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BRITISH AND FOREIGN JOURNALS, 


PART I. 


Organic Chemistry. 


The Expression “Asymmetric Carbon Atom.” (Ca. M. van 
Deventer (Chem. Weekblad, 1913, 10, 1046—1047).—A criticism of 
the expression ‘‘ Asymmetric carbon atom,’’ pointing out the unsatis- 
factory nature of the term. The author suggests the name “ Mole- 
cular asymmetry” for the subject ; “ Asymmetric carbon molecule” for 
the molecule, and ‘‘ Characteristic” or “ Anisodetic” atom for the 
carbon atom itself. A. J. W 


Historical Documents Dealing with Stereoisomerism. 
E. Paterno (Gazzetta, 1913, 43, ii, 501—503).—Facsimiles are given 
of three letters addressed to the author respectively by (1) Lieben 
(1869), concerning the supposed existence of isomeric compounds of the 
formula C,H,Cl, ; (2) van’t Hoff (1889), dealing with Paternd’s paper 
on the action of phosphorus pentachloride on chloral, and (3) Meyer- 
hoffer (1891), asking for information as to Paternd’s publication, prior 
to that of van’t Hoff, of the idea of the stereochemical tetrahedron. 

T. H. P. 


Action of Alkyl Haloids on Magnesium Alkyl Haloids. 
Ernst Spita (Monatsh., 1913, 34, 1965—2014).—The author has 
made a systematic examination of the interaction of alkyl haloids with 
magnesium alkyl and aryl haloids, and finds that, in general, the 
reaction does not proceed solely according to the equation : 

R-MgX + R’X’ =R-R' + MgXX’, 
but gives rise to a variety of both saturated and unsaturated hydro- 
carbons. From the results described below, the conclusion is drawn 
that the first stage in the reaction consists in the formation of the free 
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radicles R and R’; thus: R-MgX + R’-X=R+R’' + MgXX’, which may 
then react according to the following schemes: (1) R+R’=R°R’; 
(II) R+R=R'R; (111) R+R'=R_y~+R yy; (LV) R+R=R_yt+ 
Ry; (V) R.y+R’'+R=R’R_,R. 

When R and R’ are both methyl, the reaction proceeds solely accord- 
ing to equation (I) with the formation of ethane. Magnesium ethyl 
haloids, on the other hand, react with ethyl haloids, yielding ethane and 
ethylene, and only a small amount of butane. With the higher homo- 
logues the yield of hydrocarbon produced by reaction (I) is 
generally small, olefines and saturated hydrocarbons containing the 
same number of carbon atoms as the alkyl radicles R and R’ forming 
the main products. Magnesium phenyl haloids react with alkyl 
haloids, yielding in addition to diphenyl and benzene, the correspond- 
ing alkylbenzenes in yields varying from 20—51% ; the alkyl chlorides 
and bromides give much better yields than the iodide. 

A similar difference in the behaviour of iodides as compared with the 
chlorides and bromides has been observed in the behaviour of the 
benzyl! haloids and their derivatives towards magnesium alkyl chlorides, 
bromides, and iodides. 

Thus, benzyl haloids enter into reaction very readily with the 
magnesium alkyl chlorides and bromides, giving good yields of hydro- 
carbons according to scheme I, but if the magnesium alkyl iodides are 
employed, the yield is very poor, or the reaction proceeds in another 
direction. 

p-Methoxybenzyl bromide, for example, reacts with magnesium 
phenyl bromide to form a-pheny]-8-p-anisylethane in good yield, whilst 
with magnesium pheny] iodide it gives rise to a-pheny]-af-di-p-anisy]- 
ethane. 

The interaction of the magnesium compound and alkyl or aryl 
haloid was generally carried out as follows; the magnesium compound 
was prepared in the usual manner in ethereal solution, the ether 
removed as far as possible, and, after the addition of the alkyl haloid, 
the mixture was heated generally in the neighbourhood of 100°. In 
some cases the reaction proceeds so readily that the removal of the 
ether was unnecessary. 

Magnesium methyl iodide and propyl iodide yield propylene, methane, 
ethane, propane, and butane. 

Magnesium ethyl iodide and propyl iodide give rise to ethylene, 
propylene, ethane, propane, and possibly a little n-butane and 
m-pentane; the same mixture is obtained from ethyl iodide and 
magnesium propyl iodide. The interaction of magnesium methy] iodide 
and ¢ert.-buty! bromide yields butylene, methane, ethane, butane, 
A8-dimethyl propane, and #Byy-tetramethylbutane. 

tsoAmy! bromide and its magnesium compound give rise to amylene, 
By-dimethyloctane, B-methyl-A*-butene, and pentane. 

y-Bromopentane, b. p. 117—119°/755 mm., reacts with its magnesium 
compound to form s-tetraethylethane [yd-diethylhexane] in an impure 
condition, b. p. 149—155°. 

Magnesium propyl! bromide and ¢ert.-amy! chloride interact vigorously 
in ethereal solution, yielding, amongst other products, dimethylethy/- 
propylmethane |yy-dimethyl-n-hecane}, CMe,EtPi+, b. p. 105—111°, and 
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s-bisdimethylethylethane | yy58-tetramethylhexane], CMe, Kt-CMe,Kt, b. p. 
150—156°. 

sec.-Octyl iodide and magnesium methyl iodide give rise to methane, 
ethane, and 8-methyloctane, whilst sec.-octyl bromide and magnesium 
ethyl bromide yield ethylene, n-octane, octylene, B-ethyloctane, b. p. 
150—160°, and 76-dimethyltetradecane. 

sec.-Octyl bromide reacts with magnesium propyl bromide to form 
octane, octylene, and 76-dimethyltetradecane; with magnesium iso- 
propyl chloride it yields in addition to the three last-mentioned com- 
pounds, By-dimethylnonane, b. p. 170—180°, and y-isopropylhexadecane, 
b. p. 175—185°/10 mm. 

The interaction of hexadecyl] iodide and magnesium methyl] iodide 
gives rise to methane, ethane, hexadecane, hexadecylene, heptadecane, 
and dotriacontane. 

Magnesium phenyl bromide reacts with tsobutyl bromide, yielding 
benzene, diphenyl, and isobutylbenzene; with ¢ert,-butyl bromide it 
forms 8-methy! propylene, diphenyl, and ¢ert.-butylbenzene. 

The interaction of magnesium phenyl iodide (or bromide) with 
y-bromo- or y-iodo-pentane yields diphenyl, decane (7é-diethylhexane), 
and y-phenylpentane. Bromobenzene reacts only slowly at a high 
temperature (140—170°) with magnesium phenyl bromide to form 
diphenyl. 

On treatment with magnesium methyl iodide, benzyl chloride gives 
rise to afy-triphenylpropane, dibenzyl, and ethylbenzene. With 
magnesium ethyl bromide it yields n-propylbenzene, dibenzyl, af-di- 
phenylbutane, and afy-triphenylpropane ; the latter products are also 
formed with magnesium ethyl iodide, but the yield of propylbenzene is 
much smaller than is the case when the bromide is employed. 

o-Methoxybenzyl bromide, prepared by passing hydrogen bromide into 
a benzene solution of o-methoxybenzyl alcohol, has b. p. 115°/10 mm., 
and reacts with magnesium ethyl haloids, yielding o0o’-dimethoxy- 
dibenzyl, o-tolyl methyl ether, which forms a nitro-derivative, m. p. 
65°, and o-methoxy-n-propylbenzene. 

o-Methoxydiphenylmethane, prepared from magnesium phenyl bromide 
and o-methoxy benzyl bromide, has b. p. 154—156°/10 mm. 

m-Methoxybenzyl bromide, prepared in a similar manner to that given 
above for the o-isomeride, forms a pungent smelling liquid, b. p. 
123°5°/13 mm., and reacts with magnesium methyl bromide to form 
ethane, m-methoxyethylbenzene, and mm’-dimethowydibenzyl, b. p. 
195—200°/10 mm., m. p. 39—40°. 

p-Methoxybenzyl bromide, obtained from the alcohol and hydrogen 
bromide in benzene solution, is a colourless liquid, b. p. 126/12 mm., 
which loses hydrogen bromide very readily, and becomes green or 
brown on exposure to air. It reacts with the magnesium compounds 
of methyl, ethyl, and propyl haloids to form di-p-methoxydibenzy], 
together with the p-methoxy-derivatives of etayl-, propyl-, and butyl- 
benzenes respectively. 

p-Methoxyisobutylbenzene, obtained together with p-tolyl methyl 
ether and di-p-methoxydibenzyl by the interaction of magnesium iso- 
propyl chloride and p-methoxybenzyl bromide in ethereal solution, has 
b. p. 92—94°/8 mm. 

b2 
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p-Methoxyisoamylbenzene, b. p. 126—127°/18 mm., and p-methoxy- 
tert.-amylbenzene are prepared from magnesium iso- and ¢ert.-butyl 
bromides in a similar manner. 

p-Methoxybenzyl bromide reacts with magnesium isoamyl bromide, 
yielding p-methoryisoherylbenzene, b. p. 125—125°5°/9 mm., together 
with By-dimethyloctane and di-p-methoxydibenzyl, whilst with the mag- 
nesium compound of y-bromopentane it gives a-p-anisyl-B-ethylbutane, 
OMe:O,H,CH,°CHEt,, a liquid, b. p. 124—125°/9 mm. ,With 
magnesium phenyl bromide it forms phenyl-p-anisylmethane, b. p. 
157—158°/8 mm., m. p. 20-—-21° (compare Paterrd, Gazzetta, 1871, i, 
589), but with magnesium phenyl! iodide it gives rise to a-phenyl- 
aB-di-p-anisylethane, OMe:C,H,*CH,*CHPh-C,H,°OMe, which has b. p. 
333—340°/10 mm., solidifies to a resinous mass, and is accompanied by 
a little phenyl-p.anisylmethane, 

Magnesium benzyl chloride and p-methoxybenzyl bromide yield 
p-methoxy-af-diphenylethane. 

a-Chloro- and a-bromo-a-phenylpropane, prepared from the correspond- 
ing alcohol and hydrogen haloids, react with magnesium ethyl bromide 
to form y-phenylpentane and yé-diphenylhexane. 

B-Bromo-B-phenylbutane is a liquid, which loses hydrogen bromide 
at the ordinary temperature ; with magnesium methyl bromide it forms 
f-phenyl-A*-butene and £-phenyl-8-methylbutane. 

Diphenylmethy] bromide reacts with magnesium methy] bromide, yield- 
ing ethane, aa-diphenylethane, and s-tetraphenylethane ; the latter com- 
pound is also formed, together with aa-diphenylpropane by the inter- 
action of magnesium ethyl bromide or iodide with diphenylmethyl 
bromide, 

w-Chlorotriphenylmethane and magnesium methyl bromide give rise 
to aaa-triphenylethane in almost theoretical yield. 

a-tert.-Butylnaphthalene, prepared from magnesium a-naphthyl 
bromide and ¢ert.-butyl bromide has b. p. 278—287°. F. B. 


Preparation of isoPentene and its Derivatives. Bapiscne 
Anttin- & Sopa-Fasrik (D.R.-P. 263017).— When n-pentene obtained 
from chloro-n-pentane (b. p. 36—38°) is passed over aluminium oxide 
at 450°, it undergoes isomeric change and furnishes B-methyl-A*-butene, 
which can be purified by conversion into its chloride, etc. 

Hexene, prepared from chloro-n-hexane, similarly yields a distillate 
which by treatment with concentrated hydrochloric acid is converted 
into y-chloro-B-methylpentane (b. p. 110—115°), and when methyl 
n-propyl ketone (86 parts) dissolved in a mixture of 30% sodium 
hydroxide and ether is slowly treated with sodium, it furnishes the 
corresponding alcohol, b. p. 115—117°, which when passed over 
aluminium oxide at 450—475° gives rise to 8-methyl-A*-butene. 

F, M. G. M. 


Preparation of Erythrene. FARBENFABRIKEN VORM. FRIEDR. 
Bayer & Co. (D.R.-P. 263016, 263066, and 264264).—When crotonyl 
alcohol is heated at 140—160° with toluidine hydrogen sulphate, it 
loses water and furnishes a 30—40% yield of erythrene, 

CH,°CH:CH-CH,°OH = H,0 + CH,:CH-CH:CH,, 
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if oxalic acid is used a 40—50% yield is obtained, and other dehydrating 
agents, such as phosphoric acid, aluminium oxide or aluminium 
trichloride, can also be employed. 

II. states that when chlorobutyleneglycol ether is heated at 350%/ 
30—40 mm. with barium chloride it decomposes into erythrene, 
hydrogen chloride and water: C,H,,0,Cl=2C,H,+2H,0+ HCI; the 
erythrene (in 30% yield) can be isolated as its tetrabromide, m. p. 
116°; with aluminium oxide, a temperature of 450—500° and a 
pressure of 50 mm. are employed, and furnishes a 40% yield of 
erythrene. 

III. describes the preparation of erythrene in about 15% yield by 
heating n-butyl alcohol either in the presence or absence of such 
dehydrating agents as aluminium oxide or kieselguhr, when it decom- 
poses into erythrene, water, and hydrogen. F. M. G. M. 


Preparation of Erythrene and Isoprene. FARBENFABRIKEN 
vorm. Frizpr. Bayer & Co. (D.R,-P. 267040. Compare A., 1912, i, 
742).—In the previous patent it was shown that quaternary halogen 
ammonium bases containing the group *NMe,X(X =halogen) are 
decomposed by alkalis with the production of erythrene or isoprene. 
It is now found that this reaction proceeds similarly if the methyl 
groups attached to the nitrogen atom are partly or wholly replaced by 
ethyl. 

Diethyl-y-keto-B-methylbutylamine, CH,*CO-CHMe-CH,-NEt,, _ pre- 
pared by the combination of diethylamine and methyl methylethyl 
ketone, or by the condensation of methyl ethyl] ketone with diethyl- 
aminomethyl alcohol or tetraethylmethylenediamine, is an oil having 4 
faintly ammoniacal odour, and sparingly soluble in water, b. p. 77—80°/ 
16 mm. On reduction it yields diethyl-y-hydroxy-B-methylbutylamine, 
an oil with an ammoniacal odour and soluble in water, b. p. 84°/ 
13 mm. This base furnishes the quaternary bases used in the above 
reaction when treated with methyl] iodide or ethyl iodide. J.C. C. 


Preparation of Isoprene. Bapiscue AniLin- & Sopa-Fasrik 
(D.R.-P. 264007).—When fy-dibromo-8-methylbutane is heated at 
130—150° in the presence of an organic base (for example, quinoline), 
a good yield of isoprene is obtained. F. M. G. 


Preparation of Polymerisation Products from Butadiene 
and its Homologues. FARBENFABRIKEN vorM. Friepr. Bayer & Co, 
(D.R.-P. 264925). When butadiene or its homologues are treated 
with boron haloids at low temperatures, they give rise to the corres- 
ponding polymerides ; the preparation of the following compounds is 
described: (1) from isoprene and boron fluoride, a yellowish-brown, 
transparent substance; (2) from fy-dimethylerythrene and boron 
fluoride, a viscid, opaque liquid which when dissolved in benzene yielded 
a yellow substance ; (3) from isoprene and boron trichloride, a pale 
yellow substance, and (4) from fy-dimethylerythrene and boron 
trichloride, a dark yellow substance. F. M. G. M. 


Preparation of Diolefines. Bapiscuz Ani.in- & Sopa-Fasrik 
(D.R.-P. 264008).—When the vapours of dihalogenated paraffins or 


——— 
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monohalogenated alkylenes are passed at a high temperature and 
under a diminished pressure over acid absorbents, such as soda lime, 
calcium oxide, hydroxide or carbonate, they yield diolefines; thus 
By-dibromo-8-methyl-A*-butylene, when pissed over calcium oxide at 
450° and 30—50 mwm., furnishes a satisfactory yield of pure isoprene, 
and the same is also obtained from £3-dibromo-8-methylbutane or 
yé-dibromo-8-methylbutane, whilst y-bromo-8-methyl-A*-butylene at 
500—600° and 30 mm. gives rise to y-methyl-A**-butadiene, m. p. 
39—41°. F, M. G. M. 


Mechanism of the Reaction in the Formation of Iodoform. 
A. Preroni and E. Tonnrout (Gazzetta, 1913, 43, ii, 620—625)—As 
with acetone (A., 1912, i, 526) so also with acetaldehyde, the forma- 
tion of iodoform by the action of iodine in presence of potassium 
hydroxide is due to the action of hypoiodite, the amount of the latter 
which reacts determining the yield of iodoform. Application of the 
formula for reactions of the second order gives constant values for X, 
but the divergence of the experimental from the calculated yields 
is greater than when acetone is used. In the case of alcohol, with 
which minimal yields of iodoform are obtained, part of the hypoiodite 
probably oxidises alcohol to aldehyde and itself undergoes reduction to 
potassium iodide. 

According to the theory which is generally accepted, the hypoiodite 
decomposes with liberation of two atoms of iodine, the latter acting 
on the enolic form of acetone, thus: CH,-CMe-OH —> 

CH,I-CMel-OH —+ CH,I-COMe —> CHI:CMe:OH —+> 
CHI,-CMeI‘OH —+> CHI,*COMe —> CI,:CMe-OH —> CI,*COMe ; 
then, CI,,;COMe + KOH = CHI, + CH,°CO,K. This theory, how- 
ever, assumes the loss of 50% of the hypoiodite as hydrogen iodide, 
whereas actual experiment shows that as much as 93°42% of the 
calculated amount of hypoiodite yields iodoform. 

From the analogy between hypochlorite and hypoiodite, the author 
supposes thut the latter forms an additive compound with the enolic 
form of acetone and subsequently with its iodo- and di-iodo-deriv- 
atives: CH,:CMe-OH —> CH,I-CMe(OH)-OK —> CH,I-COMe —-> 
CHI:‘CMe-OH -— > CHI,*CMe(OH)-OK -+> CI,:CMeOH -—> 
CI,-CMe(OH)-OK —-> CHI,+CH,°CO,K. A similar series of changes 
occurs with the enolic modification of acetaldehyde, CH,:CH-OH, the 
lower yield of iodoform being explained by the diminished mobility of 
the enolic hydrogen atom. That the passage from the ketonic to the 
enolic form must precede formation of iodoform is supported by the 
observation that paracetaldehyde, for which no enolic modification 
exists, does not give iodoform. a. Es Be 


Electro-syntheses. 8. M. Losanitscu (Chem. Zentr., 1913, ii, 
754—755; from Bul. Soc. Stiinte Bucuresti, 1913, 22, 5—10).— 
Mixtures of ethylene, acetylene, or benzene with hydrogen chloride 
have been submitted to the influence of the silent electric discharge. 
It is found that after condensation has taken place, partial substitu- 
tion of hydrogen occurs, resulting in the formation of complex 
chloro-derivatives. 

Equal volumes of ethylene and the acid gave, in thirty hours, a 
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brown liquid from which a mixture of dichloropentanes, b. p, 80°/ 
16 mm., was obtained. On distilling the brown liquid obtained from 
a mixture of acetylene and two volumes of hydrogen chloride, a 
trichlorobutane, yellow, pungent smelling oil, b. p. 90°/16 mm., and 
Henninger’s afyé-tetrachlorobutane were isolated, whilst the residue 
was separated by alcohol into a brown, amorphous product, C,,H,,Cl,, 
and a yellow oil, C,,H,,Cl,. 

The distilled products in the case of benzene were trichlorocyclo- 
hexene, C,H,Cl,, a yellow, unpleasant-smelling liquid, b. p. 180—200°/ 
16 mm., which yielded chlorobenzene after treatment with alcoholic 
potassium hydroxide, and an isomeric, crystalline derivative, m. p. 
223°, whilst the residue was separated by alcohol, ether, and benzene 
into a yellowish-brown, soluble, resinous substance, C,,H,,Cl,, a brown 
solid, (C,H,Cl,)n, and a black solid, (C,H,Cl), . 

Acraldehyde alone evolved carbon monoxide, hydrogen, and hydro- 
carbons, and formed a liquid which gave a colourless distillate, 
(C,H,,0.)., b. p. 105°/16 mm., and a residue, (C,H,,0,),, both of 
which had aldehydic properties, and were probably polymerides. 

J.C. W. 


Abnormal Behaviour of Certain ay-Dibromo- and ay-Di- 
hydroxy-paraffins. Apotr Franke [and, in part, with NrkoLaus 
OperMAYeR, Franz Srrenc, Frieprich Frank, and Leorotp Mayer] 
(Monatsh., 1913, 34, 1893—1913).—In comparison with ay-tribromo- 
propane, ay-tribromobutane, and other ay-dibromo-compounds of the 
type -CBr*CH,-CBr-:, ay-dibromo-88-dimethy]propane, 

CH, Br-CMe,°CH,Br, 

shows a remarkable stability toward re:gepts which bring about the 
replacement of the halogen atoms by other groups. Thus, it does not 
react with potassium cyanide, is converted by the action of silver 
acetate into the diacetate (Just, A., 1896, i, 403) only at a high 
temperature (190°), and can be boiled for a long time with aqueous 
sodium carbonate without undergoing appreciable change. A similar 
stability is shown by Bf-di-bromomethy]-butane and other compounds 
of the type (I.), CH, BreCMeR-CH,Br. 

On the other hand, £6-dibromo-83-dimethylpentane, 

CMe, Br-CH,*CMe,Br, 
readily reacts with aqueous potassium cyanide and with silver acetate 
in glacial acetic acid solution, yielding By-dimethyl A*-penten-3-ol and 
its acetyl derivative respectively (compare A., 1907, i, 816). From 
the formation of these compounds the conclusion is drawn that the 
action of silver acetate, water, potassium cyanide, and other reagents 
takes place in two stages, an unsaturated compound being first 
produced by the removal of a halogen and a hydrogen atom from 
adjacent carbon atoms, and this is then followed by the addition of 
acetic acid, water, or hydrogen cyanide, to the double linking. In the 
case of compounds of the type I, the formation of an unsaturated 
compound is excluded on account of the presence of a tertiary carbon 
atom adjacent to that combined with the halogen, and an explanation 
is thus afforded of the remarkable stability of these compounds. A 
similar stability is shown by B8-dimethylpropan-ay-diol (Franke and 
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Kohn, A., 1907, i, 171), which does not react with phosphorus tri- 
chloride or fuming hydrochloric acid, and is converted into the corre- 
sponding dibromo-compound (Gustavson and Popper, A., 1899, i, 263) 
by the action of phosphorus tribromide only at a high temperature ; 
with fuming hydrobromic acid at 100° it yields y-bromo-B8-dimethyl- 
propyl alcohol, CH,Br-CMe,°CH,°OH, which forms a colourless, viscid 
oil, b. p. 78°/12 mm., and is reduced by sodium amalgam to ¢ert.-butyl 
carbinol (Bf- dimethylpropy! alcohol), crystallising in colourless needles, 
m. p. 53°, b. p. 112°. 

B-Methyl-B-ethylpropane-ay-diol [ BB-dimethanolbutane}, 

OH-CH,-CMeEt-CH,-OH, 
prepared by condensing methylethylacetaldehyde [@-methylbutalde- 
hyde] with formaldehyde iby means of potassium hydroxide, has 
b. p. 218— 220°, m. p. 42°, and yields with phosphorus tribromide, 
ay-dibromo-B-methyl-B-ethy! propane [BB-di-bromomethyl-butane}, 
CH,Br-CMeEt-CH,Br, 

as a colourless liquid, b. p. 97°/25 mm., 929/18 mm. It is converted 
by fuming hydrobromic acid at 100° into B-methyl-B-bromomethyl butyl 
alcohol, CH,Br*CMeEt-CH,°OH, a colourless, viscid liquid, b. p. 
98°/17°5 mm. 

BB-Dimethylpentane-a3 -diol, [BB-dimethanolpentane}, 

OH-CH,°CMePr-CH,:OH, 

prepared from a-methylvaleraldehyde, formaldehyde, and potassium 
hydroxide, has b. p. 121°/10 mm., 230°/753 mm., solidifies to a white, 
crystalline mass, m. p. 44°, and yields with acetic anhydride and 
sodium acetate a diacetyl derivative as a colourless, viscid liquid of an 
agreeable odour, b. p. 115°/10 mm. Its constitution has been estab- 
lished by oxidation with potassium permanganate to methylpropy]l- 
malonic acid and conversion of the latter into a-methylvaleric acid. 
With phosphorus tribromide it yields a-bromo-B-methyl-8-bromomethyl- 
pentane, a colourless liquid, b. p. 98—103°/12 mm. 

B-Phenyl-B-methylpropane-ay-diol, OH-CH,*CMePh-CH,-OH, pre- 
pared from methylphenylacetaldehyde [a- ‘phenylpropaldehyde} form- 
aldehyde, and potassium hydroxide, has b. p. 295—296°/753 mm., 
165°/12 mm., crystallises from alcohol in rectangular plates, m. p. 
75°, and yields with phosphorus tribromide, ay-dibromo-B-phenyl- 
f-methylpropane, b. p. 140°/12 mm. 

£8-Dimethylpentane-86-diol (Franke and Kohn, A., 1907, i, 171) 
forms a diacetate, b. p. 98°/11 mm., m. p. 51°, and reacts with hydrogen 
bromide in glacial acetic acid solution, yielding 88-dibromo-85-dimethy]- 
pentane, which forms glistening, snow-white crystals. F. B. 


Preparation of Trichloroethylene from s-Tetrachloroethane. 
CHEMISCHE Faprik GrisHEIM-ELEKTRON (D.R.-P. 263457).—s-Tetra- 
chloroethane is vaporised over the chloride of one of the heavy metals, 
such as nickel], cobalt, cadmium, iron, lead, calcium, or barium, heated 
at 300°, when it is decomposed into trichloroethylene and hydrogen 
chloride. F. M. G. M. 


The Action of Chlorine Peroxide on Ethyl Alcohol. 
KsitiBpausHaN Buapurti (Zeitsch. anorg. Chem., 1913, 84, 113—114). 
—Potassium chlorate, sulphuric acid, and ethyl alcohol react together 
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with the production of ethyl acetate, chloroform, chlorohydrin, chloral, 
and chloroacetic acid. Acetaldehyde is formed only when the oxidation 
is incomplete. C. H. D. 


Chemical Action of Light. XXVIII. Autoxidations. VI. 
Giacomo Ciamicran and P. SivBer (Ber., 1913, 46, 3894—3899).— 
Although not directly autoxidisable, ethyl alcohol, amyl alcohol, 
mannitol, dextrose, glycerol, and naphthalene are capable of being 
oxidised in the presence of substances such as p-xylene, m-xylene, and 
toluene, which readily undergo autoxidation. 

Thus, ethyl alcohol, when exposed to light for three and a-half 
months in an atmosphere of oxygen and in the presence of water and 
p-xylene, is oxidised to acetic acid, the p-xylene being oxidised to 
p-xylylic acid ; amyl alcohol under similar conditions yields formic and 
valeric acids, whilst mannitol gives rise to mannose. 

In the presence of m-xylene, dextrose is oxidised to glucosone, which 
was isolated in the form of its phenylosazone; the products from 
glycerol could not be isolated. 

In the presence of toluene, naphthalene is oxidised to phthalic acid. 

F. B. 


Physical Relations between Inorganic and Organic Sub- 
stances, Especially of Water to Alcohols and Acids. Konrap 
Kusirerscuky (Zeitsch. angew. Chem., 1913, 26, 730—731).—-The 
author plots the relation between the boiling points (ordinates) and 
molecular weights (abscissee) of water, the primary aliphatic alcohols, 
and the ethers derived from the alcohols. By joining the point for 
water with those for each of the alcohols, and the points for the 
alcohols with those of the ethers derived from them, a kind of lattice- 
diagram is obtained, which, according to the author, proves that water 
is the mother substance of the alcohols and the ethers. Similar results 
are obtained when water, the fatty acids, and the corresponding acid 
anhydrides are considered. 

Instead of using the boiling points as ordinates, the densities or 
heats of formation from the elements may be used, when similar results 
are obtained. 

The curve showing the relation between the boiling points and the 
molecular weight of the saturated hydrocarbons, C,H.,,,, and includ- 
ing hydrogen (n=0), is held to prove that hydrogen is the first 
member of the series; similarly, the hydrogen haloids are the first 
members of the various series of alky] haloids. x. & F. 


Preparation of Allyl Derivatives. CHemiscHe Fasrik Aur 
AKTIEN (vorM. E. Scnerine) (D.R.-P. 263456).—When mono- or 
di-glycerides of the general formule C,H,(OH),°OR or 

C,H,(OR),-OH 
(where R is an acidic group) are heated with oxalic or formic acid 
they give rise to allyl derivatives. 

A mixture containing equal quantities of allyl formate, b. p. 80—83°, 
and of allyl acetate, b. p. 100—103°, is obtained when glycerol mono- 
acetin (10 parts), anhydrous oxalic acid (10 parts), and ammonium 
chloride (3 parts) are boiled during four hours and the reaction 
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products subsequently separated by distillation and afterwards 
fractionated. F, M. G. M. 


Catalytic Esterification in Aqueous Solution of Some 
Primary Alcohols of the Series C,H,,,,0. F. Boproux (Compt. 
rend., 1913, 15'7, 938—940).—The preparation of ethyl acetate in 
aqueous solution using sulphuric acid as a catalyst (compare this vol., 
i, 440) can be applied to the esterification of formic, acetic, and 
propionic acids with the primary alcohols of the series C,H,n,,0. 
The yield is excellent if the resulting esters have boiling points below 
100°. If above 100°, the yield is medium, but is increased towards a 
definite limit by prior heating under reflux. At the laboratory 
temperature the esterification is very slow, requiring one hundred and 
fifty days to reach the limit. The process can be greatly accelerated 
without the use of heat if the water is replaced by a saturated 
aqueous solution of sodium chloride to which 8% of sulphuric acid is 
added. In some cases it is better to add to the mixture of alcohol and 
organic acid its own weight of pure bydrochloric acid. The process 
can be carried out in a separating funnel, and rendered continuous if 
the density of the resulting ester is greater than unity as in the case 
of the chloroacetic esters. The ester is run off from time to time as 
formed at the bottom, and more of the alcohol-acid mixture added at 
the top. Attempts to apply this method to the esterification of benzoic, 
salicylic and cinnamic acids were not successful, but an excellent yield 
of ethyl phenylacetate was obtained from phenylacetic acid, ethyl 
alcohol, and hydrochloric acid as catalyst. W. G. 


The Formation of Per-acids from Organic Acids and 
Hydrogen Peroxide. J. D’Ans and W. Frey (Zeitsch. anorg. Chem., 
1913, 84, 145—164. Compare A., 1912, i, 601).—Quantitative 
experiments on the direct formation of per-acids from organic acids 
and hydrogen peroxide have now been made. The product is diluted 
with ice-water, and mixed with cold V/1-sulphuric acid. The hydrogen 
peroxide is then titrated with permanganate, and after addition of 
potassium iodide, the iodine liberated by the per-acid is titrated. With 
rapid working, the errors are very small. 

Acetic acid and hydrogen peroxide react with appreciable velocity. 
The acceleration caused by acids is proportional to the concentration 
of the added acid. The same equilibrium concentration is reached in 
the reverse direction by the action of water on peracetic acid. Rise 
of temperature lessens the formation of per-acid, and the heat of 
formation of peracetic acid is calculated to be 1°5 Cal. per mol. The 
velocity constant falls as the reaction proceeds. Acetic, propionic 
and butyric acids behave very similarly, but the curve for formic acid 
passes through a maximum, owing to simultaneous decomposition of 
performic acid into carbon dioxide and water. C H. D. 


The Suitability of Bromoacetic Esters forGrignard Syntheses. 
A, C. Rérrmger and F. Wenzet (Monatsh., 1913, 34, 1867—1891). 
—Meyer (A., 1906, i, 757) has shown that acyl chlorides react with 
the magnesium compound of ethyl bromoacetate to form ketonic esters. 
In attempting to synthesise a ketonic ester by this method, the 
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authors found that whilst magnesium readily reacts with an ethereal 
solution of ethyl bromoacetate, it remains practically unattacked by 
the methyl ester. This difference in behaviour is due to the greater 
reactivity of the methyl ester towards the initially formed magnesium 
compound as compared with the ethyl ester, the magnesium compound 
of methyl bromoacetate at once entering into reaction with the 
unchanged bromo-ester to form an insoluble magnesium compound 
metal which coated the magnesium and thus preventing further action. 

In view of this greater reactivity of the methyl ester, the synthesis 
of ketonic esters is best carried out in two stages; the magnesium 
compound of ethyl bromoacetate is first prepared in ethereal solution 
in the usual manner, and this is then allowed to react with a methyl 
ester. Thus, the action of magnesium (1 atom) on ethyl bromoacetate 
(2 mols.) yields only traces of ethyl y-bromoacetate, whilst the action of 
methyl bromoacetate on the magnesium compound of ethyl bromo- 
acetate gives rise to a 20% yield of the bromo-ketonic ester. Ethyl 
acotoacetate is obtained in 34% yield by the interaction of methyl 
acetate and the magnesium compound of ethyl bromoacetate. 

In place of the ethyl ester of bromoacetic acid, the higher homo- 
logues may also be used; the yields, however, are not so good on 
account of the formation of by-products and the greater instability of 
the resulting ketonic esters. 

isoPropyl bromoacetate is a colourless liquid, b. p. 59-—-61°/10 mm., 
and forms a magnesium compound, which reacts with methyl bromo- 
acetate to form isopropyl y-bromoacetate, a mobile liquid, b. p. 85—95°/ 
17 mm. with decomposition. 

isoButyl bromoacetate is a colourless liquid, b. p. 74°5°/10 mm. ; its 
magnesium compound yields with methyl bromoacetate in ethereal 
solution, isobutyl y-bromoacetate, which on distillation decomposes into 
butylene, carbon dioxide, and w-bromoacetone, and, therefore, could 
not be obtained in a pure condition. 

tert.-Butyl bromoacetate, obtained (1) by heating ¢ert.-butyl alcohol 
with bromoacetic anhydride, and (2) by the interaction of silver 
bromoacetate and ¢ert.-butyl iodide in ethereal solution, is a colourless 
liquid, b. p. 59°/12 mm. 

Benzyl bromoacetate, prepared by esterifying benzyl alcohol with 
bromoacetic acid by the hydrogen chloride method, has b. p. 144°/ 
10 mm. ; the magnesium compound reacts with methyl bromoacetate, 
yielding benzyl y-bromoacetate, which decomposes on distillation into 
benzyl bromide and tetronic acid. 

Benzyl acetoacetate, obtained from methyl acetate and the magnesium 
compound of benzyl bromoacetate, has b. p. 97°/12 mm. F.B 


Soaps. A. Reyonuer (Bull. Soc. chim. Belg., 1913, 2'7, 300—303. 
Compare A., 1913, i, 6, 699, 955).—The author has attempted to 
improve the yield of diethylhexadecylamine by allowing silver oxide to 
react with the crude product obtained from hexadecyl iodide and 
triethylamine ; the results are only partly satisfactory, since the base is 
contaminated, probably with hexadecy] alcohol. 

The simplest and most general explanation of the detergent action 
of soap lies in the assumption of multimolecular aggregates in the 
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latter, which are composed of a hydrocarbon nucleus attached to 
groups which are hydrolysable and decomposable by water (*CO,Na 
group in sodium oleate, *SO,H group in hexadecylsulphonicacid, !NHC! 
group in diethylhexadecylamine hydrochloride). The grease of the 
soiled article becomes incorporated with the nucleus, which, to be 
efficient, must still remain in the form of an emulsion. H. W. 


The Saturated Fatty Acid of Kephalin. P. A. Levene and 
C. J. West (J. Biol. Chem., 1913, 16, 419—422).—Kephalin contains 
only one saturated fatty acid, namely, stearic acid. W. D. H. 


Isomeric Oleic Acids. ALtrrep Eckert and Orrokar Hatta 
(Monatsh,, 1913, 34, 1815—1824).—An account of the preparation of 
A*- and Ay-oleic acids by the removal of hydrogen iodide from B- and 
y-iodostearic acids. 

B-Iodostearic acid, prepared by the addition of concentrated 
hydriodic acid to a glacial acetic acid solution of A*-oleic acid (Ponzio, 
A., 1904, i, 548), separates in white needles, m. p. 60—61°, and yields 
a methyl ester, crystallising in spherical aggregates of needles, m. p. 
46°. When heated with alcoholic potassium hydroxide, it is converted 
into A®-oleic acid, C,,H.9*CH:CH-CH,°CO,H, which is separated from 
the accompanying small amounts of A*-oleic acid and 8-hydroxystearic 
acid by extraction with light petroleum and crystallisation from 
glacial acetic acid. A*’-Oleic acid crystallises in pearly, lustrous, white 
scales, m. p. 56—57°, forms a crystalline potassium salt and methyl 
ester (lustrous, silky scales, m. p. 36°), and combines with bromine in 
light petroleum solution, yielding By-dibromostearic acid, crystallising in 
white leaflets, m. p. 67°. Its constitution has been established by its 
oxidation with potassium permanganate in alkaline solution to 
pentadecoie acid, which forms a methyl ester, m. p. 10°, and a lithium 
salt, crystallising in slender, white needles. 

y-lodostearic acid, prepared by the addition of concentrated hydriodic 
acid to a glacial acetic acid solution of A*-oleic acid, and purified by 
means of its sparingly soluble lithiwm salt, forms white needles, m. p. 
58°5°, and is converted by boiling with alcoholic potassium hydroxide 
into Ay-oleic-acid, A&S-oleic acid, y-hydroxystearic acid, and y-ethoxy- 
stearic acids. The oleic acids are removed from the mixture by 
extraction with light petroleum and then separated by taking 
advantage of the sparing solubility of the potassium salt of the 
A8.acid in alcohol. 

Ayv-Oleic acid, C,,H,,.“CH:CH:-CH,°CH,°CO,H, crystallises in white 
flakes, m. p. 52—53°, and forms a dibromide, m. p. 62°, erystallising in 
white leaflets, which become yellow on exposure to light. 

The accompanying y-hydrowy- and y-ethoxy-stearic acids could not be 
isolated in a pure condition. The iodine value, determined by Hibl’s 
method, of the above-mentioned oleic acids increases as the double 
linking becomes more remote from the carboxyl group, the A*-acid 
having an iodine value 9°04, the AS-acid 16°27, and the Av-acid 26°96, 
in comparison with the theoretical value 89-4. F. B. 


Preparation of Esters of Alkyl-lactic Acids. Wattner 
Neupercer (D.R.-P, 266120).—Esters of alkyl-lactic acids which are 
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of therapeutic value can be obtained by the action of alkyl haloids, 
silver oxide, and a dehydrating agent (such as anhydrous copper or 
sodium sulphates) on esters of lacticacid. Ethyl methyl-lactate is thus 
prepared from ethyl lactate (59 parts), methyl iodide (74 parts), 
anhydrous sodium sulphate (20 parts), and silver ox de (60 parts) ; 
menthyl ethyl-lactate has b. p. 133°/10 mm., and menthyl methyl-lactate, 
b. p. 130°/10 mm. F. M. G. M. 


A Jubilee of Acetoacetic Ester. Grora Conn (Chem. Zeit., 1913, 
37, 1469—1471).—Historical. An account of the discovery fifty 
years ago of diacetic ester (ethyl acetoacetate) by F. G. Anton 
Geuther. L. de K. 


The Acid Salts of Dibasic Acids. The Dextro-camphorates. 
I. Potassium Camphorates. FE. Junerieisca and Pa. LanpRIEU 
(Compt. rend, 1913, 15'7, 826—831).—A study of the conditions 
governing the formation of normal potassium d-camphorate, potassium 
hydrogen camphorate, and monopotassium di- and tetra-camphorates. 
A curve is given showing the constitution of the mother liquors, which 
have furnished these various salts at 13—15°. The stability of normal 
potassium camphorate towards water, as well as the heats of neutral- 
isation of the two acid functions, indicate that d-camphoric acid is a 
strong acid. Potassium hydrogen camphorate by its instability in the 
presence of water does not behave as an ordinary acid salt of a strong 
acid, and the authors suggest that its constitution is not that 
ordinarily attributed to it, but should rather be expressed by 

; ; ©, 9H, ,0,Ky,C,9H,.0,. 
Potassium dicamphorate should be similarly represented by 
C,,H,,0,K,,3C,,H,,0,. W. G. 


An Occurrence of Tartronic and Mesoxalic Acids. Epmunp 
O. von Lippmann (Ber., 1913, 46, 3862—3864).—The author mentions 
that Mittelstaedt has attempted to decolorise and purify sugar solutions 
by means of a preparation termed “zinc hydrocarbonate,” but these 
attempts lead to no results of technical importance. Details are 
given of the isolation of tartronic and mesoxalic acids from the 
precipitate formed by treating a dilute alcoholic solution of a somewhat 
acid syrup, containing invert sugar, with this preparation, F. B. 


Configuration of the Two Isomeric Platinous Ethylthiol- 
acetates. Lupwic Rampere (Ber., 1913, 46, 3886—3894).—The 
author has shown previously (A., 1910, i, 218) that potassium platinous 
chloride reacts with potassium ethylthiolacetate, yielding a pale 
greenish-yellow a-platinous ethylthiolacetate, which is transformed by 
exposure to light in aqueous solution into a canary-yellow B-isomeride. 
The configuration of these two isomerides has now been determined in 
the following manner. 

On treatment with hydrochloric acid the a-form is converted into 
two isomeric a- and f-diethylthiolacetatoplatinous chlorides, 

PtCl,(SEt°CH,°CO,H),, 
the relative amounts of which vary with the concentration of the 
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hydrochloric acid employed. Of these two isomerides, the a-form 
yields only a-platinous ethylthiolacetate when shaken with aqueous 
silver nitrate, whilst the B-isomeride gives rise to a mixture of both a- 
and £-platinous ethylthiolacetates. From this the conclusion is drawn 
that the a- and B-diethylthiolacetatoplatinous chlorides correspond in 
configuration to the a- and B-platinous ethylthiolacetates. On esterifica- 
tion the chlorides yield two isomeric methy] esters, 
PtCl,(SEt-CH,°CO,Me),, 

of which only the one obtained from the a-compound reacts readily with 
silver oxalate, yielding the compound PtC,0,(SEt-CH,-CO,Me), ; the 
B-ester apparently enters into reaction with silver oxalate only after 
transformation into the a-isomeride. The a-chloro-compound is there- 
fore considered to have the cis-configuration and the B-compound the 
trans-configuration : 


OK, p, --SEt-CH,CO,H Ch, Cl 
oP gm-CH?-CO;H 00,H-CH,-SEt> > *“sk:-CH,-CO,H 
a B 


The original a- and f-platinous ethylthiolacetates from which these 
compounds are derived accordingly receive the following configurations : 
cae O—-CO CcOo—-O. -SEt-CH, 

"ad I ‘ I 
uo? PIC sEvCH,  CH,-SEt~>!*So—¢o * 
a B 

a(or cis)-Diethylthiolacetatoplatinous chloride, prepared by warming 
a-platinous ethylthiolacetate with 10—12N-hydrochloric acid, 
crystallises in greenish-yellow prisms, m. p. 146—148°; the methyl 
ester is obtained by the action of methyl! alcohol and sulphuric acid at 
the ordinary temperature, and crystallises in greenish-yellow plates of 
rhombic outline, m. p. 131—132°. 

B(or trans)-Diethylthiolacetatoplatinous chloride is best prepared by 
dissolving a-platinous ethylthiolacetate in ten times its weight of 4—5N- 
hydrochloric acid and allowing crystallisation to proceed at 25—30°. 
It forms golden-yellow, prismatic crystals containing 2H,O. The 
anhydrous compound has m. p. about 110°, but owing to transtormation 
into the a-isomeride, the m. p. varies with the rapidity of the heating. 
With methy] alcohol and sulphuric acid it yields the B-methyl ester, which, 
after separation from the accompanying a-ester, crystallises in orange- 
yellow prisms, has m. p. 75—76°, and then solidifies owing to trans- 
formation into the a-form. 

The oxalate, PtC,0,(SEt-CH,°CO,Me),, obtained by shaking the 
a-ester with silver oxalate and acetone, forms lustrous, colourless 
crystals, m. p. 156°, and on treatment with hydrochloric acid is 
converted into the original ester. F. B. 


Sulphur Derivatives of Stearic Acid. A.trrep Eckert and 
OrrokarR Hawa (Monatsh., 1913, 34, 1811—1813).—a-7htolstearic 
acid, C,,H,,*CH(SH)-CO,H, prepared by heating the potassium salt 
of a-bromostearic acid with sodium hydrogen sulphide in alcoholic 
solution, crystallises in white, pearly, lustrous leaflets, m. p. 74°, 
yields a potassium salt, crystallising in needles, and is oxidised by 
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alcoholic iodine to aa-disulphidodistearic acid, 8,(C,,H,,-CO,H),., which 
forms white leaflets, m. p. 70—71°, and yields a potassium salt, 
crystallising in microscopic flakes; oxidation with potassium per- 
manganate gives rise to a-sulphostearic acid, which forms a potassium 
salt (microscopic needles), but has not yet been obtained in a pure 
condition. F. B. 


Action of Calcium on Acetone. P. N. Rarkow (Chem. Zeit., 
1913, 3'7, 1455).—When anhydrous acetone is brought into contact 
with calcium turnings, a slow evolution of hydrogen commences after 
some time, which ceases after about ten days. The acetone mean- 
while has acquired a pale golden-yellow colour, and, when fractionated, 
yields mainly mesityl oxide, COMe*CH:CMe,, b. p. 125—125°25°/ 
715 mm. H. W. 


Mechanism of Oxidative Changes. A. Bacn (Ber., 1913, 46, 
3864—3868).—The author adversely criticises Wieland’s view (A., 
1913, i, 1304) that all oxidative processes consist in the addition of 
water to the oxidisable substance and subsequent dehydrogenation 
of the hydrate thus formed, and maintains that the oxidation can 
take place both by the direct addition of molecular oxygen as well as 
by the decomposition of water into hydroxyl and hydrogen in the 
manner suggested by Traube. F. B. 


Fucitol. Emm Vorocex and R. Porméiit (Ber, 1913, 46, 
3653—3655).—Of the pentahydric alcohols corresponding with the 
methylpentoses, only rhamnitol (Fischer and Piloty, A., 1891, 31) 
and rhodeitol (Vototek and Bulit, A., 1905, i, 483) have hitherto 
been described. 

Fucitol, C,H,,0,;, the enantiomorphous isomeride of rhodeitol, has 
now been prepared by the prolonged reduction of fucose with sodium 
amalgam in aqueous solution, maintained feebly acid by the addition 
of sulphuric acid. It crystallises from alcohol in lustrous, silvery 
leaflets, m. p. 153—154°, has [a]} 4°7° in aqueous solution (containing 
0°3991 gram of the alcohol and 1°3 gram borax in 13 c.c), and 
combines with rhodeitol in alcoholic solution, yielding racemic fucitol, 
identical with the racemic rhodeitol described previously (oc. cit.). 

The preparation’of fucose from Fucus vesiculosus is also described 
(compare Widtsoe and Tollens, A., 1900, i, 207). F. B. 


Influence of Dextrose and Lzvulose on Sodium Hypo- 
sulphite. Lropotp RapDLBERGER and WiLHELM Siecmunn (Chem. 
Zenir., 1913, ii, 854; from Osterr.-ung. Zeitsch. Zucker Ind. Landw., 
1913, 42, 526—538).—Attempts to isolate compounds of these 
aldehydic and ketonic sugars with sodium hyposulphite were without 
result. Indirect proof of their formation was obtained, however, by 
the titration method devised by Stewart in the investigation of com- 
pounds of ketones with sodium hydrogen sulphite (‘T., 1905, 87, 185). 
It seems possible that the compound, NaHSO,,0, F204, exists in 
alkaline solution. Such a substance would scarcely exist in acid 
solutions, and the low titration values obtained under those conditions 
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indicate that the sugars are reduced to some extent by sodium 
hyposulphite. J.C. W. 


The Acid Dissociation Constants of Alcohols and Sugars, 
Especially of the Methylglucosides. Leonor Micwag.is (Ber., 
1913, 46, 3683—3693).—The author re-describes the electrometric 
method of determining the dissociation constants of very weak acids 
(Michaelis and Rona, A., 1913, ii, 379), and gives the following new 
data : ethylene glycol, 5-7 x 10- ; erythritol, 1:25 x 10-** ; rhamnose, 
62x10-%8; sorbose, 27°3x10-; xylose, 7°2x10-'%; a-methyl- 
glucoside, 1°97 x 10-14, and B-methylglucoside, 2°64 x 10-*, 

In the case of alcohols, the dissociation constant increases with the 
number of hydroxyl groups. Pentose and hexoses have approximately 
the same strength, but are considerably stronger acids than the 
corresponding alcohols. 

The difference in the strength of a- and #-methylglucosides is 
referred by the author to the position of the methyl group, which, 

owing to its positive 


H-C-OMe ne influence, depresses the 
| . acid character of the 
H-G°OH ~ H-(-OH ~~, adjacent hydroxyl 
OH-C-H OH-CH _ group, the depression 
H-C— H-C- being greater when the 
H-C-OH H-C-OH two groups are in the 

I cvs-position, 
H,"OH CH,-OH a-Methylglucoside, 
a. B. being a weaker acid 


than the @-compound, must therefore have the methoxy- and adjacent 
hydroxyl groups in this position, and the above formule are accordingly 
assigned to these compounds. F. B, 


Preparation of Derivatives of the Sugars with Hydroxy- 
benzoic Acids and their Alkylcarbonato-, Acetyl-. and Alkyl- 
derivatives. Kari Jou. Freupensere (D.R.-P. 264654).—When 
sugars suspended in an indifferent solvent are treated with the 
chlorides of monoalkylcarbonato-, acetoxy-, or alkyloxy-benzoic acids 
in the presence of a tertiary base they furnish compounds which on 
hydrolysis give rise to the corresponding derivatives of the hydroxy- 
benzoic acids. 

Penta-p-methylcarbonatobenzoyl-glucose is obtained when dextrose is 
treated with p-methylcarbonatobenzoyl chloride in the presence of 
quinoline and chloroform, the mixture cooled during one hour, and 
subsequently left during about forty-six hours at the ordinary 
temperature ; the product is isolated as hard, brittle masses. 

Penta-p-hydroxybenzoyl-glucose is obtained as a colourless, flocculent 
mass when the foregoing compound is hydrolysed. It is dextro- 
rotatory. 

Penta-o-methylearbonatobenzoyl-glucose is prepared in a similar manner 
with carbomethoxysalicyl [o-methylcarbonatobenzoy]] chloride; it is 
a pale yellow, tasteless powder. Acetylsalicyl [o-acetoxybenzoyl] 
chloride and anisoyl chloride give rise respectively to penta-o-acetony- 
benzoyl-glucose and penta-anisoylglucose. F. M. G. M. 
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The Hydrolysis of Levulosans and its Application to Plant 
Analysis. Pu. pz Vitmorin and F. Levattois (Bull. Soc. chim., 1913, 
liv], 13, 1060—1063, 1063—1068. Compare ibid, 1908, [iv], 3, 
681).—A theoretical discussion of their results and those of other 
workers on the hydrolysis of inulin, the authors having repeated their 
hydrolysis with three samples of inulin obtained from different 
sources. 

The second paper isa comparison of the reducing powers of dextrose, 
levulose, and invert sugar under different conditions, and in the case of 
invert sugar with different inverting agents. W. G. 


Preparation of Methylamine. J. D. Riepex (D.R.-P. 264528 
Compare A., 1904, ii, 180).—When an aqueous solution containing 
20 grams of ferrocyanic acid is shaken with about 8 litres of hydrogen 
in the presence of colloidal palladium (0:1 gram) and hydrochloric¢ acid, 
it gives rise to 11°3 grams of pure methylamine hydrochloride ; the 
ferrocyanic acid can be replaced by potassium cyanide or ferrocyanide, 
and the palladium by other metals of the platinum group in a colloidal 
condition. F. M. G. M. 


The Nature of Subsidiary Valencies. VI. The Influence of 
the Neutral Part on the Stability -of the Complex. Fritz 
Ernraim and Ricwarp Linn (Ber., 1913, 46, 3742—3762).—In order 
to determine how the dissociation temperature, and consequently the 
affinity (compare A., 1912, ii, 546; A., 1913, ii, 129, 130), varies when 
the ammonia in complexes of the type M({NH,],X, is replaced by 
other neutral parts, the compounds formed from methylamine, ethyl- 
amine, propylamine, dimethylamine, trimethylamine, and the halogen 
salts of nickel, cobalt, iron, manganese, copper, cadmium and zinc have 
beeu prepared and their dissociation pressures measured at various 
temperatures. The various compounds were prepared in most cases by 
leading the vapour of the amine over the anhydrous halogen salt, 
whereby similar phenomena were observed to those occurring when the 
corresponding ammonia compounds are prepared. 

The chlorides, browides and iodides of cobalt, nickel and manganese 
combine with six molecules ; copper iodide, bromide and chloride with 
four molecules ; cadmium iodide and bromide with three wolecules, and 
the chlorides, bromides and iodides of zinc and iron with five molecules 
of methylamine. 

Nickel iodide and bromide, and cobalt and manganese iodides form 
salts with either six or four molecules ; nickel, cobalt and manganese 
chlorides, and cobalt and manganese bromides with four molecules of 
ethylamine. 

Nickel iodide combines with either six or four molecules; nickel 
bromide with four, and nickel chloride with two molecules of 
dimethylamine. Cobalt chloride did not enter into combination. 
Diethylamine would not combine with salts of either nickel, cobalt or 
manganese, 

With propylamine, nickel iodide forms the salt Nil,,2NH,Pr, and 
with trimethylamine the salt NilI,,1‘5 or 2NMe,. It also combines 
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with three molecules of pyridine and two molecules of quinoline and 
aniline respectively. 

As in the case of the ammonia compounds (loc. cit.), the product 
s/y */7', where v is the atomic volume of the metal and 7’ the absolute 
dissociation temperature, is a constant, at all events for the compounds 
of nickel, cobalt, iron and manganese. Comparison of various physical 
constants shows that the critical pressure (?) of the liquid bases, or 
else the expression (7'+ 273)/P, best runs parallel with the dissociation 
temperature of the salts ; there is also a certain amount of parallelism 
between the dissociation temperature of the salts and the molecular 
volume of the bases. 

Calculation of the various moduli, I: Br, Br: Cl, and I: Cl (compare 
A., 1912, ii, 546) gives similar relations to those found to hold with 
the ammonia compounds. 

The results hitherto obtained with the various complexes show that 
the relations are exactly reversed when complex anions are considered 
instead of complex cations. T. 8. P. 


The Asymmetric Cobalt Atom. IX. A. Werner (Ber., 1913, 
46, 3674—3683).—The author describes a new series of optically 
active cobalt compounds which contain two asymmetric cobalt atoms 
in the molecule, that is, which are analogous to the tartaric acids, 
They consist of tetraethylenediamine-y-aminonitrodicobaltic salts, 


-NH.: 
[ em, Co, No,-©° en, [Xe which are obtained from the tetraetbylene- 


Il "NH «lv 
diamine-y-aminoperoxo-dicobalt salts, | en, Co |, ? Co en, |X,, by the 
2 


action of nitrous acid. The nitrate was prepared in this way, and 
from this the corresponding p-aminonitrobromide by double decom- 
position with ammonium bromide. 

Resolution was effected as follows: Tetraethylenediamine--amino- 
nitrodicobaltic bromide was treated with silver d-bromocamphor- 
sulphonate, and the reaction product subjected to fractional crystal- 
lisation, whereby three different d-bromocamphorsulpnonates were 
obtained. The most easily soluble (A) crystallised with 8H,O, and was 
inactive ; the less soluble compound (J) crystallised with 7H,O, and 
had [a]+72° in 0°25% solution; the least soluble compound (C) 
crystallised with 6H,O, and had [a]+160° in 0°25% solution. Each 
of these bromocamphorsulphonates was then treated with concentrated 
hydrobromic acid and the corresponding bromide obtained. That from 
(A) was levorotatory, that from (B) inactive, and that from (C) 
dextrorotatory, the /- and d-bromides having equal and opposite 
rotations, [a] + 164°. 

All attempts to resolve the bromocamphorsulphonate of the inactive 
series into active components were unsuccessful. 

Racemic salts were obtained by mixing the d- and /- salts, and were 
quite different from the inactive salts just mentioned (meso-salts), both 
as regards the number of molecules of water of crystallisation and 
their greater solubility in water (see later). 
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‘ On long boiling of their aqueous solutions, the active camphor- 
sulphonates change into inactive salts of the meso-series. 
The constitutional formula which has hitherto been assigned to 


pico on, | X,, that is, the two cobalt 
atoms, from a valency point of view, are not linked up in absolutely 
the same way. The optical investigation of the compounds described 
in this paper does not indicate, however, that there is any difference 
between the two cobalt atoms, and it therefore follows that there is no 
essential difference between principal and subsidiary valencies. 

1- Tetraethylenediamine-p-aminonitrodicobaltic d-bromocamphorsulphon- 


-NH.: 
ate, 1-¥-d-(S0,"C,,H,,0Br),,8H,0, where Y=| en, Co; NG2C0 es | 


crystallises in well-developed, glistening, orange-red crystals. It is 
optically inactive, but gives rise to salts of the /aevo-series. The 
corresponding d-d-salt,d-Y-d-(SO,°C,,H, ,OBr),,6H,0, is the least soluble 
of the bromocamphorsu!phonates dealt with, crystallising in rectangular, 
shimmering leaflets. It has [a]? +160° and [M}” + 2828°8°, and 
gives rise to salts of the dextro-series. 

d- and 1-7Z'etraethylenediamine-p-aminonitrodicobaltic bromides, 

YBr,,5H,0, 
erystallise in lancet-shaped, reddish-orange, efforescent crystals ; 
[a}#® +164°, [M}® +1361:2°%, [a]!* —162°, [M]” -1344-6°. The 
d- and l-iodides, YI,, crystallise in dark red octuhedra ; [a]!7 +138° 
and — 136°, [M]!”7 +1280°6° and —1262°1°. The d- and I-thiocyanates, 
Y(SCN),,3H,O, forms monoclinic, reddish-orange, columnar crystals ; 
[a}® + 182°, [M}® + 1284-99, [a}? — 184°, [M]!? —1299-0°. 

The following racemates were obtained by mixing equal quantities of 
the d- and /-isomerides. The bromide, YBr,5H,O, forms dark red, 
cubical crystals ; the iodide, YI,, crystallises in prisms ; the thiocyanate, 
Y(SCN),,3H,O, forms dark red, prismatic crystals. 

The following are salts of the meso-series. The d-bromocamphor- 
sulphonate, Y-d-(SO,°C,,H,,OBr),,7H,O, crystallises as felted, bright 
orange needles ; [a]!’ + 72°, [M]!" +1285-9°. The bromide, 

YBr,,6H,0, 
forms stout, prismatic, yellowish-red crystals. The iodide, YI,,H,O, 
separates as a micro-crystalline, orange-coloured precipitate, as also 
does the thiocyanate, Y(SCN),,H,O. 

The following solubilities were determined, and are expressed as 
grams of salt in 100 c.c. of water: meso-bromide, 1°95 (18°), 
r-bromide, 2°31 (20°), meso-iodide, 2°44 (19°), r.-iodide, 3°75 (19°), 
meso-bromocamphorsulphonate, 0°51—0°52 (17°). 

In a succeeding paper it will be shown that the tetraethylene- 
diamine-z-aminoperoxo-salts have rotations of opposite sign to those of 
the corresponding p-aminonitro-salts. . &. B. 


Preparation of Hexamethylenetriperoxidediamine. Conway 
(FREIHERR) VON GiRsEWALD (D.R.-P. 263459).—Satisfactory yields of 
hexamethylenetriperoxidediamine (Legler, A., 1886, 327; Baeyer and 
Villiger, A., 1900, i, 626) have not been obtained previously, but the 
following method is found to give a 66% yield and is applicable for its 
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technical production. Hexamethylenetetramine (28 parts) and citric 
acid (42 parts) are dissolved in 140 parts of 30% hydrogen peroxide 
solution ; on gently warming, the product separates in small, rhombic 
crystals. F. M. G. M. 


Preparation of Hexamethylenetetramine Methy! Thiocyanate. 
Kart Herricn Scumirz (D.R.-P. 266788).—Hexamethylenetetramine 
methyl thiocyanate is prepared by the interaction of hexamethylenetetr- 
amine and methyl thiocyanate or by treating the additive compound of 
the base and the methyl esters of inorganic or organic acids with 
soluble salts of thiocyanic acid, thus : 

20,H,.N, + Me,SO, + Ba(CNS), = 20,H,,N,,CH,°CNS + BaSO,. 
The compound crystallises in large, colourless prisms, m. p. 193° 
(decomp.). J.C. C. 


Preparation of Dimethylaminomethyl Alcohol. FARBENFAB- 
RIKEN VORM. FrigpR. Bayer & Co. (D.R.-P. 266866).—On treatment with 
water the halogen additive compounds of trimethylamine (for example, 
trimethylamine dichloride, NMe,Cl,) decompose into dimethylamine 
hydrohaloid, formaldehyde, and the halogen acid, In the presence of 
alkalis (such as potassium carbonate), dimethylamine and formaldehyde 
combine to form dimethylaminomethy] alcohol. J.C. C. 


Preparation of Amides of Amino-acids and their 
Derivatives. CnHrmiscH—e WERKE vorm. Dr. Hetricn Byk (D.R.-P. 
264263).—When the additive compounds obtained from hexamethylene- 
tetramine and halogen-substituted acid amides are warmed, or left in 
contact with alcoholic hydrogen chloride, they give rise to the corre- 
sponding amino-amides. 

Chloroaceto-p-aminophenetidide (213 parts) and hexamethylene- 
tetramine (140 parts) were left together in chloroform solution during 
several days ; after removal of the solvent the residue was heated 
in alcoholic hydrogen chloride until the separation of ammonium 
chloride was ended, and the filtrate subsequently evaporated to 
dryness in a vacuum, whereby the hydrochloride of aminoacetamide is 
produced. F. M. G. M. 


Identification of the Amino-acid, C,H,,0,N, from the Protein 
of Nervous Tissue. Emit AspERHALDEN and ARTHUR WEIL (Zeitsch. 
physiol, Chem., 1913, 88, 272—275. Compare A., 1913, i, 450).—The 
amino-acid, C,H,,0,N, from the spinal marrow has been identified by 
the analysis, the rotatory power, and the #-naphthalenesulphonyl 
compound with d-a-amino-n-hexcic acid. Its presence is indicated in 
other proteins. 

An a-aminobutyric acid of unknown structure has been detected in 
the products of protein hydrolysis. E. F. A. 


Preparation of Ferrous Compounds of the Monoamino- 
series. F. Horrmany, La Rocue & Co. (D.R.-P. 266522. Compare 
this vol., i, 23).—Ferrous salts of amino-acids (for example, histidine 
and alanine) or of peptones (gliadin) are obtained by boiling the 
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amino-compound with finely divided iron in a stream of carbon 
dioxide. J.C. C. 


Preparation of Amino- and Diamino-ketones. Farsen- 
FABRIKEN VORM. Friepr. Bayer & Co. (D.R.-P. 266656. Compare 
A, 1913, i, 343).—In place of dimethylaminomethyl alcohol or 
methylenetetramethyldiamine (tetramethyldiaminomethane) as de- 
scribed in the previous patent, their homologues or analogues can be 
condensed with acetone or its homologues to furnish keto-bases of the 
general formula CH,*CO-CHR:’CH,°NR,, and keto-diamines of the 
formula CH,*CO*CR(CH,"NR,),, where RK denotes hydrogen or alkyl. 

The condensation of diethylaminomethy! alcohol and acetone yields 
diethyl-y-ketobutylamine, a colourless oil with an ammoniacal odour and 
sparingly soluble in water, b. p. 72—76°/16 mm., and f-acetylpropyl- 
enediethyldiamine, a yellow, viscid oil, b. p. 95—100°/7—8 mm. 

Diethylaminomethy! alcohol and methyl ethyl ketone furnish 
diethyl-y-keto-B-methylbutylamine, a colourless oil with a faintly 
ammoniacal odour and sparingly soluble in water, b. p. 77—78°/16 mm., 
and f-acetyl-B-methy!propylensdiethyldiamine, a yellow, viscid oil, b. p. 
105—110°/7 mm. 

Methylenephenyldimethyldiamine (m. p. 51°; prepared from form- 
aldehyde, dimethylamine, and aniline) when condensed with acetone 
gives dimethyl-y-ketobutylamine, b. p. 53—57°/18 mm., and y-keto- 
butylaniline, CH,*CO-CH,-CH,*NHPb, b. p. 140—145°/10 mm., which 
is a yellow oil. J. C. C. 


Preparation of Amino- and Diamino-ketones of the Aliphatic 
Series. FARBENFABRIKEN VoRM. Friepr. Bayer & Co. (D.R.-P. 
267347. Compare A., 1911, i, 598; 1913, i, 343).—The formation of 
by-products in the condensation of acetone and its homologues with 
dialkylaminomethyl alcohol or tetra-alkyldiaminomethane (produced 
in the one operation by the action of formaldehyde on dialkylamines) 
is considerably diminished by the addition of an indifferent, non- 
miscible solvent, such as benzene, and a salt, such as sodium chloride. 
The products are obtained from the benzene layer already sufficiently 
dry for fractionation. The relative quantities of the two ketones 
depends on the amount of acetone used. J.C. W. 


Amides. Antoine P. N. Francuimonr (Proc. K. Akad. Wetensch. 
Amsterdam, 1913, 16, 376—379).—It has been previously shown (Moll 
van Charante, A., 1913, i, 345) that the diamide of sulphoisobutyric 
acid does not react with cir:onyl chloride or oxalyl chloride, whereas 
benzenesulphonamide is converted by the latter reagent into dipheny]- 
sulphonoxamide (compare Bornwater, A., 1911, i, 617). The author 
has, therefore, investigated the behaviour of isobutyramide and ethane- 
sulphonamide towards oxalyl chloride, these substances being more 
closely allied to sulphotsobutyrodiamide than is benzenesulphonamide. 

isoButyramide readily evolves hydrogen chloride when treated 
with oxalyl chloride in benzene solution, and yields isobutyronitrile 
and oalyldiisobutyrylamide, C,O0,(NH-°CO-C,H,),, m. p. 160°. A 
carbonyl derivative was not obtained. 
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isoButyromethylamide, C,H,-CO-NHMe, is obtained as a colourless 
liquid, b. p. 110°/17 mm., D*® 0°9089, m. p. fully 20°, by the action 
of isobutyryl chloride on methylamine in ethereal solution at a low 
temperature. 

Ethanesulphonamide, m. p. 60°, reacts with oxaly] chloride in benzen 
solution, yielding oxalyldi-ethanesulphonamide, C,O,(NH-SO,Et),, m. p. 
224°, which is decomposed on boiling with water. 

Ethanesulphonmethylamide (compare Franchimont and Klobbie, 
A., 1887, 469) may be obtained by the action of an ethereal solution 
of ethanesulphonyl chloride on an aqueous 33% solution of methyl- 
amine. When strongly cooled, it solidifies to a mass which probably 
melts between 3° and 7°. When boiled with oxalyl chloride in 
benzene solution, it slowly evolves hydrogen chloride, and gives 
oxalyldiethanesul phondimethylamide, C,O0,(N Me*SO,Et),, m. p. 144°. 

isoButyramide and benzenesulphonamide slowly evolve nitrous 
oxide when treated with absolute nitric acid at the ordinary tempera- 
ture; under like conditions, ethanesulphonamide gives an almost 
explosive evolution of the gas. Sulphoisobutyrodiamide, on the other 
hand, dissolves slowly in absolute nitric acid without evolution of gas 
even after two days, and is reprecipitated unchanged by addition of 
water, particularly on neutralising the acid. 

Ethanesulphon-nitramide, m. p. 70°, is obtained in poor yield by the 
action of nitric and sulphuric acids at low temperatures on ethane- 
sulphonamide. H. W. 


Preparation of Derivatives of Glycollylurethane. ARNoLp 
VoswinkEL (D.R.-P. 266121).—In the reaction described in the chief 
patent (A., 1912, i, 837), bromo- and chloro-acetylurethane can be 
substituted for bromoacetylcarbamide. 

Methyl chloroacetylcarbamate, m. p. 145°, is obtained from chloroacetyl 
chloride and methyl carbamate; the isobutyl ester has m. p. 78°. 
Methyl bromoacetylcarbamate has m. p. 148°, and the isobutyl ester, 
m. p. 87°. These esters can also be prepared by the interaction of 
halogen-substituted fatty esters, and the corresponding sodium 
urethane. 

Acetoxyacetylurethane, OAc*CH,*CO*-NH-CO,Et, prepared by boil- 
ing a mixture of bromoacetylurethane, sodium acetate, and alcohol, 
crystallises in colourless needles, m. p. 98°. 

Bromoisovaleroxyacetylurethane forms needles, m. p. 103°. Salicyl- 
oxyacetylurethane has m. p. 146°. The condensation of sodium bromo- 
isovalerate and methyl chloroacetylcarbamate yields methyl bromoiso- 
valeroxyacetylearbamate, m. p. 90°, and sodium salicylate and methyl 
chloroacetylcarbamate furnish methyl salicylyloxyacetylcarbamate, m. p. 
150°. J.C. C. 


The Sublimation and Decomposition of Acetylcarbamide. 
Rasik Lat Datta and Satyaransan Das Gupta (J. Amer. Chem. Soc., 
1913, 35, 1893—1895).—It is already known that acetylcarbamide 
when heated decomposes, giving cyanuric acid and acetamide (Zinin, 
Annalen, 1854, 92, 405). The authors find that the decomposition is 
a quantitative one, but that when the substance is heated in tubes 
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partially immersed in sulphuric acid at 180—190°, a portion of the 
substance sublimes unchanged. D. F. T. 


Preparation of a Ferrous Salt of Glutamic Acid. F. Horr- 
MANN, La RocnzE & Co. (D.R.-P. 264390).—Ferrous glutamate, 
[CO,H-CH(NH,)-CH,°CH,°CO,],Fe, a colourless or slightly coloured 
salt, readily soluble in water, and stable in the dry condition, is 
obtained when an aqueous solution of glutamic acid is boiled with an 
excess of iron powder in an oxygen-free atmosphere, filtered, and 
subsequently evaporated to dryness. F. M. G. M. 


Production of Dialuric Acids and Uramils. Heinricn Bitz 
and Paut Damm (Ber., 1913, 46, 3662—3673).—Uramil and its 
methyl derivatives are best prepared by heating dialuric acids with 
ammonium or methylammonium salts in aqueous or acetic acid 
solution. The preparation of the dialuric acids is most conveniently 
accomplished by reducing the alloxans with stannous chloride in hot 
hydrochloric acid solution, or by the reduction of the corresponding 
alloxantins with sodium amalgam and water. 

The dialuric acids are strong monobasic acids, which are quite stable 
when dry, but in the moist condition are readily oxidised to alloxantins 
on exposure to air. 

Full details of the preparation of the following compounds, most of 
which have been described previously, are given : 

Dialuric acid, stout prisms or narrow, thin leaflets with rounded 
ends ; it becomes red at 180°, and has m. p. 214—215° (corr.). 

1-Methyldialurie acid, C,H,0O,N,, prepared by reducing dimethyl- 
alloxantin (this vol., i, 167) with sodium amalgam, crystallises in 
spherical aggregates of slender, lustrous, silky needles or narrow, lancet- 
shaped leaflets, m. p. 167—168° (corr.), containing 1H,O ; from alcohol 
it separates in anhydrous, stout, lustrous rhombohedra, m. p. 
184—185° (corr.). 

1 : 3-Dimethyldialuric acid, from tetramethylalloxantin and sodium 
amalgam, crystallises with 1H,O in prisms, which lose their water at 
110°, and then have m. p. 218° (corr., decomp.) (compare Techow, 
A., 1895, i, 83) ; the sodium salt forms long, pointed prisms. 

Uramil, from dialuric acid and ammonium chloride, crystallises in 
slender, jagged leaflets, m. p. 310—320° (corr., decomp. ). 

1-Methyluramil, hexagonal leaflets, m. p. 272° (corr., decomp.). 

7-Methyluramil, from dialuric acid and methylamine in acetic 
acid solution, acquires a violet colour at 250° and then slowly 
decomposes. 

1:3-Dimethyluramil forms lustrous, silky, felted needles, which 
become red at 220° and have m. p. about 300° (corr., decomp.) 
{compare Techow, Joc. cit. ]. 

1:7-Dimethyluramil crystallises in stout, almost colourless, lustrous . 
rhombohedra, which acquire a deep violet colour at about 225° and 
have m. p. 276° (corr., decomp.) (compare Fischer and Clemm, A., 
1898, i, 178); with potassium cyanate in aqueous solution, it yields 
1: 7-dimethyl-p-uric acid, C,H,,0,N,, crystallising in stout rhombo- 
hedra, m. p. 236° (corr., decomp.). 

1:3: 7-Trimethyluramil is also described. F. B. 
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Preparation of Dialkalicyanamide. Cuemiscue Fasrik von 
Heypen (D.R.-P. 267595).—When cyanamide or its polymerides, 
especially dicyanodiamide, is gradually stirred into alkali hydroxides at 
about 500°, dialkalicyanamides are formed. By adding carbonaceous 
matter and elevating the temperature, these may be transformed into 
cyanides. 

The main reaction follows the course indicated by the equation : 
4Na0H + C,H,N,=2Na,CN,+4H,O. The greater part of the water 
formed is expelled, but some causes the formation of a carbonate 
and the evolution of ammonia ; thus, 3H,0 + Na,CN, = Na,CO, + 2NH,. 
This may be overcome, to a great extent, by the addition of the oxides, 
amides, nitrides, carbides, metals, or alloys of the alkalis or alkaline 
earths. J.C. W. 


Ethoxymethylenemalononitrile and its Derivatives. T. 
PassaLacqua (Gazzetta, 1913, 43, ii, 566—569).—Zthoxrymethylene- 
malononitrile, OEt-CH:C(CN Yer prepared by the condensation of ethyl 
orthoformate and malononitrile in presence of acetic anhydride, forms 
small prisms, m. p. 67°, b. p. 156—157°/15 mm. 

Aminomethylenemalononitrile, NH,*CH:C(CN),, obtained by the 
action of aqueous ammonia on the preceding compound, forms shining, 
white scales, m. p. 140°. 

Carbamidomethylenemalononitrile, NH,*CO-NH°CH:C(CN),, _ pre- 
pared from carbamide and ethoxymethylenemalononitrile, forms slender, 
white needles or a crystalline powder, turning yellow at about 180° 
and decomposing without melting at about 260°. 

Acetylaminomethylenemalononitrile, NHAc*CH:C(CN),, similarly 
prepared, forms white needles, m. p. 134°, unstable towards light. 

Phenylhydrazinomethylenemalononitrile, NH,Ph-NH-CH:C(CN),, 
similarly prepared, forms shining, orange scales, m. p. 136°. 

p-Toluidinomethylenemalononitrile, C,H,Me*-NH-CH: a Jo» forms 
slender needles decomposing at 260°. T. H. P. 


Ferrocyanides and Mercuric Cyanide. D. Strémnoim (Zeitsch. 
anorg. Chem., 1913, 84, 208—216)—An additive compound of 
potassium ferrocyanide with mercuric cyanide is known (Kane, J. pr. 
Chem , 1840, 19, 405). Several such compounds have now been pre- 
pared, most of which contain 3 mols. of ferrocyanide to one of mercuric 
cyanide, This type is the most stable, suggesting the presence of a 
complex anion, Fe[Hg(CN),|,. The compounds obtained, which vary 
considerably in solubility and stability, are : 

Rb, Fe(CN),,3Hg(CN),,4H,0 ; 
(NH,),Fe(ON),,3Hg(ON),,2H, 0; (NMe,),Fe(ON), 3Hg(CN), ; 
(Sie,),Fe(ON),.3Hg (CN), 
(NH,Me,),Fe(CN),,3Hg(CN),; (NH, Et,),Fe(CN),,2Hg(ON),, 2H,0; 
(NH,Me),Fe(CN),,2Hg(CN),,4H,O ; (NH git), Fe(CN),.,3Hg(CN),. 

Triethylammonium ferrocyanide "forms: two compounds of nearly 
equal solubility, and a second compound has also been observed in the 
case of tetramethylammonium ferrocyanide. Potassium ferricyanide 
does not yield a similar compound. C. H. D. 
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The Behaviour of Alkaline Potassium Ferricyanide 
Solutions. G. Gruse (Zeitsch. anorg. Chem., 1913, 84, 190—207).— 
The potential experiments of Fredenhagen (A., 1902, ii, 238) have 
given some indication of the equilibrium in the reaction : 

2K,Fe(ON), +2KOH = 2K,Fe(CN), + H,0 +0. 
In order to study the reaction under the conditions of technical practice, 
the present experiments have been carried out at 90°. The velocity of 
change of ferri- into ferro-cyanide at first diminishes slightly, then 
increases rapidly to a maximum at forty-eight hours, and then again 
falls rapidly. The process is one of autocatalysis, the agent being 
ferrocyanide. The addition of ferrocyanide to a ferricyanide solution 
is thus found to accelerate the reaction very considerably. The cause 
is the greater secondary dissociation of the ferrocyanide ion as com- 
pared with the ferricyanide, causing an increase in the concentration 
of the cyanide ions, which are then oxidised to cyanate by the 
ferricyanide. This reaction : 
2Fe(CN),"” + CN’ + 20H’ —> 2Fe(CN),’” + CNO’ + H,0, 
proceeds very rapidly. The cyanate is then converted at 90° into 
carbon dioxide and ammonia or into carbamide. Towards the end of 
the reaction an addition of ammonia accelerates the conversion. 
Hydrolysis of hydrocyanic acid to formic acid, followed by oxidation 
of the latter, is also possible, and yields the same end-products, but 
the lower velocity of the hydrolysis as compared with the direct 
oxidation indicates the latter as the actual cause of the autocatalysis. 
C. H. D. 


Ferro- and Ferri-cyanides of Betaines. Gerora Roeper (Ber., 
1913,46,3724—3727).—Inaddition to the well-known use of ferrocyanic 
acid for the separation of mixtures of aromatic bases, especially of the 
easily soluble quaternary ammonium hydroxides and also pyridine, it 
is found that it can be applied with success to the separation of 
betaines ; both ferro- and ferri-cyanic acids form sparingly soluble salts 
with substances of this class. 

Betaine ferrocyanide, (C,H,,0O,N),,.H,Fe(CN),,2H,O, forms an almost 
colourless powder or cubic crystals trom water. 

Betaine ferricyanide, (C,;H,,O,N),,H,Fe(CN),,2H,O, yellow leaflets 
or rhombohedra from water. 

Pyridinebetaine ferrocyanide and ferricyanide were obtained as 
yellow precipitates and separate from water in needles and prisms 
respectively. 

Trigonelline ferrocyanide and ferricyanide crystallise in red and 
yellow prisms respectively. 

The above salts were prepared by mixing concentrated solutions of the 
hydrochloride of the base and of potassium ferro- or ferri-cyanide. 

The formation of such sparingly soluble salts lends itself well to the 
extraction of betaine from molasses, and details are given as to the best 
procedure for precipitation as ferrocyanide from methyl]-alcoholic 
solution and as ferro- or ferri-cyanide from aqueous solution. 

D. F.T. 
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The Decomposition of Nitroprussides by Reagents. 
Ksnitipnusan Buapuri (Zeitsch. anorg. Chem., 1913, 84, 95—96).— 
Sodium amalgam reduces nitroprussides to ferrocyanides and ammonia : 
12Na,Fe(NO)(CN), + 8Na, +54H =10Na,Fe(CN), + 12NH, + Fe,O, + 
9H,O, but in neutral solution, with a copper-zine couple, nitrogen is 
formed: 4Na,Fe(NO)(CN), + 10H = 2Na,Fe(CN),+8HCN + 2N, + 
H,0+Fe,0,. With sodium amalgam and sulphuric acid, a part of 
the cyanogen is obtained as Prus;ian-blue and a part as hydrogen 
cyanide: 4Na,Fe(NO)(CN), + 19H,SO, + 14Na, = 2FeNaFe(CN), + 
2(NH,),SO,+4H,0+17Na,SO,+8HCN. Hydrochloric acid decom- 
poses nitroprussides: Na,Fe(NO)(CN), + 7HCl = 2NaCl + 5HCN + 
FeCl, + H,O+Cl,, and the ferric chloride then reacts with excess of 
the salt to form ferric nitroprusside. All the products have been shown 
to occur. 

Concentrated sulphuric acid forms nitrous fumes, hydrogen cyanide, 
carbon monoxide, and sulphur dioxide. Neutral potassium permanganate 
is without action. OC. H. D. 


Hydroximic Acid Ester and Halogen Imino-ethers of the 
Aliphatic Series. J. Houpen and Ericu Scumuipr (Ber., 1913, 46, 
3616—3627).—E£thyl acethydroximate, CH,*C(:N-OH)-OEt, is obtained 
on shaking an ethereal solution of the imino-ether with aqueous 
hydroxylamine hydrochloride. In this way the excess of hydrochloride 
is prevented from passing into solution with the reaction product. 
The ester forms a colourless oil of strong and agreeable odour, b. p. 
59—60°/13 mm., and crystallising in needles, m. p. 25—26°. It gives 
a red coloration with ferric chloride which is less pronounced than that 
given by the hydroxamic acid. Chlorine in carbon tetrachloride gives 
an intense blue coloration with the ester, probably due to the formation 
of a-chloro-a-nitrosoethyl ether, CH,-CCi(NO)-OEt. 

Ethyl cyaniminocarbonate, HN-C(CN)-OEt, and phenylcarbimide 
react to form a compound, C,,H,,O,N,, of unknown constitution, m. p. 
184°. Hot concentrated hydrochloric acid converts it into a compound, 
m. p. 210°, which contains the same proportion of nitrogen. 

Ethyl cyaniminocarbonate in ether reacts with hydroxylamine hydro- 
chloride to form oxalenediamidoxime, m. p. 202°. 

Ethyl di-imino-oxalate, HN:C(OEt)-C(OEt):NH, reacts normally 
with phenylearbimide, forming bisphenylcarbimideoxalyl diethyl ether, 
C,[(OEt):N-CO-NHPh],, which begins to decompose at 238°, m. p. 
245—246°. 

Ethyl oxaminehydroximate, NH,*CO-C(:N-OH)-OEt, prepared from 
ethy] di-imino-oxalate and hydroxylamine hydrochloride, crystallises in 
bunches of needles, m. p. 99°. Heating with hydrogen chloride converts 
it into hydroxyoxamide, NH,*CO-CO-NH-OH. 

Chlorylaceteminoethyl ether, CH,*C(NCI)-OEt, prepared by tbe action 
of sodium hydroxide and sodium hypochlorite on the hydrochloride of 
acetiminoethyl ether, is an oil, b. p. 27°/12 mm., 48°/36 mm., or 
127—128°/760 mm. The corresponding bromo-compound has b. p. 
39—40°/13 mm., 45°/17 mm. The todo-compound was obtained only 
as a heavy, yellow, impure oil, E. F. A. 
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Preparation of Arrhenal [Disodium Methylarsinate]. G. 
Favre (Chem. Zentr., 1913, ii, 576 ; from Bull. Sci. Pharmacol., 1913, 
20, 337—338).—A cold solution of 99 grams of arsenious oxide and a 
little more than 60 grams of sodium hydroxide in 250 c.c. of water is 
shaken during twenty-four hours with 50 c.c. of methyl alcohol and 
145 grams of methyl iodide. The product is dissolved in just sufficient 
boiling water, reprecipitated by alcohol, and redissolved in a little cold 
water. Impurities are then precipitated by baryta water, and, after 
removing the excess of reagent by means of carbon dioxide, the filtrate 
is concentrated and brought to crystallisation by the addition of much 
alcohol. The yield is at least 95%. Arrhenal crystallises with 6H,O. 
J.C. W. 


The Methylation of Metals by the Action of Aluminium 
Carbide on their Dissolved Salts. Sizerriep Hivpert and Martin 
Dirmar (Ber., 1913, 46, 3738—3741).—An investigation of the 
behaviour of metallic carbides towards dissolved metallic salts has 
led with aluminium carbide to a new method for the synthesis of 
methyl derivatives of the metals. 

When a solution of 25 grams of mercuric chloride in 130 grams of 
10% hydrochloric acid is treated gradually with 15 grams of aluminium 
carbide, the temperature being about 90° and the mixture shaken, 
mercury methyl chloride, m. p. 170°, is produced to the extent of 30% 
of the chloride taken, and can be separated in a pure condition by 
distillation with steam. The aqueous solution of mercury methyl 
chloride on treatment with potassium iodide gives a precipitate of 
mercury methy! iodide, m. p. 143°, whilst when treated with hydrogen 
sulphide it gives a white precipitate of mercury methyl sulphide ; this 
substance, which has a frightful odour, decomposes into mercuric 
sulphide and mercury diethyl on warming. 

In neutral or feebly acid solution, the interaction of equal weights of 
mercuric chloride and aluminium carbide give rise to mercury 
dimethyl. 

[With G. Grorrner.|—The action of 60 grams of aluminium carbide 
added in portions of 5 grams during three hours to a solution of 50 
grams of crystalline bismuth chloride in 150 grams of 20% hydrochloric 
acid in an atmosphere of carbon dioxide, produces bismuth trimethyl, 
which can be extracted with ether. All operations with the product 
(20 grams, b. p. 110°) must be effected in an atmosphere of carbon 
dioxide or hydrogen. 

The isolation of tin methyl chloride is rendered difficult by the 
concurrent formation of the dimethyl derivative below, but its forma- 
tion is easily demonstrable on account of its characteristic odour, and 
provides a delicate test for tin in stannous or stannic chloride, detecting 
even 0'l1 mg. in 2 c.c. The method of the test is to add a little 
aluminium carbide to the acid solution and heat, when the character- 
istic odour is perceived. If more carbide is applied, tin dimethyl 
dichloride, m. p. 90°, is formed, and can be extracted by ether. 

By this new process it seems to be possible to produce methyl 
derivatives, not only of arsenic and antimony, but also of such metals 
as copper. 
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The reaction appears to be non-ionic, as mercuric chloride can be 
replaced by mercuric cyanide. Of the alternative views that the 
process consists in the simultaneous attack of the carbide by mercuric 
chloride and water (or acid), or in a primary double decomposition 
between aluminium carbide and mercuric chloride with formation of a 
mercuric carbide, CHg,, which subsequently decomposes, the former 
seems more probable, but the latter agrees with the failure to 
methylate such organic compounds as chloroacetic acid by means of 
aluminium carbide anc with the interaction which the authors have 
found to occur between carbide of manganese or iron and copper or 
mercuric salts with production of substances resembling the original 
carbides in behaviour, and differing widely from the known “ acetylene 
carbides.” D. F. T. 


Constitution of Benzene. The Stereochemistry of Aromatic 
Compounds. J. Linpner (Chem. Zentr, 1913, ii, 854—855; 
Pamphlet, 24 pp., 1913).—Since unsaturated compounds have larger 
molecular volumes than saturated compounds with the same number 
of atoms, it must be assumed that the carbon atoms are farther 
apart when united by two or three bonds than when by a single 
linking. The author holds that this proposition is fulfilled when it 
is further assumed that the carbon valencies are directed towards 
the centres of the tetrahedron faces rather than towards the 
corners. Pursuing these ideas, he lays down the following funda- 
mental principle: carbon atoms strive to arrange themselves in 
space so that the hypothetical tetrahedra described about the atomic 
centres meet face to face in the case of single bonds, edge to edge for 
double linkings, and apex to apex for triple bonds, the line joining the 
atomic centres passing through the middle points of the faces or of the 
edges, or through the corners, respectively. 

The hypothetical tetrahedra are not necessarily present, but an 
examination of ring compounds, with the aid of models, shows that the 
ring systems in which this “tetrahedral” arrangement is most possible, 
are the most stable. Benzene would have three ordinary double bonds 
and the #f’-carbon atoms in naphthalene would have to be doubly 
linked. In the original paper, explanations are offered of the 
well-known anomalies associated with the benzene ring. J.C. W. 


Additive Reactions. H. J. Prins (Chem. Weekblad, 1913, 10, 
1001—1003).—A theoretical paper, in which the author cites a number 
of additive reactions of aromatic hydrocarbons and of compounds of 
the general formula R—OH induced by catalysis. A. J. W. 


Difference in the Reactivity of the Chlorine Atoms in 
4 :6-Dichloro-1 : 3-dinitrobenzene and its Significance. Experi- 
mental Proof of Kekulé’s Benzene Formula. W. Borscur and 
H. Baur (Annalen, 1913, 402, 81—109).— According to any benzene 
formula (for example, the centric) which represents as the same the 
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linking of any pair of contiguous nuclear carbon atoms, the two 
chlorine atoms in 4: 6-dichloro-1 : 3-dinitrobenzene should be equally 
reactive. Experiment shows that they are not. In Kekulé’s formula, 
and also in the extension of it which fulfils the requirements of the 
oscillation theory, the two chlorine atoms are differently bound ; 
always, only one of the two chlorine atoms is attached to a carbon 
atom which is linked singly to the neighbouring carbon atom united to 


C the nitro-group. It is this chlorine atom which 
~ is labile, according to Borsche’s explanation, 
f C indicated by the annexed diagram, of the 
( activation of such halogen atoms (A., 1912, 


i, 180). Nietzki and others have shown that in 
\/ the reaction between 4 : 6-dichloro-1 : 3-dinitro- 
benzene and ammonia or primary amines only 
: one chlorine atom is readily replaced by the 
: amino-group, the substitution of the other 
chlorine atom requiring considerably more 
energetic experimental conditions. This example, however, does not 
serve to prove the authors’ contention that the second chlorine atom is 
bound differently from the one which has been eliminated. It is quite 
conceivable that the two chlorine atoms originally are similarly bound, 
and similarly activated by the nitro-gronps ; however, directly one has 
been replaced by the amino-group, the latter, in consequence of its 
basic character, so influences the nitro-groups as to diminish their 
activating power on the remaining chlorine atom, which, therefore, 
becomes non-labile or far less labile. However, if the one chlorine 
atom is replaced by a neutral or faintly acidic radicle, such as 
*CH(CO,Et), or COMe*CH(CO,Et):, 
the latter cannot exert any influence on the nitro-groups, which there- 
fore should still activate the second chlorine atom. This is found not 
to be the case ; only one chlorine atom is eliminated from 4 : 6-dichloro- 
1 : 3-dinitrobenzene when it reacts with ethyl sodiomalonate or sodio- 
acetoacetate under conditions in which the halogen is smoothly 
eliminated from 4-chloro-1: 3-dinitrobenzene. Therefore, the. second 
chlorine atom in 4: 6-dichloro-1 : 3-dinitrobenzene is stable ab initio 
and does not acquire its stability after the first chlorine atom has been 
replaced by a basic, neutral, or faintly acid radicle. 4 : 6-Dichloro- 
1 : 3-dinitrobenzene (1 mol.) and ethyl sodiomalonate (2 mols.) react in 
boiling ether to form a‘ter four hours the dark red sodium derivative 
of ethyl 5-chloro-2 : 4-dinitrophenylmalonate, 
C,H,Cl(NO,),*CH(CO,Et),, 
colourless needles, m. p. 59—60°, or leaflets, m. p. 63—64°. A similar 
reaction with ethyl sodioacetoacetate results in the formation of ethyl 
5-chloro-2 : 4-dinitrophenylacetoacetate, COMe*CH(CO,Et)-C,H,Cl(NO,),, 
m. p. 115—116°, stout, yellow crystals. 

The chlorine in the preceding two compounds reacts with amines 
almost as readily as does the halogen in 4-chloro-1 ; 3-dinitrobenzene ; 
also under suitable conditions it can be replaced by a second 
‘CH(CO,Et), or COMe-CH(CO,Et): group. The authors explain 
these results by assuming that the two substances change from a 
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form (a) containing feebly re- 


(a) (6) active chlorine to a form (6) con- 

me O- NO taining powerfully reactive 

\ OX chlorine. Thus in boiling alcohol 

x taini di tate, ethyl 

4 e 0, i |_No:0— 5-chloro-? : ‘daliceghongianie 

e: 4 ate reacts with aniline to form 

rs a ethyl 2: 4-dinitro-5-anilinophenyl- 
malonate, 

[X =-CH(CO,Et), or NHPh-O,H,(NO,),"CH(CO,Et),, 


COMe-CH(CO,Et)*] m. p. 118°, yellow leaflets, and 
with p-anisidine to form ethyl 
2 : 4-dinitro-5-p-anisidinophenylmalonate, m. p. 132°, orange-red needles, 
whilst ethy! 5-chloro-2 : 4-dinitrophenylacetoacetate (or ethyl 5-chloro- 
2 : 4-dinitrophenylacetate) and aniline yield ethyl 2 : 4-dinitro-5-anilino- 
phenylacetate, NHPh-C,H,(NO,),"CH,°CO,Et, m. p. 75—76°, yellow 
leaflets. Ethyl 5-chloro-2 :4-dinitrophenylacetoacetate and ethereal 
ammonia yield ethyl 5-chloro-2 : 4-dinitrophenylacetate, m. p. 81°, yellow 
needles ; the corresponding acid, C,H,0,;N,Cl, obtained by the hydro- 
lysis of ethyl 5-chloro-2 : 4-dinitrophenylmalonate by warm, slightly 
diluted sulphuric acid, has m. p. 161—162°, and forms a methyl ester, 
m. p. 66°. 

Piperidine reacts with ethyl 5-chloro-2 : 4-dinitrophenylacetoacetate 
or 5-chloro-2 : 4-dinitrophenylacetate in boiling alcohol to form ethyl 
2 : 4-dinitro-5-piperidinophenylacetate, C;NH,)°C,H,(NO,),"CH,°CO,Et. 
m. p. 100—101°, yellow needles. 

5 - Chloro - 2 : 4-dinitrophenylpiperidine, U;NH,,*C,H,Cl(NO,),, m. p. 
117—118°, orange-red prisms, prepared from 4 : 6-dichloro-1 : 3-dinitro- 
benzene, piperidine hydrochloride, and sodium acetate in boiling alcohol 
does not react with ethyl sodiomalonate or sodioacetoacetate. 

Ethyl 5-chloro-2 : 4-dinitrophenylacetoacetate and phenylhydrazine 
react in boiling alcohol containing sodium acetate to form ethyl 
6-nttro-2-phenyl-2 : 1 : 3-benztriazole-5-acetate, 


NPh<)>C,H,(NO,)*CH,*CO,Et, 


m. p. 119°, brown needies. 

By the addition of water, without cooling, to a suspension of ethyl 
5-chloro-2 : 4-dinitrophenylacetoacetate in concentrated sulphuric acid, 
an almost quantitative yield of 5-chloro-2 : 4-dinitrophenylacetone, 

C,H,Cl(NO,),*CH,*COMe, 

. p. 97—98°, is obtained. The ketone reacts with phenylhydrazine 
in lukewarm alcohol to form the phenylhydrazone, C,,H,,0,N,Cl, 
m. p. 148—149°, red needles, and in boiling alcohol to form 6-nitro- 
2-phenyl-5-acetonyl-2 : 1 : 3-benztriazolephenylhydrazone, 

N Ph<l>C,H,(NO,)-CH,-CMe:N *NHPh, 
m. p. 184—185° (decomp.), yellow needles. 
The replacement of both halogen atoms in 4 : 6-dichloro-] : 3-di- 


nitrobenzene by the groups *CH(CO,Et), or COMe-CH(CO,Et): is 
effected under the following conditions. The dichlorodinitrobenzene 
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(1 mol.) and ethyl sodiomalonate (4 mols.), after reacting in boiling 
ether for 100 hours, yield about 80% of the theoretical amount of 
ethyl 4:6-dinitrobenzene-1 :3-dimalonate, C,H,(NO,).{CH(CO,Et),],, 
m. p. 57—58°, colourless needles, 4: 6-Dichloro-1 : 3-dinitrobenzene 
and ethyl sodioacetoacetate (4 mols.) react in boiling ether to form 
after 240 hours a 35% yield of ethyl 4 : 6-dinitrobsnzene-l : 3-diaceto- 
acetate, C,H,(NO,),[CH(COMe)-CO,Et],, m. p. 106—107°, pale yellow 
crystals. Ethyl 4 : 6-dinitrobenzene-3-acetoacetate-1-malonate, 
CH(CO,Et),°C,H,(NO,).°CH(COMe)-CO, Et, 

m. p. 76°, pale yellow prisms, is obtained in about 75% yield by 
boiling ethyl 5-chloro-2 : 4-dinitrophenylmalonate and ethyl sodio- 
acetoacetate or ethyl 5-chloro-2 : 4-dinitrophenylacetoacetate and ethyl 
sodiomalonate in ether for seventy-two hours. 

By hydrolysis with boiling acetic and sulphuric acids, ethyl 
4: 6-dinitrobenzene-1 : 3-dimalonate is converted into 4 : 6-dinitro- 
benzene-1 : 3-diacetic acid, C,H,(NO,),(CH,°CO,H),, m. p. 185—186° 
(decomp.), brownish-yellow needles. The acid forms a methyl ester, 
C,,H,,0,N,, m. p. 95—96°, and ethyl ester, m. p. 82—83°. The latter 
reacts with salicylaldehyde and a few drops of piperidine on the water- 
bath to form 4 : 6-dinitro-1 : 3-di-a-coumarinobenzene, 


CH:C-C,H,(NO,),"C:CH 
oH, ss ipsa 4 CH, 


m. p. 267°, yellow needles, with isoamyl nitrite and alcoholic sodium 
ethoxide at the ordinary temperature to form ethyl benz-1 : 6,3 : 4-di- 
isooxazole-3' : 3”-dicarboxylate, 
N-0-0:CH-C-0-N 
CO,Et-C-—-C:CH-C-—-C-CO, Et’ 

m. p. 151°, colourless leaflets (the corresponding methyl ester, 
C,,H,O,N,, has m. p. 229—230°), and in alcoholic solution at 0° 
with a concentrated aqueous solution of benzenediazonium chloride 
and sodium acetate to form ethyl 4 :6-dinitrobenzene-1 : 3-digly- 
oxylatediphenylhydrazone, OC,H,(NO,),[C(CO,Et):N-NHPh],, m._p. 
201°, orange leaflets. Ethyl 4 : 6-dinmitrobenzene-1 : 3-diaceto- 
acetate is converted into ethyl 4:6-dinitrobenzene-1 :3-diacetate by 
cold ethereal ammonia, and yields 4: 6-dinttro-1 : 3-diacetonylbenzene, 
C,,H,,0,N., m. p. 122—123°, yellowish-white needles (diphenyl- 
hydrazone, m. p. 174—175° [decomp.], brownish-red needles), by 
treatment with sulphuric acid. 

Ethy) 4 : 6-dinitrobenzene-3-acetoacetate-l-malonate is converted by 
slightly diluted sulphuric acid on the water-bath into 4 : 6-dinitro- 
3-acetonylphenylacetic acid, COMe-CH,°C,H,(NO,),"CH,°CO,H, m. p. 
174—175° [decomp. |, colourless leaflets, the ethyl ester, m. p. 109—110°, 
of which forms a phenylhydrazone, C,,H,,O,N, m. p. 141—142°, red 
needles. C. 8. 


Dinitrotolane and Some Tolane Derivatives. H. Remuarpr 
(Ber., 1913, 46, 3598—3601).—4:4'-Dinitrotolane, m. p. 207°, is obtain- 
able in 90—95% yield by the action of alcoholic potassium hydroxide 
on diyitrostilbene dibromide in suspension in boiling alcohol; the 
nal is purified by recrystallisation from acetic acid. It combines 
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with bromine vapour, giving the a-dibromide, pale yellow leaflets and 
tablets, m. p. 235—236°; the @-dibromide, yellow needles (or prisms 
with 1C,H, from toluene solution), m. p. 181—182°, is formed in 
the action of alcoholic potassium hydroxide on p-nitrobenzylidene 
bromide. 

The reduction of dinitrotolane and the dibromides is best effected in 
alcoholic suspension by zinc and hydrochloric acid in the cold. The 
4:4'-diaminotolane, which is accompanied by diaminostilbene, forms 
straw-yellow needles or prisms, m. p. 236°, which are sparingly soluble 
in water ; the sulphate is also sparingly soluble. When warmed with 
dilute acids, for example, hydrochloric acid, diaminotolane assumes the 
elements of water with formation of 4 : 4’-diaminodeoxybenzoin, 

NH,°C,H,°CO-CH,°C,H,-NH,, 
pale yellow needles, m. p. 145°; the sulphate is sparingly soluble 
in water. Unlike diaminotolane, which reacts with two molecules of 
nitrous acid, the diaminodeoxybenzoin on diazotisation first forms a 
tetrazo-compound, and then passes further into the oximino-compound, 
N,Cl-C,H,*CO-C(:NOH)-C,H,N,Cl. D. ¥. TF. 


Nitrotolanes. PP. Preirrer and E. Kramer (Ber., 1913, 46, 
3655—3662. Compare. preceding abstract).—In a previous paper 
(A., 1912, i, 618) it has been shown that the dichlorides of stilbene 
and 2:4-dinitrostilbene differ from the corresponding dibromides in 
their behaviour towards pyridine, the dichlorides losing hydrogen 
chloride in the normal manner, whilst the dibromides lose bromine 
with the formation of the original stilbenes. A similar difference is 
exhibited by the dichloride and dibromide of 4: 4’-dinitrostilbene, 
the former giving rise to a-chloro-4 : 4’-dinitrostilbene, whilst the latter 
is couverted into 4 : 4’-dinitrostilbene. 

4:4'-Dinitrostilbene dichloride, C,H,Cl,(C,H,*NO,),, prepared by 
saturating a suspension of 4:4’-dinitrostilbene in chloroform with 
chlorine and exposivg the mixture to sunlight for five days, crystallises 
in small, compact, light yellow, transparent crystals, m. p. 302°. On 
treatment with pyridine at 100° it yields a-chloro-4 : 4'-dinitrostilbene, 
NO,°C,H,°CCI:CH-C,H,°NO,, which forms lustrous, golden-yellow 
leaflets, m. p. 144°, and is converted by soda-lime at 170—180° into 
4: 4'-dinitrotolane, C,(C,H,°NO,),. This crystallises in lustrous, flat, 
light yellow needles, m. p. 211°, combines with bromine in ethereal 
solution to form a dibromide (small, lustrous, yellow, prismatic 
crystals, m. p. 244°), and has also been prepared by heating 
4: 4’-dinitrostilbene dichloride with alcoholic potassium hydroxide. 

The substance obtained by Elbs aud Bauer (A., 1887, 151) and 
Ruggli (this vol., i, 1106) by heating 4: 4’-dinitrostilbene dibromide 
with soda-lime and pyridine respectively, and considered by them to be 
4: 4’-dinitrotolane, is shown by the authors to consist of 4 : 4’-dinitro- 
stilbene. 

2: 4-Dinitrotolane, CPhiC-C,H,(NO,),, prepared by heating a-bromo- 
2: 4-dinitrostilbene with aqueous alcoholic sodium carbonate, crystallises 
from glacial acetic acid in yellow, prismatic needles, m. p. 112—112°5°. 
It slowly acquires an orange to red colour on exposure to light,@orms 
a dibromide, crystallising in almost colourless, transparent, prismatic 
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needles, m. p. 141 —142°, and develops a deep bluish-violet coloration 
with strong sulphuric acid. When exposed to light in pyridine 
solution, it is converted into 6-nitro-2-phenylisatogen (A., 1912, 
i, 618). FP. B. 
Methylnaphthalenes. Rvupotr Lesser (Annalen, 1913, 402, 
1—51).—[With AtapAr Graser.]|—Contrary to the statement of 
Scherler (A., 1892, 493), 1-methylnaphthalene in glacial acetic acid 
yields by treatment at -5° with 99°8% nitric acid, 4-nitro-1-methyl- 
naphthalene, m. p. 71—72°, b. p. 176°/12 mm., pale yellow needles, and 
a mixture of liquid products which cannot be satisfactorily separated. 
4-Nitro-l1-methyloaphthalene, the constitution of which is determined 
by the formation of 4-nitro-a-naphthoic acid by oxidation with 8% nitric 
acid at 135—140°, is converted by further nitration into a trinitro-1- 
methylnaphthalene, C,,H,O,N,;, m. p. 180—181°, straw-yellow needles. 
By reduction with stannous chloride and hydrochloric acid, 4-nitro- 
l-methylnaphthalene yields 4-methyl-a-naphthylamine, m. p. 51—52°, 
colourless needles (hydrochlorids, m. p. 233—-234°; sulphate, colourless 
leaflets ; acetyl derivative, m. p. 166—167°; benzoyl derivative, m. p. 
238—239°). The base condenses normilly with 1-chloro-2 : 4-dinitro- 
benzene and with picryl chloride in alcohol in the presence of sodium 
acetate to form op-dinitrophanyl-4-methyl-a-naphthylamine, 
C,H,(NO,),*NH°C,,H,Me, 
m. p. 176—177°, yellow needles, and 2: 4 : 6-trinitropheny!-4-methyl- 
a-naphthylamine, m. p. 237—238°, scarlet-rel prisms, respectively ; it 
also condenses with phthalic anhydride at about 150° to form phthal- 


4-methyl-a-naphthylimide, OH,<Go>N-CyyHyMe, m. p. 233—234°, 


flattened, colourless needles. 

By diazotisation and the usual treatment, 4-methyl-a-naphthylamine 
gives about 20% yield of 4-msthy/-a-naphthol, m. p. 84—85°, colourless 
ueedles (benzoyl derivative, m. p. 81—82°, large prisms), which forms 
ared dye by coupling with alkaline diazobenzenesulphonate. 

2-p-Su/phobenzeneazo-4-methyl-a-naphthylaming, 

NH,°C,,H,Me-N,°C,H,°SO,H, 
dark violet, metallic leaflets (sodium salt, C,,H,,O,N,SNa, needles), 
prepared by the addition of sodium diazobenzenesulphonate to a cold 
solution of 4-methyl-a-naphthylamine in dilute sulphuric acid, yields 
by reduction with stannous chloride and hydrochloric acid, 4-methyl- 
1 : 2-naphthylenediamine, m. p. 91—92°, colourless needles (diacetyl 
derivative, m. p. 291°, colourless prisms), a by-product, or under some 
conditions the main product, being a sparingly soluble substance, 
C,,H,,N., m. p. 305—306°, golden-yellow needles, which is probably 


N 
the dimethyldinaphthazine, CyH;MeL>CyHsMe. The methyl- 
naphthylenediamine condenses with phenanthraquinone in glacial 
N 
acetic acid to form the azine, C,H; Me >i Hs. m. p. 341 —342°, 


yellow needles, which sublimes at about 330° and develops a blue 
coloration with concentrated sulphuric acid ; the diamine does not pro- 
duce a coloration with this reagent. 
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[With Giza Aczit.|—By treatment in cold glacial acetic acid with 
99°8% nitric acid, 2-methylnaphthalene (picramide, m. p. 145°, yellow 
needles) yields, after being finally heated at 80°, Schulze’s 1-nitro- 
2-methylnaphthalene, m. p. 81°, b. p. 185—186°/18 mm. (A., 1884, 
1183). The constitution of the substance has been proved indirectly, 
not by oxidation. It reacts directly with bromine to form bromo- 
1-nitro-2-methylnaphthalene, C,,H,O,NBr, m. p. 94°, and is reduced by 
stannous chloride and hydrochloric acid to 4-chloro-2-methyl-a-naphthyl- 
amine, C,,H,)»NCI, m. p. 65°, colourless needles (hydrochloride and 
sulphate, both colourless needles ; acetyl derivative, m. p. 206°; benzoyl 
derivative, m. p. 236—237°), the introduction of the chlorine being 
evidence, according to Pinnow (A., 1901, i, 485), that the amine con- 
tains an alkyl group in the ortho-position to the amino-group. The 
chlorinated base condenses with phthalic anhydride at about 200° 
to form phthal-4-chloro-2-methyl-a-naphthylimide, 

Op, <G>N*CypH MeO, 
m. p. 171°, colourless needles, but reacts additively with 1-chloro-2 : 4- 
dini:obenzene and with picryl chloride to form the substances, 
C,)H,MeCl-N H,,C,H,Cl(NO,),, 
m. }. 78°, red needles, and C,,H,MeCi-NH,,C,H,(NO,),Cl, m. p. 119°, 
brownish-red needles, respectively. 

By reduction with iron and 50% acetic acid, 1-nitro-2-methy]- 
naphthalene yields 2-methyl-a-naphthylamine, m. p. 32°, colourless 
needles (hydrochloride, decomp. 230°, sulphate, colourless needles, 
acetyi derivative, m. p. 188°, benzoyl derivative, m. p. 180°), which 
condenses with phthalic anhydride to form phthal-2-methyl-a-naphthyl- 


imide, OH <oO>N ‘C,,H,Me, m. p. 233—234°, colourless needles, 


and reacts additively with 1l-chloro-2:4-dinitrobenzene and picryl 
chloride to form the substances, C,)H,Me*NH,,C,H,Cl(NO,),, m. p. 
93—94°, red needles, and C,,H,Me-NH,,C,H,C\(NO,),, m.  p. 
129—130°, brownish-red needles respectively. ‘The chlorinated base 
does not react with diazobenzenesulphonic acid, whilst 2-methyl- 
a-naphthylamine yields 4-p-sulphobenzeneazo-2-methyl-a-naphthylamine, 
S0,H°C,H,°N,°C,,H;Me-NH,, green, crystalline mass with a red 
streak, various metallic salts of which are mentioned. By diazotisa- 
tion and treatment with cold alkaline B-naphthol, 2-methy]-a-naphthyl- 
amine is converted into 2-methylnaphthalene-1-azo-B-naphthol, 
C,,H,Me’N,°C,,H,°OH, 

m. p. 162—163°, brownish-red crystals with greenish-gold reflex. 

By the decomposition of its diazotised solution in an atmosphere of 
carbon dioxide, 2-methyl-a-naphthylamine is converted into 2-methyl- 
a-naphthol, m, p. 61°, colourless needles, which rapidly reddens in air, 
and in neutral solution reacts with diazotised p-nitroaniline to form 
4-p-nitrobenzeneazo-2-methyl-a-naphthol, m. p. 267—268°, microscopic, 
brick-red needles. 4 : 4’-Dihydroxy-3 : 3'-dimethyl-1 : 1'-dinaphthyl, 
OH:C,,H,Me’C,,H,;Me-OH, m. p. 235° (decomp.), obtained as a 
by-product in the preparation of 2-methyl-a-naphthol, forms a diacetyl 
derivative, C,,H,.O,, m. p. 235—236°, colourless plates, and readily 
oxidises, as also does 2-methyl-a-naphthol, to 2: 2’-dimethyl-1 : 1’-dt- 
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naphthone, O:C,,H;Me-C,,H,Me.O, decomp, about 250°, metallic 
needles with green reflex and carmine-red streak. 

Since 2-methy!-a-naphthylamine and 4-chloro-2-methyl-a-naphthyl- 
amine react abnormally with 1-chloro-2 : 4-dinitrobenzeue and picryl 
chloride in forming additive compounds, the behaviour of the xylidines 
with each of these reagents has been examined. o0-3-Xylidine forms 
additive compounds, C,H,Me,*NH,,C,H,Cl(NO,),, m. p. 25°, orange- 
red needles, and C;H,Me,*NH,,C,;H,Cl(NU,),, m. p. 68°, red needles 
(the latter is extremely unstable and readily changes to the yellow 
substitution compound, m. p. 212°) ; the other xylidines react normally 
and yield 2 : 4-dinitro-3' : 4'-dimethy/diphenylamine, m. p. 141°, orange- 
yellow needles ; 2 : 4-dinitro-2' : : 4'-dimethyldiphenylamine, m. p. 156°, 
yellow needles, and 2: 4-dinitro-2' : 5'-dimethyldiphenylamine, m. p. 
150°, orange-red needles. C. 8. 


Synthetic Formation of Pyrene. Martin Freunp and Karu 
FietscHer (Annalen, 1913, 402, 77—81).—The di-anhydride of 
naphthalene-1 : 4 : 5: 8-tetracarboxylic acid, which is obtained with 
comparative ease from diethyl-3 : 4-acenaphthindandione (this vol., i, 49), 
reacts with ethy] malonate and zinc chloride at 170° to form a 
blackish-brown substance, probably 


. H 
CH< o> CHC P CE 


which yields pyrene (m. p. 134°; picrate, m. p. 217—218°; m. p. of 
mixed picrates, 217—218°) by distillation with zinc dust. C. 8. 


Preparation of Aromatic Amines from the Corresponding 
Nitro-compounds. Bapiscne Anitin- & Sopa-Fasrik (D R.-P. 
263396).—Aniline or other aromatic amines can be readily prepared 
by passing the vapour of the corresponding nitro-compound, mixed 
with excess of hydrogen, over pumice heated at 230—250° which has 
been previously impregnated with either finely divided silver, or gold, 
a mixture of silver and gold, silver and copper, or silver and nickel ; 
the pumice can also be replaced by asbestos or glass, FF. M. G. M. 


Nitration of p-Iodoacetanilide. P. Brenans (Compt. rend., 1913, 
157, 1155—1158).—Michael and Norton (compare A., 1878, 406) 
succeeded in nitrating and saponifying in one operation p-iodoacet- 
anilide, obtaining an iodonitroaniline, m. p. 122°, the constitution of 
which the author cleared up by preparing it from o-nitroaniline by the 
action of iodine chloride (compare A., 1902, i, 673). The author has 
tried to repeat Michael and Norton’s work, but has not been successful. 

Nitric acid (D 1°42), acting on p-iodoacetanilide in acetic acid 
solution at 80° for two hours, then cooling, and pouring the mixture 
on to ice, yields, on suitable purification, a compound, m. p. 63°, which 
is shown to be p-iodoaniline. Using nitric acid (D 1:50) at 50° for 
two hours, and after twenty-four hours, further heating at 60—70° for 
four hours, the author has obtained four compounds, separable by their 
ease of precipitation with ice and varying solubility in organic 
solvents. 


d 2 
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A compound, m. p. 214°, which by saponification is shown to be 
p-nitroacetanilide. A compound, m. p. 171°, which is 2 : 4-di-iodo- 
acetanilide, since on saponification it yields 2 : 4-di-iodoaniline (compare 
A., 1904, i, 661). A compound, m. p. 112°, which is 4-todo-2-nitro- 
acet nilide, and on saponification yields Michael and Norton’s iodo- 
nitroaniline. A compound, m. p. 167°, the yield of which was too 
small to allow of orientation. W. G. 


2:3:4:6-Tetranitrophenyl-methylnitroamine and _ -ethyl- 
nitramene. P. van Rompurcu and J. H. Scuepers (Proc. KX. Akad. 
Wetensch. Amsterdam, 1913, 16, 369—376). An improved method of 
preparing 2:3:4:6-tetranitrophenylmethylnitroamine (compare van 
Romburgh, A., 1889, 972—1154) is described and many of its deriv- 
atives have been investigated. 

A mixture of sulphuric acid and nitric acid (D 1°51) is added drop 
by drop to a solution of dimethylaniline in concentrated sulphuric acid 
cooled at —2°. After remaining for half an hour in a mixture of ice 
and salt, a further quantity of nitric acid (D 1°51) is added; the 
mixture is then cooled for a day and subsequently allowed to remain 
during some days at the ordinary temperature. In these circum- 
stances, 2:3: 4:6-tetranitrophenylmethylnitroamine separates, whilst 
2:4: 6-trinitrophenylmetbylnitroamine remains in the mother liquor. 
The former, after purification by solution in a warm mixture of nitric 
and sulphuric acids and precipitation by addition of excess of the 
latter, has m. p. 146—147°, whilst the latter melts at 127°. 

Cold methyl alcohol decomposes 2:3: 4: 6-tetranitrophenylmethy]l- 
nitroamine with formation of the previously-described trinitromethy]- 
nitroaminopheny]methyl ether (loc. cit.) and methyl nitrite. Nitro- 
methane does not appear to be formed. Ethyl alcohol reacts 
analogously, giving the ethyl ether and ethyl nitrite, but not nitro- 
ethane. 

Dry propyl alcohol yields the propyl ether, m. p. 118°, and propyl 
nitrite, b. p. 57. 

isoButyl alcohol, when heated with the nitroamine, gives the isobutyl 
ether, m. p. 95°, and isobutyl nitrite, b. p. 65°. 

isoAmyl alcohol forms isoamyl nitrite and the amyl ether, m. p. 
83°. In this case, larger quantities of trinitromethylnitroamino- 
phenol appear to be formed than with the other alcohols, where it 
always occurs in small quantities. 

Allyl alcoho] gives allyl nitrite, but no weighable quantity of ether. 
Only free phenol is formed. Benzyl alcohol reacts violently, yielding 
products containing benzaldehyde and the phenol. . The latter is also 
obtained when isopropyl alcohol or sec.-butyl alcohol is employed 
together with the nitrites of these alcohols. With ¢ert.-amyl alcohol, 
the main product is the phenol. In addition to some nitrite, amylene 
is also produced. In all the above reactions, the ‘NO, group of the 
nitroamine is replaced in the position 3, either by the group *OAlk 
or by the group *OH. 

The action of ammonia and amines on 2:3: 4: 6-tetranitrophenyl- 
methylnitroamine has also been investigated. 
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Gaseous ammonia produces incandescence; aqueous ammonia 
(D 0:890—0:903), when acting for a short time at a slightly elevated 
temperature, gives 2:4: 6-trinitro-3-aminophenylmethylnitroamine, 
m. p. 181°5°; prolonged action of nearly saturated aqueous ammonia 
leads to the formation of 2 : 4 : 6-trinitro-m-phenylenediamine. 

Ethylamine behaves similarly to methylamine (doc. cit.). The 16% 
solution gives, after half-an-hour, a good yield of 2:4 :6-trinitro-3- 
ethylaminophenylmethylnitroamine, m. p. 131°5°, whilst more prolonged 
action of a 33% solution gives 2:4: 6-trinitrophenylenediethyldiamine 
(compare Blanksma, A., 1903, i, 158). In a similar manner, 
2:4: 6-trinitro-3-dimethylaminophenylmethylnitroamine, m. p. 177°, 
and 2:4: 6-trinitro-m-phenylenetetramethyldiamine, m. p. 141°, are 
obtained with dimethylamine. The mobile nitro-group does not appear 
to be replaced by diisopropylamine, the product of the reaction being 
the diisopropyl salt of 2:4: 6-trinitromethylnitroaminophenol, m. p. 
147°5° 

Aniline yields a dark red substance, m. p. 114°, which proves to be a 
compound of aniline with the yellow 2:4: 6-trinitro-3-anilinophenyl- 
methylnitroamine, m. p. 183°. p-Toluidine causes the formation of an 
analogous red toluidino-compound, m. p. 141°. 

The behaviour of piperidine is analogous with that of diisopropyl- 
amine, the pyridine sa/¢ of the phenol, m. p. 172°, being formed. An 
evolution of gas could not be observed, but an odour resembling that 
of nitrosopiperidine was noticed. 

Pyridine appears to yield the pyridine salt of 2: 4: 6-trinitromethy|- 
nitroaminophenol, m. p. 145°. In this case a mixture of nitrogen and 
nitric oxide is evolved. The course of reaction has not yet been 
elucidated. The reaction of quinoline is similar, but the corresponding 
salt of the phenol does not show a sharp m. p. (173—190°). 

2 :4:6-Trinitromethylnitroaminophenol is shown to be a powerful 
acid by measurement of the velocity with which it causes the decom- 
position of ethyl diazoacetate. Salts of it, with ammonia (m. p. 108°), 
with ethylamine (m. p. 179°), and dimethylamine (m. p. 183°), have 
been prepared. 

The method described above could not be applied to the preparation 
of 2:3:4:6-tetranitrophenylethylnitroamine, since, in this case, the 
separation by means of sulphuric acid was a failure. It could, how- 
ever, be obtained by dissolving 3:4-dinitrodiethylaniline in nitric 
acid (D 1°49), adding sulphuric acid (D 1°84), heating for a moment to 
70°, cooling rapidly, adding more sulphuric acid, and pouring the 
mixture into ice-water. The yield is not very favourable. Better 
results are obtained by treating 3: 4-dinitrodiethylaniline with nitric 
acid (VD 1°33) and sodium nitrite, and dissolving the product formed in 
nitric acid (D 1°49) with addition of sulphuric acid. 

2:3:4:6-Tetranitrophenylethylnitroamine, almost colourless crystals, 
m. p. 96°, evolves ethylamine when heated with bases. Alcohols 
readily react with it, particularly on heating, with formation of nitrous 
esters. When heated at 50—60° with ethylamine, it yields 2:4:6-ti- 
nitro-m-phenylenediethyldiamine, m. p. 142°. Boiling water trans- 
forms it into 2 : 4: 6-trinitroethylnitroaminophenol, m. p. 105° (compare 
Blanksma, Rec. trav. chim., 1902, 21, 260). The replacement of tue 
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alky Initroamino-group of this and of the corresponding methyl compound 
by the ethylamino-group has not been effected. H. W. 


Preparation of Condensation Products from Phenolsulphonic 
Acids. Bapiscne Aniuin- & Sopa-Fasrik (D.R.-P. 266124. Com- 
pare A., 1913, i, 1059).—The compounds described in the chief patent 
(Joc. cit.) can be obtained by condensing phenolsulphonic acids under 
the ordinary pressure in the presence of condensing agents, and 
choosing the quantity of the latter, conditions of temperature, and time 
so that no solid products are produced. The substances obtained are 
syrupy, and possess tanning properties. J.C. C. 


Separation of m- and p-Cresol. Henri Terrisse and Epovarp 
Dessoutavy (D.R.-P. 267210).—The process depends on the fact that 
only calcium m-cresoxide is decomposed by steam at 105—110°. The 
technical mixture of m- and p-cresols is dissolved in sodium hydroxide, 
then precipitated with calcium chloride, and finally superheated steam 
is admitted, when m-cresol distils over. J.C. W. 


Catalytic Reactions at High Temperatures and Pressures. 
Hydrogenisation of Phenols with Unsaturated Side-chains. 
XXXVI. Vu. Ipatiev (Ber., 1913, 46, 3589—3593; J. Russ. Phys. 
Chem. Soc., 1913, 45, 1829—1834).—The author has already shown 
(A., 1911, i, 137) that with copper oxide as catalyst, hydrogenisation of 
an ethylenic linking is possible, but that at a temperature of 270—300° 
the benzene nucleus remains unaffected. By applying reduced nickel as 
catalyst and using the author’s stirring apparatus, it is possible to 
reduce a side-chain and the benzene nucleus successively at approxi- 
mately 95° and 190° under a pressure up to 50 atwospheres, At the 
temperature and pressure required it is found that methoxy- or 
hydroxy-groups present tend to become removed. 

Anethole, OMe-C,H,*CH,*CH:CH,, when mixed with one-tenth its 
weight of reduced nickel in an atmosphere of hydrogen at 50 atmos- 
pheres and 95° with constant stirring, is completely reduced in four 
hours to dihydroanethole (p-anisylpropane), b. p. 212—214°/766 mm. 
D®° 0°9462, which by further hydrogenisation under similar conditions’ 
but at 200° for twenty hours, can be converted into cyclohexy]propane’ 
b. p. 160°/760 mm., D®° 0:8082. 

Eugenol (also isoeugenol) in a similar manner at 92° in two to 
three hours can be transformed into dihydroeugenol, b. p, 246°/ 
762 3 mm., D® 0:9209, which is further reducible at 195° in seven 
hours to a mixture of 3-methoxy-4-hydroxycyclohexylpropane and 
3-methoxycyclohexylpropane. Reduction of the methyl ether of 
eugenol (3: 4-dimethoxy-l-allylbenzene) produced the corresponding 
3 : 4-dimethoxyphenylpropane, b. p. 244—245°/763 mm., D®? 1:0105, 
which can be further reduced giving only methoxycyclohexylpropane, 
b. p. 200—210°/759 mm., D®° 09027. 

Proceedivg in a similar manner, it is possible to reduce safrole and 
isosafrole to dihydrosafrole (3 : 4-methylenedioxypheny!propane), b. p. 
228—230°/747 mm., D*° 1-0694, which can be further reduced, giving 
4(or 3-)methoxycyclohexylpropane, b. p. 208—209°/746'7 mm., D* 
"9096. D. F. T. 


ORGANIC CHEMISTRY. i. 39 


Preparation of 4-Nitrocatechol. J. D. Rrepe. (D.R.-P. 
264012).—4-Nitrocatechol carbonate, yellowish-brown rods, m. p. 104°, 
is obtained in 909% yield when catechol carbonate (7 parts) is slowly 
stirred into 32 parts of fuming nitric acid; when heated with water, 
it furnishes a quantitative yield of 4-nitrocatechol ; other acyl 


derivatives of catechol can be employed in this reaction. 
F. M. G, M. 


Dithiocatechol [o-Dithiolbenzene]. J. PottaK (Monatsh., 1913, 
34, 1673—1683. Compare A., 1910, i, 734).—0o-Dithiolbenzene, 
prepared by reducing benzene-o-disulphonic acid with tin and hydro- 
chloric acid, has b. p. 119—120°/17 mm., and solidifies to a white, 
crystalline mass, m. p. about 28°, having an intensely disagreeable 
odour. It is accompanied by a red tin compound, the constitution of 
which has not yet been determined. The dimethyl ether, diacetyl 
derivative, m. p. 86°5—88°'5°, and condensation product with chloro- 
acetic acid, C,H,(S*CH,°CO,H),, m. p. 209—211°, are described ; the 
di-2 : 4 : 6-trinitropheny! ether, C,H,[S°C,H,(NO,),],, prepared from the 
dithiol compound and 2 : 4 : 6-trinitrochlorobenzene in alcoholic solution, 
forms yellow crystals, m. p. 267°5—269°. 

On exposure to air in ammoniacal solution, or when oxidised by 
hydrogen peroxide in aqueous alcoholic solution, o-dithiolbenzene is 
converted into an amorphous substance, (C,;H,S,)., which begins to 
melt at about 104°, but is not completely fused at 140° The 
condensation product of m-dithiolbenzene with chloroacetic acid has 
m. p. 129—131°. F. B. 


Triphenylcarbinols. IV. Hvueo Kaurrmann and Max EcGner 
(Ber., 1913, 46, 3779—3788. Compare Kauffmann and Pannwitz, 
A., 1912, i, 351).—The ortho-position of the hydroxyl in o-hydroxy- 
triphenylcarbinols, although necessary for the formation of a xanthen, 
is not the only essential. Diphenyl 1-hydroxy-8-naphthylcarbinol, 
OH-CPh,°C,,H,°OH, for instance, loses water when heated, giving a 
substance with the empirical formula of a xanthen, but which is 
intensely red in colour. It is therefore regarded as a quinone, namely, 


o-naphthafuchsone, OPh,:0<CH-GH ° 
CO-C,H, 
trated sulphuric acid with the same green halochromism as_ the 
carbinol, and it is reconverted into the carbinol by boiling with 90% 
alcohol or by adding sodium hydroxide to the alcoholic solution and 
decomposing the sodium salt with acetic acid. 

On the other hand, o-hydroxyphenyldi-a-naphthylearbinol, 

OH-C(C,,H,).°C,H,°-OH, 

is very readily converted into the xanthen, even during recrystal. 
lisation, Similarly, although at a somewhat higher temperature, 
dipheny1-3-hydroxy-8-naphthylearbinol, OH*CPh,°C,,H,°OH, forms a 
xanthen without difficulty. The presence of the hydroxyl in the 
naphthelene nucleus is thus not the cause of the non-formation of 
xanthen. 

Similarly, 3 :5-dibromo-2-hydroxytriphenylearbinol, in which both 
the ortho-positions to the hydroxyl are occupied, forms a xanthen, thus 
eliminating the possibility of steric hindrance being the cause of the 


This dissolves in concen- 
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non-formation of xanthen ip the case of the diphenyl hydroxynapbthy I- 
earbinol. It is considered that the first phase in the formation of the 
xanthen is the formation of a quinone, and that the occurrence of the 
second phase depends on the stability of this quinone. 

Diphenyl 1-hydroxy-B-naphthylcarbinol forms colourless crystals, m. p. 
117°, and colours concentrated sulphuric acid green. Diphenyl- 
1-methoxy-B-naphthylcarbinol, prepared from it by means of methyl 
sulphate, is colourless, m. p. 127°. 

B-Naphthafuchsone, prepared by heating the carbinol at 150°, forms 
orange-red crystals, m. p. 139°. If the carbinol is heated only to 120°, 
a phosphorus-red compound, m. p. 143°, is obtained, which represents 
a molecular compound of the quinone and carbinol. 

o-Hydroxyphenyl-di-a-naphthylcarbinol is colourless, m. p. 140—141° 
(decomp.), and shows a dark blue halochromism with concentrated 
sulphuric acid. On crystallisation the m. p. rises, whilst on heating 
slightly, a-naphthylnaphthaxanthen, m. p. 171°, is obtained ; it gives on 
coloration with sulphuric acid. 

o-Anisyldi-a-naphthylearbinol has m. p. 233°, and gives a deep blue 
solution in concentrated sulphuric acid. 

Diphenyl-3-hydroxy-B-naphthylcarbinol is colourless, m. p. 181°, and 
gives a reddish-brown coloration with sulphuric acid. 

Phenyl-B-naphthaxanthen, obtained on heating it at 165°, forms 
colourless crystals, m. p. 171°. It slowly dissolves in concentrated 
sulphuric acid, giving a greenish-yellow coloration. 

3 : 5-Dibromo-2-hydroxytriphenylearbinol is colourless, m. p. 144°. 
The corresponding 2 : 4-dibromo-9-phenylaanthen, obtained by heating 
it at 190—200°, forms colourless crystals, m. p. 105—107°, which do 
not dissolve in concentrated sulphuric acid. 

3 : 5-Dibromo-2-methoxytriphenylcarbinol has m. p. 115°. 

Benzeneazo-o-hydroxytriphenylcarbinol separates in pale brown crys- 
tals, m. p. 149°, and gives an orange-red coloration with concentrated 
sulphuric acid. The corresponding methoxy-derivative forms orange-red 
crystals, m. p. 193°. 

Benzeneazophenylaanthen forms pale brown crystals, m. p. 171°. 
E. F. A. 


The Law of the Decentralisation of Chemical Functions. 
Hueco Kaurrmann (Ber., 1913, 46, 3801—3808).—It is characteristic 
for the coloured salts of triphenylcarbinol derivatives containing an 
auxochrome that the acid residue (acid-ion) even when univalent is 
attached both to the central carbon atom and to the auxochrome, so as 
to equalise the valency. Accordingly, chemical functions, such as basic 
properties, are not located at a particular position of the molecule, 
where they will be influenced by substitution at this position. The 
basic function is distributed over the whole molecule, and the decen- 
tralisation may increase it or make it apparent where it had been 
masked previously. 

The acid hydrogen goes to the position where the valency attraction 
for it is greatest. In stable salts the acid hydrogen is firmly fixed ; 
that is, the valencies which link it to the molecule are as little 
decentralised as is possible. 
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Acid radicles act on the nitrogen to which they are attached in the 
first place, not so as to make it less basic, but rather to diminish 
or to take away from it the property of combining with acid hydrogen. 
E. F. A. 


Derivatives of Hydroxyketoperinaphthindene. E. CaLpERARo 
(Gazzetta, 1913, 43, ii, 632—636).—In order to demonstrate the 
presence of a ketonic group in hydroxyperinaphthindone (compare 
Errera, A., 1911, i, 465), which does not react normally with the 
ordinary reagents for the ketonic group, the author has subjected it 
to the action of magnesium phenyl bromide in presence of a crystal of 
iodine. 

1-Hydroxy-3-ethoxy-1-phenylperinaphthindene (I.), thus obtained, 
forms a yellowish-brown, crystalline crust, m. p. 156—157°. 

1 : 3-Dihydroxy-1-phenylperinaphthindene, C,,H,,0,, obtained by 


x» — i ae — 
oe 1 ile 

P i Py I ae 

\ _7. COEt \_ 7 GOEt 


(L.) (II.) 
hydrolysing the above ethyl ether, forms yellowish-brown crystals, 
m. p. 253—254°. 

With phenylcarbimide the ethyl ether yields the compound (II.), 
which forms silky, yellow needles, m. p. 183—184°. 


ws The corresponding compound, C,,H,,0,NS, formed 
¢ ont-oH by sheugiiiinesthalia, Seems $s yellowish-brown, 
i a tabular crystals, m. p. 128—129°. 
( _ POBCOH 7:8 - Dihydroxy - 7 : 8 - diethyldihydroacenaphthene 
(IIL.) (1II.), prepared by the action of magnesium ethyl 
bromide onacenaphthenequinone, crystallises in colour- 
less needles, m. p. 197—198°. =. BF. 


The Isomeric m-Bromonitrocinnamic Acids. Siecmunp ReEIcu 
and Siegmunp Koester (#Ser., 1913, 46, 3727—3738).—Besides 
negative substituents and steric hindrance there appear to be other 
causes which affect the reactivity of an unsaturated linking, but which 
are little understood. This is an account of a preliminary investiga- 
tion of the behaviour of m-nitrophenylecinvamic acid and m-nitro- 
phenylpropiolic acid from the point of view of these additional 
influences. It is found that m-nitrocinnamic acid unites with bromine 
easily, and so falls between the ortho-isomeride, which unites with 
bromine with great difficulty, and the para-isomeride, which brominates 
exceedingly readily. m-Nitrophenylpropiolic acid resembles its ortho- 
and para-isomerides in combining with only two atoms of bromine 
(compare Heller and Tischner, A., 1910, i, 37). 

m-Nitrophenylcinnamic acid, when treated in suspension in acetic 
acid with bromine, gave af-dibromo-m-nitrophenylpropionic acid, 
needles, m. p. 172°; methyl ester, needles grouped in rosettes, m. p. 
88—89°. When heated with aqueous sodium carbonate solution for 
two hours at 105°, the acid undergoes partial conversion into w-bromo- 
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m-nttrostyrene, needles, m. p. 59°, the main product being the 
a-bromo-m-nitrocinnamic acid, m. p. 116° (see below). 

Treatment with a bimolecular proportion of potassium hydroxide 
in hot alcoholic solution for three hours eliminated the elements of 
hydrogen bromide from af-dibromo-m-nitrocinnamic acid with forma- 
tion of a mixture of a-bromo-m-nitroallocinnamiec acid, needles with 
1H,0, m. p. 82—83°, anhydrous, m. p. 116°, with a-bromo-m-nitro- 
cinnamic acid, needles, m. p. 217°. The latter acid, which was present 
in small proportion, could be separated by its sparing solubility in 
benzene ; it is very resistant to bromine and gives a pleasant smelling 
methyl ester, needles, m. p. 104°, which on subjection to the action of 
bromine vapour for four days, not only united with two atoms of 
bromine, but received a third as a substituent in the molecule. 

a-Bromo-m-nitroallocinnamic acid is attacked only by highly con- 
centrated alcoholic solutions of potassium hydroxide, and then the 
change is complex, pale yellow needles of a substance, m. p. 208°, 
being obtained. The al/o-acid undergoes transformation into its less 
fusible and less soluble isomeride when exposed in benzene solution to 
sunlight, or immediately on the addition of bromine to its chloroform 
solution. When exposed in the solid state to bromine vapour for four 
days, addition of two bromine atoms occurs. Its methyl ester, needles, 
m. p. 70°, is without odour. 

Treatment of sm-nitrophenylpropiolic acid in glacial acetic acid with 
concentrated hydrobromic acid gave rise to an isomeride of the two 
preceding acids, and the product is therefore in all probability 
B-bromo-m-nitrocinnamic acid, needles, m. p. 177—179° ; its configura- 
tion is probably analogous to that of the acid, m. p. 217°, which it 
resembles in easily losing hydrogen bromide under the influence of 
10% alcoholic potassium hydroxide with formation of m-nitrophenyl- 
propiolic acid, stellar groups of needles, m. p. 143°, which is soluble in 
hot water, the solution on cooling yielding a jelly of the undecom- 
posed acid. Exposed as a solid to bromine vapour for three days, the 
acid assumes a diatomic proportion of bromine. Like phenylpropiolic 
acid, and unlike its ortho- and para-isomerides, the acid melts without 
decomposition, and can also be boiled with water without loss of 
carbon dioxide. If heated with water for five hours at 150° in a 
sealed tube, however, it becomes converted into m-nitrophenylacetylene, 
a yellow, aromatic substance, m. p. 26°, b. p. 120°/11 mm., which 
explodes if heated under ordinary pressure ; silver derivative, greenish- 
yellow ; cuprous derivative, a reddish-brown, gelatinous precipitate. 
When cautiously mixed with sulphuric acid of 80% concentration and 
subsequently warmed, m-nitrophenylacetylene is hydrated to m-nitro- 
acetophenone, m. p. 81°. 

The action of bromine on m-nitrophenylpropiolic acid in chloroform 
solution in the dark produces an additive compound, which from its 
method of formation is probably cis-a8-dibromo-m-nitrocinnamic acid, 
granular crystals, m. p. 135—136°. If light is not excluded and the 
mixture is also warmed, the product is a mixture of the previous acid 
with trans-a{-dibromo-m-nitrocinnamic acid, needles, m. p. 162°. 

[S. Reicu.]—It is suggested that the mechanism of the rearrange- 
ment of geometrical isomerides under the influence of hemical 
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reagents involves the primary formation of additive compounds with 
the reagent. Thus in the action of bromine on a-bromo-m-nitro- 
cinnamic acid in solution, the bromine molecule attaches itself by 
means of residual affinity at one of the unsaturated atoms ; this causes 
an opening of the double bond, which allows free rotation of the 
molecule into the most favourable configuration; but this change 
effects a greater saturation between the ethylenic carbon atoms, 
and there is no longer sufficient residual valency to hold the bromine 
molecule which becomes free. D. F. T. 


Synthesis of Aromatic Amino-acids. J. Hovsen and R. 
Freunp (and, in part, Exicn Keviner] (Ber., 1913, 46, 3833—3839).— 
As previously shown (1904, i, 1014; 1909, i, 921 ; 1910, i, 34, 110) it 
is possible to apply the Kolbe synthesis of hydroxybenzoic acids from 
phenoxides and carbon dioxide to magnesium haloid compounds of 
arylamines. When heavier radicles than methyl or ethyl are 
attached to the nitrogen of the arylamine, the smoothuess of the 
reaction is greatly diminished. Thus from isoamylaniline only small 
quantities of p-isoamylaminobenzoic acid, C,H,,*NH*C,H,-CO,H, were 
obtained, crystallising in colourless needles, m. p. 124—125°. The 
acid was prepared in larger quantities by the action of tsoamyl bromide 
on p-aminobenzoic acid. It forms remarkable spongy salts with 
alkalis. 

p-Acetylisoamylaminobenzoic acid has m. p. 176—177°. 

The arylamine synthesis only succeeds with the magnesium iodide 
compounds. In the case of magnesium ethylaniline bromide alone 
has a small quantity of the carboxylated derivative, V-ethylanthr- 
avilic acid, been obtained. 

N-Carbomethoxy-N-ethylanthranilic acid, CO,Me*-NEt-C,H,°CO,H, 
prepared from ethyl anthranilic acid and methy! chlorocarbonate. It 
forms short, colourless crystals, m. p. 137°, and is converted on heating 

rn e N 
into N-ethylisatoic anhydride, we. This crystallises in 
slightly yellow plates, m. p. 123—124°, and sublimes in almost 
colourless, radiating crystals. 

N-Carbethoxy-N-ethylanthranilic acid has m. p. 66—67°. 

When the synthesis is applied to derivatives of o-amino-acids, only 
small quantities are obtained. Thus from V-methyl-o-toluidino- 
magnesium iodide and carbon dioxide under 28 atmospheres pressure 
at 200°, p-methylamino-m-toluic acid is obtained, m. p. 199° (com- 
pare Houben and Schottmiiller, A., 1909, i, 921). 4-Carbethoxy- 
methylamino m-toluic acid, CO,H:C,H,Me-N Me*CO,Et, forms colour- 
less platelets, m. p. 143—144°. 

In a second experiment, 2-methylamino-m-toluic acid (2), m. p. 149°, 
was obtained ; it is characterised by an intense cornflower-blue fluores- 
cence in alcoholic solution. The corresponding 2-ethylamino-w-toluic 
acid has m. p. 137°, and sublimes in needles. 

6-Methylamino-m-toluic acid has m. p. 128°, sublimes in slender 
needles, and exuibits the characteristic blue fluorescence. E. F. A. 


Some Derivatives of o-Chlorobenzaldehyde and Melilot 
Acid. Grete Lascu (Monatsh., 1913, 34 1653 —1664).—o-Chloro 
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cinnamic acid, prepared by heating o-chlorobenzaldehyde with acetic 
anhydride and potassium acetate, crystallises in lustrous needles, m. p. 
211° (compare Gabriel and Herzberg, A., 1883, 1123; Stoermer, A., 
1911, i, 297), and forms a sodium salt, potassium salt, and methyl ester, 
which has b. p. 278—279°, and crystallises in large, radiating plates, 
m. p. 10°5° ; the amide, obtained from the methyl ester or chloride by 
the action of ammonia, crystallises in long, lustrous needles, m. p. 
168°, and is converted by heating with thionyl chloride into o-chloro- 
cinnamonitrile, needles, m. p. 40°. 

o-Chloro-8-phenylpropionic acid, prepared by reducing the preceding 
acid with sodium amalgam, forms long, lustrous needles, m. p. 97° 
(compare Gabriel and Herzberg, Joc. cit.), yields a methyl ester, b. p. 
255°, and an amide, which crystallises in long needles, m. p. 119°, and 
is transformed by heating with thionyl chloride into o-ch/oro-B-phenyl- 
propionitrile. This has b. p. 267—268°, and is reduced by sodium and 
alcohol to 8-phenylpropylamine, the hydrochloride of which has m. p. 
216°. 

When heated with barium hydroxide anda little water at 200—220°, 
o-chloro-8-phenylpropionic acid yields an acid, probably 

CO,H-C H,°CH,°C,H,°C,H,-CH,-CH,°CO,H, 
crystallising in lustrous needles, m. p. 180—181°. 

On treatment with thionyl chloride it forms melilotic anhydride 
(o-hydroxy-8-phenylpropiolactone), b. p. 272°, m. p. 25°, which is 
converted by the action of bromine vapour at 170—200° and 
subsequent distillation into 7-bromocoumarin and bromomelilotic acid 
(compare Hochstetter, A., 1885, 390). The latter compound is also 

obtained by reducing 7-bromocoumarin with 
Br’ OH sodium amalgam in aqueous alcoholic solution, 
| CH -CH.-CO.H and therefore must have the annexed con- 

NZ 2% 8 8 satitution. 

The action of bromine vapour on bromo- 
melilotic anhydride at 170—200° gives rise to 7-bromocoumarin, the 


dibromo-compound, CH Br a a ast 


intermediate product. F. B. 


being probably formed as an 


New Synthesis of Coumarin. Hans Meyer, Ropert Beer, and 
Grete Lascu (Monatsh., 1913, 34, 1665—1672. Compare preceding 
abstract).— When bromine vapour is ager = melilotic anhydride 


(o-bydroxy-8-phenylpropiolactone), O<iko ‘CH, >CH,, heated at 


270—300°, two atoms of hydrogen are removed as hydrogen bromide, 
with the formation of coumarin; the removal of the hydrogen can 
also be effected by the action of chlorine, oxygen, or sulphur on the 
fused anhydride. Traces of coumarin are also produced by heating 
o-chlorocinnamic acid with aqueous barium hydroxide. o0-Chloro- 
cinnamic acid is best prepared by heating a mixture of o-chloro- 
benzylidene dichloride, acetic acid, and potassium acetate at 210—220° ; 
the electrolytic reduction to o-chloro-8-pheny! propionic acid is described. 
When heated with sodium hydroxide and water at 245—250°, the last- 
named acid is converted into melilotic acid, which on distillation 
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yields the anhydride, together with a small amount of o-ethylphenol ; 
the latter is removed by digesting the product with cold light 
petroleum. 

The replacement of the halogen in o-chloro-, o-bromo-, and o-iodo- 
benzoic acid by hydroxyl, by heating with aqueous barium hydroxide, 
has also been investigated. At 170° the iodo-acid is completely 
converted in eight hours into salicylic acid, whilst the chloro-acid 
remains unchanged ; in the case of the bromo-acid only partial conver- 
sion takes place under these conditions, 


Preparation of Derivatives of Salicylic Acid. RicHarp 
WotrrensTEI (D.R.-P. 267381).—B8BB-Trichloro-tert.-butyl salicylate, 
prepared by the interaction of acetonechloroform | @{-trichloro- 
tert.-butyl alcohol] and salicyl chloride, has m. p. 81—8z°; b. p. 170°. 

Tribromo-tert.-butyl salicylate has m. p. 90—91°. T'richloroisopropyl 
salicylate is an oily liquid. 

These compounds have analgesic properties, and can also be used 
internally. J.C. C, 


Preparation of Sulphonyl Chlorides of Phenol-o-carboxylic 
Acids and their Derivatives. FArBenraBRIKEN VoRM. FRIEDR. 
Bayer & Co. (D.R.-P. 264786).— When aromatic o-hydroxycarboxylic 
acids (or their esters) are treated with a large excess of chlorosulphonic 
acid below 100°, the chlorosulphonyl group enters the para-position to 
the hydroxy-radicle ; the following compounds are described. 

The chloride of 5 sulphosalicylic acid (annexed formula), colourless 

needles, m. p. 171—172°; the methyl e-ter has 
CO,H m. p. 82—83°; the chloride of 2-hydroxy-5-sulpho- 
HOS so G) stoluic acid has m. p. 179—180°; the chloride of 
pe ae 3-hydroxy-6-sulpho-4-teluie acid forms prisms, m. p. 
172—173°, whilst the chloride of 4-hydroxy-5-sulpho- 
3-toluic acid has m. p. 189—-190°. The chloride of 4-hydroxy-5-sulpho- 
isophthalic acid has m. p. 251° ; the chloride of 3-chloro-5-sulphosalicylic 
acid has m. p. 163—164°; the chloride of 5-chloro-3-sulphosalicylie acid 
has m. p. 206—207° ; the chloride of 4-sulpho-1-naphthol-2-carboaylic acid 
forms colourless crystals, m. p. 200°, and that of 1-sulpho-2-naph- 
thol-3-carboxylic acid consists of yellow needles, m. p. 219°. 
F. M. G. M. 


Preparation of Hexamethylenetetramine Sulphosalicylate. 
J. D. Riepet (D.R.-P. 266122, 266123. Compare A., 1912, i, 356) — 
The compound, 2C,H,,N,,C,H,O,S, is prepared by either treating an 
aqueous or alcoholic solution of the salt, C,H,,.N,,C,;H,O,S, with 
a further quantity of hexamethylenetetramine or by mixing 2 mols. 
of hexamethylenetetramine with 1 mol. of sulphosalicylic acid in 
absence of water ; the product has m. p. 180°. F. M. G. M. 


Unsaturated Compounds. X. Action of Free Hydroxyl- 
amine on Coumarin. THEopoR Posner and Rupo.r Hess (Ber., 
1913, 46, 3816—3833).—The products of the action of hydroxylamine 
on coumarin have been the subject of controversy between Posner 
(A., 1909, i, 583) and Francesconi and Cusmano (A., 1910, i, 38), It 
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is now shown that the presence or absence of traces of an excess 
of sodium hydroxide materially sffects the course of the reaction. 
The primary product is #-hydroxylaminohydro-o-coumaric acid 
hydroxambydrate, OH:-C,H,-CH(NH-OH)-CH,*C(NH-OH),°OH, 
which in presence of alkali passes over into #-bydroxylamino- 
hydrocoumarhydroxamic acid, 
OH-C,H,°CH(NH-OH)-CH,°C(OH):N-OH, 

and this in turn is converted into $-aminohydro-o-coumaric acid, 
OH-C,H,-CH(NH,)-CH,°CO,H. 

The 8-, 7-, and 6-methylcoumarins react less readily with hydroxyl- 
amine than does coumarin. In the cold, 7-methylcoumarin acted least 
readily, but on boiling it acted the most readily of the three. 

4-0- Hydroxyphenyldihydrouracil, 


NH-CO 
OH-0,H,-CH OSNH, 
oH CH<oy CO? 


obtained from B-aminohydrocoumaric acid on warming with potassium 
cyanate, is a colourless powder, decomp, 239—241°. 

8-Metbylcoumarin reacts with hydroxylamine in the cold, forming 
B-hydroxyliminobis-B-o-hydroxy-m-tolylpropionhydroxamic acid, 

N(OH)[CH(C,H,Me-OH )-CH,-C(OH):N-OH },, 
which could not be obtained pure ; it had decomp. 90—95°. 

On boiling with hydroxylamine, B-amino-B-2-hydroxy-m-tol ylpropionic 
acid, HO-C,H,Me*CH(NH,)°CH,°CO,H, is obtained. It forms a 
colourless powder, m, p. 184—185° (decomp.). The hydrochloride is 
crystalline, decomp. 130—135°. On heating with excess of acetic 
anhydride, anhydro-B-acety/amino-B-2-hydroxy-m-tolylpropionic acid is 
formed. It is a colourless powder, decomp. 135—137°. 

B Benzoylamino-B-[2-hydroxy m-tolyl|propionic acid, 

Hu:C,H,Me-CH(NHBz)-CH,-CO,H, 
obtained by the action of benzoyl chloride on the amino-acid in presence 
of excess of sodium hydroxide and without cooling, is a colourless, 
crystalline powder, decomp. 166—169°. 

When excess of sodium hydroxide is avoided and the mixture 
is cooled, B benzoylamino B-(2-benzoyloxy-m-tolyl)propionic acid, 

OBz-C,H,Me*-CH(NHBz)-CH,°CO,H, 
is formed ; it sinters at 71—76°, decomp. 100°. 

B-Carbamido-B-(2-hydroxy-m-tolyl)propionie acid, obtained by the 
interaction of the amino-acid with potassium cyanate, forms colourless 
crystals, m. p. 210—217°. 

Ethyl B-amino-B-2-hydroxy-m-tolylpropionate hydrochloride is obtained 
in colourless crystals, decomp. $9—104°. 

7-Metbylcoumarin gives rise to B-amino-B-2-hydroaxy-p-tolylpropionic 
acid, m. p. 215—216°(decomp.). The hydrochloride, decomp. 180—186°, 
is described. At the same time, 5-methylbenzisooxazole-2-acetic acid, 


CH Me< OCH CO.) Sy, is formed, separating in colourless 


crystal-, m. p. 167—171° (decomp. ). 

The B-Lenzoylamino-derivative of the amino-acid has m. p. 186—187° 
(decou.p.), whereas the dibenzoyl compound has m. p. 145—148° 
(ce Comp.). 

Ethyl B-benzoylamino-B-2-hydroxy-p-tolylpropionate, obtained on heat- 
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ing either benzoyl compound with ethyl] alcohol and sulphuric acid, 
softens at 150°, m. p. 155—159° (decomp. ). 

B-Phenylcarbamido-B-2-hydroxy-p-toly! propionic acid, 

HO-C,H,Me-CH(NH-CO-N HPh)-CH,:CO,H, 
forms colourless crystals, m. p. 169—171° (decomp.). 
6-Methylcoumarin gives rise in a similar manner to f-amino- 
B-6-hydroxy-m-tolylpropionic acid, which separates as colourless needles, 
m. p. 198—202° (decomp.). The hydrochloride forms yellow needles, 
decomp. 157°. 

A by-product which darkens at 149°, m. p. 155° (decomp.), is either 
4-methylbenzisooxazole-2-acetic acid or 6-hydroxy-3-methylcinnam- 
hydroxamic acid. 

Anhydro-B-diacetylamino B-6-hydroxy-m-tolylpropionic acid forms 
colourless crystals, m, p. 150—152°. The benzoy/amino-derivative has 
decomp. 170—175°; the dibenzoyl derivative has m. p. 105—109° 
(decomp.), whilst the ethy/ ester of the benzoylamino-compound, which 
separates in colourless crystals, has m. p. 120—121°. 

B-Carbamido-B-6-hydroxy-m-tolylpropionic acid forms crystals, m. p. 
149° (decomp.). 

4-(6-Hydroxy-m-tolyl |dihydrouracil, obtained by heating the fore- 
going, has m. p. 245° (decomp ). 

Ethyl B-amino-B-6-hydrory-m-tolylpropionate separates as stunted, 
colourless crystals, m. p. 149—150°. E. F. A. 


Action of Organomagnesium Compounds on f-Substituted 
8-Hydroxyhydrocinnawic Esters. Mircea I. Berpertanu (Chem. 
Zentr., 1913, ii, 766—767; from Bul. Soc. Stiints Bucuresti, 1913, 
22, 11—25). —Methbyl p- hydroxy- BB- diphenylpropionate and magnes- 
ium methy] iodide yield aa-dipheny!-y- methyl butane-ay-diol, 

OH-CPh,*CH,*CMe,-OH, 

in colourless prisms from alcohol or long needles from ether, m. p. 114°, 
and as a by-product, aa-diphenyl-y-methyl-A**-butadiene, CPh,:C:CMe,. 
The latter is also obtained by heating the glycol with fuming hydro- 
chloric acid or formic acid, and is a faintly yellow, mobile, aromatic 
liquid, b. p. 140—150°/18 mm., which is stable towards 70% sulphuric 
acid, yields benzophenone and acetone with chromic acid, and forms a 
tetrabromide, C,,H,,Br,, in colourless leaflets, m. p. 40°. The same 
ester yields with magnesium ethyl iodide, aa-diphenyl-y-ethylpentane- 
ay-diol, OH-CPh,*CH,°CEt,°OH, in colourless prisms, m. p. 50°, 
and with magnesium phenyl bromide, tetraphenylpropane-ay-diol. 

Methyl! £-hydroxy-f-pheny]-8-anisy] propionate gives with magnesium 
methyl iodide, a-phenyl-a-anisyl-y-methylbutane-ay-diol, C,,H,,0,, white 
needles, m. p. 95—96°, and with magnesium phenyl bromide, 
ayy-triphenyl-a-anisylpropane-ay-diol, C,,H 0, leaflets, m. p. 152°. 
Methy! £-hydroxy-£-pheny!-6-p-tolylpropionate and magnesium methy] 
iodide yield a-phenyl-a-p-tolyl-y-methylbutane-ay-diol, C,,H,.0,, in prisms, 
m. p. 63°. J.C. W, 


Preparation of Nitroarylamides of 2-Naphthol-3-carboxylic 
Acid. CnemiscHe Fasrik GriesHeim-Evextron (D.R.-P. 264527).— 
When a mixture of 2-naphthol-3-carboxylic acid (188 parts) and 
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m-nitroaniline (135 parts) in toluene (1200 parts) is treated at 60—70° 
with phosphorus trichloride (60 parts) and subsequently boiled, it 
gives rise to a 92% yield of the 3-nitroanilide of 2-naphthol-3-carboxylic 
acid, yellow leaflets, m. p. 246—247°. 

The tinctorial properties of the 2-nitroanilide, m. p. 192—193°; 
4-nitroanilide, m. p. 258-—259° ; 4-chloro-2-nitroanilide, m. p. 221—222°; 
2:4-dinitroanilide, m. p. 256—257°, and 5-mnitro-2-toluidide, m. p. 
233—234°, of the acid are also described. F. M. G. M. 


Synthesis of Higher Indandiones. III. Martin Freunp and 
Kart Fieiscuer (Annalen, 1913, 402, 51—76).—It has been shown 
(A., 1910, i, 490) that the condensation of naphthalene and diethyl- 
malony! chloride (the best yield is obtained when the finely powdered 
aluminium chloride is added slowly to the solution of the two 
substances in carbon disulphide) yields three diethylnaphthindandiones : 
(I) an oil; (II and III), m. p. 79—81° and 1205—122» respectively. 
The constitutions of these three substances, previously deduced 
indirectly, have now been definitely established by the degradation 
of the three substances to naphthalenedicarboxylic acids. 

[With MartrHa Counn.|—By boiling with aqueous potassium 
hydroxide (1:1), the oil (I) yields, after acidification, 1-a-ethylbutyryl- 
naphthalene-8-carboxylie acid, CHEt,*CO°C,,H,-CO,H, m. p. 152° 
(decomp.), colourless needles, which forms a methyl ester, m. p. 87—88°, 
does not react with phenylhydrazine, and is oxidised to naphthalic 
anhydride by acetic acid and nitric acid, D 1:4; the last reaction 
proves that the oil (I) avd its hydrolytic fission product are 1: 8- 
disubstituted naphthalene derivatives. 

The hydrolytic fission product of III, m. p. 128—130°, yields 
naphthalene-2 : 3-dicarboxylic acid by oxidation, and is, therefore, 
2-a-ethylbutyrylnaphthalene-3-carboxylic acid, not B-naphthoyl-a-ethyl- 
butyric acid as stated previously (loc. cit.) ; the formation of benzene- 
1:2: 4-+tricarboxylic acid, not benzene-1 : 2: 4: 5-tetracarboxylic acid, 
by its energetic oxidation must be due to the loss of one molecule of 
carbon dioxide. Similarly, the hydrolytic fission product, m. p. 
165—166, of II. must be l(or 2)-a-ethylbutyrylnaphthalene-2(or 1)-carb- 
oxylic acid, not a-naphthoy]-a-ethyl butyric acid (doc. cit.), since it yields 
Cleve’s naphthalene-1 : 2-dicarboxylic anhydride by oxidation. 

A further proof of the constitutions of the hydrolytic fission 
products of I, II, and III is obtained by heating the a-ethylbutyry]l- 
naphthalenecarboxylic acids above their m. p.’s, whereby they are 
converted into lactones, m. p. 84°, 128°, and 129° respectively, isomeric 
with I, II, and III (compare A., 1913, i, 1073). 2-a-Ethylbutyry]- 
naphthlene-3-carboxylic acid reacts with gently boiling phenylhydrazine 

ae : CH:C-CO NPh 
to form a diazine, CoH oH:6-c(CHEt,):N , m. p. 175°, colourless 


needles ; diethyl-2 : 3-naphthindaudione, however, does not react with 
phenylhydrazine. 

Naphthalene-2 : 3-dicarboxylic acid, which can also be obtained by 
the oxidation of the lactone, m. p. 129°, forms an imide, 


C,,H,<Co>nu, 


CO* 
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m. p. 275%, and phenylimide, U,H,<Gg>NPb, m. p. 277—278°; its 


chloride could not be prepared. 

Au improved method is described for the preparation of a- and 
8-diethylacenaphthindandiones (loc. cit.) ; a third, very small product, 
m. p. 229—231°, of the reaction has been 
CH. ‘co isolated, which is probably diacenaphthoyl- 

*\. 7 Nore, ‘iethylmethane, CEt,(C0-C,,H,),. 

3 - Di hthindandion 
CH..Z ‘co a - Diethylacenaphthin one, om. p. 
in ae a 153—155°, which forms a nitro-compound, 
C,,H,,0O,N, m. p. 1375—138°5°, brown 
needles, is now shown to be the peri-derivative (annexed formula) in the 
following manner. Its hydrolytic fission product is oxidised to 
naphthalene-1 : 4: 5 : 8-tetracarboxylic acid by hot alkaline potassium 
permanganate, and yields, by heating above 


CH 2 co its m. p., a lactone, m. p. 108—109° (annexed 
‘i \\, formula), which is oxidised to acenaphtbalic 
on oF \-CuCEt 4 acid by glacial acetic and nitric (D 1°4) 

ee acids ; the fission product of a-diethylace- 


naphthindandione, therefore, must be 3-a- 
ethylbutyrylacenaphthene-4-carboxylic acid. 


8-Diethylacenaphthindandione, which probably has the OEt,<Oo. 


group attached in the 1: 2-position, forms a crystalline hydrolytic 
fission product, C,,H,,O,, m. p. 168—170° (decomp.), which reacts 
with phenylhydrazine (product, m. p. 205—207°, not examined owing 
to lack of material), and is converted above its m. p. into a lactone, 
C9H,,0., m. p. about 100° (impure). C.8 

Dihydroxyphenylalanine, a New Amino-acid from Vicia 
faba. M. Guacenneim (Zeitsch. physiol. Chem., 1913, 88, 276—284). 
—Following Torquati’s observation (A., 1913, i, 1429) that the green 
seed pods and seedlings of Vicia faba contain a nitrogenous substance 
which gives the catechol reaction, this substance has been identified as 
a-amino-B-3 ; 4-dihydroxyphenylpropionie acid (dihydroxyphenylalanine), 
C,H,(OH),-CH,-CH(NH,)-CO,H. This crystallises in well-formed, 
stunted prisms or slender needles, m. p. 280° (deoomp.), [a]} — 14°28°. 
The hydrochloride forms transparent, compact prisms. 

2 :5:6-Tribromo-3 : 4-dihydroxyphenylalanine,formed on bromination, 
separates as a mass of flocculent needles, m. p. about 200° (decomp.). 
It gives a deep blue coloration with ferric chloride. 

Tribenzoyldihydroxyphenylalanine forms slender, colourless needles, 
m. p. 170°. 

The inactive form of the new acid has been synthesised by Funk 
(T., 1911, 99, 554); it has m. p. 263—270°. , 

The acid is incompletely oxidised in the organism, and has no 
pharmacological action. E. F. A. 


[Resorcinolbenzein and Fluorescein.| Hans von Liesie (Ber., 
1913, 46, 3593—3598).—A detailed reply to Kehrmann’s criticism 
(A., 1913, i, 1352) of the author’s experimental results (A., 1913, 
i, 865). D. F. T. 
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Existence of Humic Acids. Explanation of their Actions. 
Paut ExnrensereG and Fritz Baur (J. Landw., 1913, 61, 427—485).— 
The results of experiments on the evolution of ammonia from ammonium 
humate when heated indicated that the ammonia is not merely held by 
the surface of the humus, and further experiments on the adsorption 
of ammonia and sulphur dioxide respectively showed that the former 
is taken up in far greater quantity than the latter, being mainly 
chemically combined. 

A comparison with guaiaconic acid showed further that humic acid 
is a true acid and not a phenolic compound. 

Humic acid neutralises sodium hydroxide, and the point of 
neutralisation is sharply indicated by conductivity measurements. 
The sodium salt of humic acid behaves when diluted as a salt of 
a tribasic or tetrabasic acid. 

When crude ammonium humate is filtered through collodion a 
colloidal substance remains. Humic acid prepared from the ammonium 
salt obtained in this manner can be dried and heated to above 100° 
without becoming insoluble in alkali. N. H. J. M. 


Hydroaromatic Compounds. Hydroaromatic Alcohols and 
Ketones Containing a gem-Dimethyl Group. K. von Auwers and 
E. Lance (Annalen, 1913, 401, 303—326).—Simple hydroaromatic 
compounds containing a gem-dimethyl group have been prepared and 
have been compared with corresponding substances which do not 
contain such a group, in order to ascertain the influence of this group 
particularly on the physical properties. 

By reduction in aqueous alcohol by the Paal-Skita process, 1-methyl- 
1-dichloromethyl-A***-cyclohexadien-4-one and  1-metbyl-1-dichloro- 
methy!-A**’-cyclohexadien-2-one are reduced almost quantitatively to 
1-methy?-1-dichloromethylcyclohexan-4-one, 

JH,°CH 
CHCI,"CMe H-CH:> OO: 
m. p. 47—48°, b. p. 1429/15 mm., D?* 1°2214, m, 149459, nm, 1°49775, 
mg 1°50402, and m, 150946 at 52°8°, large rhombohedra, and 1-methyl- 
1-dichloromethylcyclohexan-2-one, C,H,,OCI,, m. p. 33°, b. p. 1239/13 mm., 
D?* 1:2282, nq 149434, mp 1°49691, nm, 150372, and n, 150924 at 
26°45°, respectively. The two cyclohexanones retain their halogen very 
tenaciously against the attack of many reducing agents except sodium 
and moist ether. Thus 1-methy]-1-dichloromethy|lcyclohexan-4-one 
(semicarbazone, m. p. 199—-200° or 202—203° according to the rate of 
heating ; oxime, stout plates) is converted into 1 : 1-dimethylcyclo- 
hexan 4-ol, C,H,,0, b. p. 186° or 975—98°1°/27 mm., Dj? 0°9220, 
mz 1°45896, np 1°46128, n, 1°46716, and n, 1°47214 at 24°7°, in about 
50% yield, and 1-methyl-1l-dichloromethyleyclohexan-2-one (sem#- 
carbazone. m. p. 195°) into 1 : 1-dimethyleyclohexan-2-ol, b. p. 77—78°/ 
14mm., Di? 09256, m, 1-46276, np 1°46521, mg 1°47093, and n, 1-47569 
at 241° (the substance is probably not quite pure) in 45—50% yield 
(compare Meerwein and Unkel, A., 1910, i, 856). By oxidation with 
potassium dichromate and moderately concentrated sulphuric acid, the 
twodimethyleyclohexanols yield the corresponding ketones, 1 : 1-dimethyl- 
cyclohexan-4-one, C,H,,0, mw. p. 38—40°, b. p. 72°4—73°4°/14 mm., D?** 


lie i | 
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0°9282, me 1°45126,.n, 1°45374, nz 1°45972, and n, 1°46478 at 242° 
(semicarbazone, m. p. 292°), and 1: 1-dimethyleyclohexan-2-one, b. p. 
172—172°5°/757 mm. (Meerwein and Unkel, 170°2—170 4°, oc. cit.), 
Di? 09146, m_ 144624, mp 1°44863, mn, 1°45443, and n, 1°45940 
at 19°9°. 

1 : 4-Dimethyl-|-dichloromethylcyclohexan-4-ol, 


CHCl CM» gH >OMe“OH, 


m. p. 86°, b. p. 142°5—143°5°9/16 mm., colourless needles, obtained in 
almost quantitative yield from 1-methyl-1-dichloromethylcyclohexan-4- 
oneand magnesium methy] iodide in the usual manner, forms an acetate, 
C,,H,.0.Cl,, m. p. 92—93°, b. p. 162°/23 mm., and gives by reduction 
with sodium and moist ether about 80% yield of 1:1: 4-trimethylcyclo- 
hexan-4-ol, m. p. 58°, b. p. 75°/11 mm. 

1: 1: 2-Zrimethylcyclohexan-2-ol, b. p. 75°8°/16 mm. (the hydrated 
form, C,H,,0,4H,O, has m. p. 41° (decomp. }), Di’* 0°9258, m, 1°46542, 
My 1°46788, mg 1°47367, and n, 1°47862 at 19°9°, can only be prepared 
from 1 : |-dimethylcyclohexan-2-one and magnesium methyl iodide, the 
chlorinated ketone reacting in an anomalous manner with the Grignard 
reagent. 

r: 1-Dimethyleyclohexan-3-ol (Crossley and Renouf, T., 1905, 87, 
1494; 1907, 91, 70) has Dj" 0°9089, m. 1°45655, np 1°45893, n, 
146476, and m, 1:46964 at 19°7°, 1: 1-Dimethyleyc/ohexan-3-one 
(Crossley and Kenouf, loc. cit.) has Dj** 0°9068, wm, 1°44513, n, 
1:44763, mg 1°45352, and n, 145851 at 18°6°. 

Comparisons of the m. p.’s, b. p.’s, densities, and molecular refractions 
and dispersions of the preceding substances do not permit any 
characteristic generalisations to be made. 


Action of Ammonia on w-Bromoacetophenone. S. GaBriEL 
(Ber., 1913, 46, 3859—386i).—It has beenshown previously (A., 1908, i, 
464) that the )ellowish-red, crystalline substance, obtained bythe action 
of alcoholic ammonia on w-bromoacetophenone, yields, on treatment with 
hydrochloric acid, w-aminoacetophenone hydrochloride, diphenacylamine 
hydrochloride and 2:5-diphenylpyrazine, and the conclusion was 
therefore drawn that the crystals contained a mixture of 2 : 5-dipheny]- 
dihydropyrazine aud diphenacylamine. 

In view of the work of Tutin (T., 1910, 9'7, 2571), who has shown 
that: diphenacylamine reacts with ammonia, yielding 2: 6-diphenyl- 
dihydropyrazine, the author now considers it probable that the red 
substance, obtained from ammonia and w-bromoacetophenone, consists 
of a mixture of 2:5-diphenyldibydropyrazine and 2: 6-diphenyl- 
dihydiopyrazine, the formation of diphenacylamine hydrochloride from 
the latter compound by the action of hydrochloric acid being 

represented thus : 


CH:CPh~,, 
NH< 64 :Qp, NH + 2HCl + 20,0 = NH(CH,-COPh),,HCl + NH,Cl. 


(I.) 
This view is supported by the isolation of considerable quantities of 
ammonium chloride, in addition to diphenylpyrazine, w-aminoaceto- 
e 2 


— 
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phenone hydrochloride, and diphenacylamive hydrochloride, from the 
product of the action of hydrochloric acid on the original red substance. 

2 : 6-Diphenyldihydropyrazine (I) has been prepared by the action of 
al. oholic ammonia on diphenacylamine hydrochloride in the absence of 
air. It crystallises in orange-yellow needles, m. p. 139—140°, and is 
readily oxidised on exposure to air to 2: 6-diphenylpyrazine. On treat- 
ment with hydrochloric acid, it yields diphenacylamine hydrochloride. 

F. B. 

p-Tolacylamine. Kurr Ripensure (Ber., 1913, 46, 3555—3564). 
—In extension of the work of Gabriel (A., 1908, i, 464) on 
a-aminoacetophenone, the author has investigated p-tolyl amino- 
methyl ketone (p-tolacylamine), for which a new method of preparation 
is described. 

Phthalylglycyl chloride was treated in toluene solution with 
aluminium chloride with production of tolacylphthalimide which was 
hydrolysable in two stages (compare Gabriel and Colman, A., 1908, i, 
274) to the hydrochloride of p-tolyl aminomethyl ketone. When this 
substance is treated in aqueous solution with an equivalent quintity of 
ammonia with exclusion of air, 2 : 5-di-p-tolyldihydropyrazine, 

we CH, Nya, 
C,H, C<y Ga, € C,H., 
is obtained as orange-yellow crystals, m. p. 185°, which in a moist 
condition are unstable in the air ; hydrochloride, iodine-coloured needles, 
m. p. 178—180° (decomp.). A solution of ditolyldihydropyrazine in 
warm acetic acid or alcohol, when treated with a little nitric acid or 
hydrogen peroxide, gives a deposit of 2 : 5-di-p-tolylpyrazine, 


C,Hy CK >C-C,H,, 


lemon-yellow needles, m. p. 202—203°, which is, however, most 
conveniently obtained by atmospheric oxidation of the alcoholic 
solution. 

If p-tolyl awinomethy] ketone hydrochloride is shaken with potassium 
hydroxide in aqueous solution in an atmosphere of hydrogen, poly- 
merisation is effected to ay-diamino-B-hydroxy-B8-di-p-tolylbutan-5-one 
(bistolacylamine), NH,*CH,*C(C,H,)(OH)-CH(NH,)-CO-U,H,, yellow 
leaflets, which when rapidly heated had m. p. 120° (decomp.), but when 
slowly heated, or better when maintained in a vacuum at 100°, 
elimivated the whole of its oxygen as water (compare Gabriel, loc. cit.) 
with formation of bisanhydrotolacylamine (3-amino-2 : 4-di-p-tolyl- 
pyrrole’), C\,H,.N,, green needles, m. p. 223—225°, which slowly 
redden ; hydrochloride, colourless powder, m. p. 248° (decomp.); plateni- 
chloride, orange-yellow needles, unfused at 240° ; benzylidene derivative, 
lemon-yellow, hexagonal prisms, m. p. 181—182°. The only indication 
of the existence of an intermediate anhydrobistolacylamine analogous 
to the anhydrobisphenacylamine obtained by Gabriel was observed in 
the formation from the above bistolacylamine of a nitrate, 

C,,H,,ON,,2HNO,, 
pale yellow, crystalline powder, m. p. 248° (decomp.). 

By shaking with benzoyl chloride and anhydrous sodium acetate in 
acetic acid solution, p tolyl aminomethyl ketone hydrochloride is con- 
verted into p-tolyl benzoylaminomethyl ketone, NHBz*CH,°CO-C,H,Me, 
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colourless needles, m. p. 118—119°, which when heated in intimate 
mixture with phosphorus pentachloride at 100° gives 2-phenyl-5-toly/- 


N- 
oxazole, i Phy > O'UsH Me, colourless needles, m. p. 81—82°; 


picrate, yellow needles, m. p. 189—190°. If the above benzoyl deriv- 
ative is heated at 170° with phosphorus pentasulphide the product is 
the corresponding 2-phenyl-5-tolylthiazole, brownish-yellow needles, m. p. 
120—121°; picrate, lemon-yellow spangles, m. p. 168—169°; hydro- 
chloride, yellow crystals, m. p. 167—173°. 

On heating p-tolyl aminomethyl ketone hydrochloride with sodium 
acetate in acetic anhydride solution, p-tolyl acetylaminomethyl ketone, 
NHAc:’CH,°CO-C,H,Me, almost colourless needles, m. p. 127—128°, is 
obtained. When heated fora short time with phosphorus pentachloride, 
this substance is converted into 5-tolyl-2-methyloxazole, 


colourless leaflets, m. p. 58—59° ; platinichloride, prisms with 2H,0, 
m. p. 195° (decomp.). 

The action of phosphorus pentasulphide on p-tolyl acetylamino- 
methyl ketone at 170—180° gives rise to the corresponding 5-p-tolyl- 
2-methylthiazole, almost colourless leaflets, m. p. 81—82°, of character- 
istic odour; hydrochloride, colourle-s needles with 1H,O, m. p. 
195—196°; platinichloride, orange-yellow needles, m. p. 202—203° 
(decomp.) ; aurschloride, deep yellow needles, m. p. 129—131°. D F.T. 


Preparation of Substitution-products of Phenyl w-Trichloro- 
o-tolyl Ketone. AkKTIEN-GESELLSCHAFT FUR ANILIN-FABRIKATION 
(D.R.-P. 267271).—o-Chlorophenyl 5-chloro-o-tolyl ketone, prepared by 
condensing p-chlorotoluene and o-chlorobenzoyl chloride by means of 
aluminium chloride, is a pale yellow oil, b. p. 225°/12 mm. On 
chlorination it yields o-chlorophenyl www-5-tetrachloro-o-tolyl ketone, 
m. p. 117°. Phenyl 5-chloro-o-tolyl ketone is a pale yellow oil, b. p. 
210°/30 mm. 0-Chlorophenyl m-xylyl ketone, prepared from o-chloro- 
benzoy! chloride and-m-xylene, has b. p. 210°/10 mm. ; on chlorination 
it yields o-chlorophenyl w-hexachloro-m-xylyl ketone as a pale yellow 
powder. Phenyl m-axylyl ketone has b. p. 180°/10 mm., and on chlorina- 
tion yields phenyl w-hexachloro-m-xylyl ketone as a yellow powder. 

These w-chloro-derivatives are of use in the synthesis of anthra- 
quinone derivatives, to which they may be condensed either directly or 
through the corresponding carboxylic acids. J.C. C. 


Basic Function of Methoxyl. Huco KaurrmMann and FE.ix 
Kreser (Ber., 1913, 46, 3788—3801).—In order to study the basic 
and auxochromic action of the methoxyl group a number of derivatives 
of chalkone and triphenylcarbinol have been investigated, the 
magnitude of the basic character being determined by titration of the 
glacial acetic acid-sulphuric acid solution with 75% alcohol. 

It is established that the basic character of halochromic compounds 
is much increased by methoxyl groups in the para-position, only 
slightly increased when they are in the ortho-position, and hardly 
altered when they are in the meta-position. This is true also when 
several methoxyl groups are attached to the same ring. Accordingly, 
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compounds containing methoxyl groups in resorcinol or phloroglucinol 
are strongly basic. 

These phenomena are explained on the basis of the theory of the 
distribution of valency, and formulz are proposed for derivatives of 
triphenylearbinol, distyry] ketone and phenyl styryl ketones, such as 


Auxochrome ~C,H,—C[—C,H,], 


i pet bncaalanes Anion 


which fully express their behaviour(compare Kauffmann, A_., 1912,i,397) . 

The following substances are described : 

2: 4-Dimethoxyphenyl styryl ketone crystallises in slender, pale yellow 
needles, m. p. 78°. 

2: 4-Dimethoxyphenyl 4-methoxystyryl ketone forms pale yellow 
needles, m. p. 88°. 

2 :4-Vimethoxryphenyl 3 : 4-methylenedioxystyryl ketone separates as 
pale yellow needles, m. p. 135°. 

2: 4-Dimethoxyphenyl 2 : 4-dimethoxystyryl ketone crystallises in pale 
yellow needles, m. p. 128°. 

The isomeric 2 : 4-dimethoxyphenyl 3: 4-dimethoxystyryl ketone forms 
yellow crystals, m. p. 89°. 

2:4-Dimethoxyphenyl 2:5-dimethoxystyryl ketone yields lustrous, 
yellow platelets, m. p. 90°5°. 

3 :4-Dimethoxyphenyl styryl ketone separates in pale yellow platelets, 
m. p. 85°, 

3:4-Dimethoxyphenyl 4-methoxystyryl ketone gives stunted, yellow 
needles, m. p. 90°. 

3:4-Dimethoxyphenyl 3 : 4-methylenedioxystyryl ketone forms yellow, 
matted needles, m. p. 144°. 

3:4-Dimethoxyphenyl 2 : 4-dimethoxystyryl ketone crystallises in 
minute, pale yellow needles, m. p. 115°5°. 

3 : 4-Dimethoxyphenyl 3 :4-dimethoxystyryl ketone yields slender, pale 
yellow crystals, m. p. 110°. 

3: 4-Dimethoryphenyl 2: 5-dimethoxystyryl ketone forms pale yellow 
compact crystals, m. p. 81°. 

2:5-Dimethoxyphen)1] 2 :5-dimethoxystyryl ketone could not be 
obtained crystalline. 

2 : 5-Dimethoxyphenyl 2 : 4-dimethoxystyryl ketone is colourless, m. p. 
112°. It does not show halochromism. 

2:5-Dimethoxyphenyl 3: 4-dimethoxystyryl ketone forms colourless 
platelets of silky iustre, m, p. 128°, and shows no halochromism. 

3: 4-Dimethoxyphenyl cinnamylidenemethyl ketone forms minute, 
citron-yellow needles, m. p. 111°. 

3: 4-Dimethoxyphenyl furfurylidenemethyl ketone yields pale yellow 
needles, m. p. 81°. 

2:4:6-Trimethoryphenyl 2:4-dimethoxystyryl ketone crystallises in 
yellow needles, m. p. 127°. 

2:4:6-Trimethoxyphenyl 3:4-dimethoxystyryl hetone forms faintly 
yellow-coloured, mic: oscopic needles, m. p. 118°. 

2:4:6-Trimethoxyphenyl 2: 5-dimethoxystyryl ketone yields lustrous, 
yellow platelets, m. p. 137°. 


’ 
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3: 5-Dimethoxytriphenylearbinol forms minute, colourless needles, 
m. p. 113°. 

2:4:6-Trimethoxytriphenylcarbinol separates as slender, colourless 
erystals, m. p. 110—111°. 

2:3:4-Trimethoxytriphenylcarbinol forms stunted crystals, m. p. 139°. 

2:4:6:2':4-Pentamethoxytriphenylearbinol is characterised by 
colourless crystals, m. p. 120°. E. F. A. 


Influence of Acid Radicles on the Phenomenon of GHalo- 
chromism. Hueco Kaurrmann and Hermann Burckuarpt (Ber., 
1913, 46, 3808—3816).—It is pointed out that whereas dimethoxy- 
distyryl ketone gives a deep red coloration with sulphuric acid, 
p:p-tetramethyldiaminodistyryl ketone only gives a yellow. The 
more powerful auxochrome is the less effective; this is due to the 
fact that the amino-group is put out of action as it were by the acid, 
whereas the methoxy] group is unaffected. This is illustrated by the 
effects caused by the introduction of various acyl radicles in amines 
in deepening the colours given with concentrated sulphuric acid. 
Whereas acetyl and benzoyl have relatively little effect, benzene- 
sulphonyl has very considerable influence, the group NH(SO,°C,H;) 
having an action equivalent to methoxyl or hydroxyl. 

8-Aminoanthraquinone and its acetyl derivative give a greenish- 
yellow, the benzoyl derivative gives a yellow, and the benzenesulphonyl 
compound a red coloration with sulphuric acid. The benzoyl deriv- 
ative forms yellow crystals, m. p. 227—228°, whilst the benzenesulphonyl 
derivative crystallises in yellow plates, m. p. 271°. 

p:p-Diaminobenzylidineazine, like its acetyl and benzoyl derivatives, 
dissotves in sulphuric acid with a yellow coloration. The benzene- 
sulphonyl compound gives rise to an orange colour. The diacetyl 
compound is colourless, m. p. 260—261°; the dibenzoyl compound is 
somewhat yellow, m. p. above 285°, and the dibenzenesulphonyl 
compound is likewise yellow, m. p. 250°. 

Similarly, the benzenesulphonyl derivative of phenyl p-aminostyryl 
ketone is orange, whereas the amino-compound, its acetyl and benzoyl 
derivatives are colourless. The acetyl derivative forms yellow 
crystals, m. p. 178°; the benzoyl derivative crystallises in pale yellow 
leaflets, m. p. 181°, whilst the benzenesulphonyl compound is yellow, 
m. p. 183—184°. 

The compounds from m-aminostyryl methyl ketone show a similar 
range, the benzenesulphonyl compound being orange-red instead of 
yellow. The acetyl compound forms colourless, matted crystals, 
m. p. 119—120°, whereas Rupe and Porai-Koschitz (A., 1906, i, 754) 
give m. p. 104°. The benzoyl compound separates in almost colourless 
crystals, m. p. 135°, whilst the benzenesulphonyl compound is colourless, 
m. p. 127°. 

All these derivatives of m-aminostyryl methyl ketone are orange- 
coloured of about equal intensity. Their solutions in concentrated 
sulphuric acid have a green fluorescence. 

m-Vitrodistyryl ketone, prepared by condensation of m-nitrobenz- 
aldehyde with styryl methyl ketone, forms bright yellow crystals, 
m. p. 140°. It is reduced to m-aminodistyryl ketone, an intense yellow 
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compound, m. p. 114°. The acetyl derivative forms yellow, matted 
needles, m. p. 150°; the benzoyl derivative is yellow, m. p. 150—151°, 
and the benzenesulphony! derivative has m. p. 140°. 

With m:m’-diaminodistyryl ketone the increase in colour of the 
acyl derivatives is marked, the benzenesulphonyl compound being 
orange. m:m’-Diaminodistyryl ketone, prepared by reduction of the 
dinitro-compound, is pale yellow, m. p. 161°. The diacetyl derivative 
forms yellow crystals, m. p. 243°; the dibenzoyl compound has 
m. p. 233°, and the dibenzenesulphonyl compound is also yellow, 
m. p. 196°. E. F. A. 


Ketens. VI. Formation of §-Lactones from Diphenyl- 
keten. H. Srauptncer and R. Enpite (Annalen, 1913, 401, 
263—292. Compare A., 1911, i, 876).—The paper deals more fully 
with the constitution and properties of the 4-lactones obtained 
additively from diphenylketen and phenyl styryl ketone or similar 
af-unsaturated ketones (loc. cit.). The addition of diphenylketen to, 
for example, phenyl p-metboxystyryl ketone can yield theoretically six 
substances, two each according as the addition occurs at the carbonyl 
group, at the double linking, or in the | : 4-position (loc. cit.). Three 
of the formule are excluded, because the additive product readily yields 
an acid by treatment with aikalis ; moreover, the formula 


OMe-C,H,-CH<CH Beco, 


is untenable, because the substance does not react with ferric chloride 
or yield a pyrazole derivative with phenylhydrazine (compare A., 1910, 
i, 46). Finally, the substance cannot be a f-lactone, because it yields, 
not a £-hydroxy-acid, but an unsaturated ketonic acid by treatment 
with an alkali. The formula, therefore, of the additive product must 


be OMe-C,H, CHOP GOO and it has been confirmed in 


several ways. 

[With A. von Karateew.|—The reaction between phenyl styryl 
ketone and diphenylketen-quinoline is effected best at 130—140° in an 
atmosphere of carbon dioxide. The warm product is dissolved in ether 
and the solution by inoculation yields the lactone, CHPh<CE, COO 
m. p. 189—190° es supposed to be 3-benzoyl-1 : 1 : 2- ~ nl 
4-cyclobutanone, A., 1910, i, 46). The lactone is not hydrolysed by 
concentrated hydrochloric ‘acid on the water-bath, but is converted by 
ethyl alcoholic potassium hydroxide into y-benzoyl-aaB-triphenylbutyric 
acid, COPh:CH,-CHPh-CPh,°CO,H, m. p. 145—147°. The d-lactone 
is converted by methyl alcoholic potassium hydroxide into the methy/ 
ester, COPh-CH,-CHPh-CPh,°CO,Me, m. p. 135—136° (oxime, m. p. 
197—198°; phenylhydrazone, m. p. 150—152°), at the ordinary 
temperature and into phenyl styryl ketone and diphenylacetic acid by 
warming. The methyl ester and the acid itself are decomposed in a 
similar manner by heating above their m. p.’s. 

The 8-lactone forms a bromo-derivative, C,.H,,O,Br, in. p. 165—166°, 


is converted into the élactam, CPh Ka ea, m. p. 
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215—217°, by methyl alcoholic ammonia at 150°, and decomposes 
slowly at 206°, yielding carbon dioxide and aaf5-tetraphenyl butadiene 
(m. p. 146—148°), the reaction being unimolecular. 

It has been shown (/oc. cit.) that the B-lactone, which is also produced 
during the reaction between diphenylketen and phenyl styryl ketone, 
decomposes at 130° into carbon dioxide and the butadiene derivative. 
The explanation of the preceding remarkable property of the 8-lactone, 
of behaving like a f-lactone in yielding carbon dioxide and the 
butadiene derivative by heating, is probably that the 3-lactone 
decomposes at the higher temperature into its generators; these 
re-unite to form the unstable B-lactone, which immediately decomposes 
into carbon dioxide and aafé-tetraphenylbutadiene. The temporary 
formation of diphenylketen during the decomposition of the 5-lactone 
is proved by heating with aniline, whereby diphenylacetanilide is 
obtained. 

The reaction between phenyl methoxystyryl ketone and diphenyl- 
keten-quinoline at 130—140° yields aaf-triphenyl-d-anisylbutadiene, 
CPh,:CPh:CH:CH:-C,H,°OMe, m. p. 130—131°, faintly yellow prisms, 
and the unsaturated 6-lactone, OMe-0,H,CH<Cny poe m. p. 

2 


179—180°, derived from +y-benzoyl-aa-dipheny!-8-anisylbutyric acid. 


- The &-lactone does not react with phenylhydrazine, and is comparatively 


stable towards oxidising agents. Its transformations are quite similar to 
those recorded above.  +y-Benzoyl-aa-diphenyl-B-anisylbutyrice acid, 
Cy 9H.,0,, crystals containing MeOH, m. p.113—114° (decomp.), regene- 
rates the 6-lactone by boiling with thiony! chloride and ether, and decom- 
poses into diphenylacetic acid and phenyl methoxystyry] ketone at 250°. 
The methyl ester, C,,H,,0,,m. p. 159—160°, decomposes quantitatively 
at 250° into methyl diphenylacetate and phenyl methoxystyry! ketone, 
and forms an oxime, m. p. 169—170°, and phenylhydrazone, m. p. 
150—153°, faintly red, crystalline powder, which is changed during 
recrystallisation to a faintly yellow substance, m. p. 100—102°. The 
8-lactone is converted by methyl-alcoholic ammonia at 150° into the 
5-lactam, OMe-CH CHC op) Gg > NE, m. p. 230—231°, forms a 
bromo-derivative, C,,H,,O,Br, m. p. 159—160°, colourless crystals 
(a violet intermediate product is formed in the solution), and decom- 
poses into carbon dioxide and aaf-tripheny] - 4 -anisylbutadiene 
at 206°. 

[ With Kon. ]|}—Diphenylketen-quinoline and pheny] p-dimethylamino- 
styryl ketone react at 130—140° to form aaf-triphenyl-5-p-dimethyl- 
aminophenylbutadiene, CPb,:CPh-CH:CH:C,H,;NMe,, m. p. 138°, 
yellow crystals, and the unsaturated 5-lactone, 

JH=CPh 
NMe,°C,H,°CH OPh,-C O, 
m. p. 199—200° (decomp.), derived from -y-benzoyl-aa-diphenyl-B-p- 
dimethylaminophenylbutyric acid. The acid itself is too unstable to be 
isolated, but the methyl ester, C,.H,,O,N, m. p. 165°, is obtained by 
warming the 6-lactone with methyl-alcoholic potassium hydroxide for 
fifteen minutes ; if the heating is prolonged, the ester decomposes into 
diphenylacetic acid and phenyl p-dimethylaminostyryl ketone. The 
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5-lactone forms a bromo-derivative, C,,H,,O,NBr, m. p. 213—214°, 
colourless crystals (an intermediate, comparatively stable, bluish-violet, 
crystalline substanceisformed), and decomposesat 206° into carbon dioxide 
and aaf tripheny|-5-p-dimet hylaminopheny] butadiene. C. 8. 


Ketens. VII. Experiments with Diethylketen. H. Sraup- 
inceR and J. Maier (Annalen, 1913, 401, 292—303).—Diethylketen 
resembles dimethylketen in its general behaviour, but reacts very much 
more slowly, not only with substances such as water, p-benzoquinone, 
and distyryl ketone, but also in its rate of polymerisation. This is 
anomalous because diethylketen is the more highly coloured of the 
two, and experience has shown that the more intense is the colour of a 
keten the more rapidly does it polymerise. 

After being heated for about six days in the water-bath, diethyl- 
keten is completely polymerised to 2:2: 4: 4-tetraethylcyclobutane-1 : 3- 


dione, COSCO, m. p. 23—24°, b. p. 95—97°/15 mm., colourless 


crystals with an "odour of camphor, which is converted by 10% sodium 
hydroxide at 150° into carbon dioxide and s-tetraethylacetone, a little 
a-ethylbutyric acid also being formed. After keeping for ten days with 
ethereal benzylideneaniline, diethylketen is converted into the B-lactam 
of B-anilino-B-phenyl-aa-diethylpropionic acid, CHPh<y,5,2>CO, m. p. 
72—73°; the anilino-acid, C,5H,,0,N, has m. p. 115—116°. 

, —? , CH:CH: *C- CEt,° “CO ‘ 

Diethylketen-quinoline, C,H oaranninall Pal cnt, m. p. 76—77°, 
prepared by keeping the keten and quinoline in dry ether for five days, 
is comparatively stable. Diethylketen and p-benzoquinone do not 
react in ether to form a B-lactone, but by heating in benzene at 100° 
for three days yield the polymeride, carbon dioxide, and a viscous 
substance, b. p. 98—105°/0 mm. The keten and distyryl ketone at 100° 
yield, after six days, a viscous substance, b. p. 140°/0 mm. 

An extremely explosive, colourless peroxide is obtained by the action 
of oxygen on ethereal diethylketen at - 20°. An ethereal. suspension 
of the peroxide decomposes quietly at the ordinary temperature, the 
products being carbon dioxide, diethyl ketone, and diethylketen oxide, 


(o<te*) . m. p. 158—160°; the last substance is amorphous, and is 


more readily obtained by the action of oxygen on diethylketen at 0°. 
C. 8. 


The Products of Condensation of Nitrobenzyl Chlorides with 
Acetylacetone, Methylacetylacetone, and the Cyanoacetic 
Esters. H. Mrecu (Compt. rend., 1913, 15'7,941—943. Compare A., 
1907, i, 63 ; 1908, i, 655). —Di-p-aminobenzylacetylacetone, 

C(COMe),(CH,°C,H,°NH,),, 
is obtained as a white powder, m. p. 126°, by the reduction of the 
corresponding nitro-compound (compare Joc. cit.) with zinc and 
hydrochloric acid. It gives a platinichloride, a reddish-brown powder, 
and can be diazotised and coupled with phenols. p-Nitrobenzyl 
chloride on condensation with sodiomethylacetylacetone does not yield 
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the expected compound, but its product of hydrolysis, a-p-nitrophenyl- 
B-methylbutan-y-one, as a white, crystalline powder, m. p. 54°, giving an 
oxime, m. p. 121°, and a semicarbazone, m. p. 199°. 

o- and p-Nitrobenzy] chlorides have been condensed with methyl 
cyanoacetate (compare A., 1903, i, 260; A., 1905, i, 435), yielding 
respectively methyl cyanodi-p-nitrobenzylacetate, m. p. 161°, and 
methyl ecyanodi-o-nitrobenzylacetate, m. p. 103°, each of which on 
hydrolysis with sulphuric acid yielded the corresponding acid (compare 
Reissert, A., 1894, i, 626 ; 1896, i, 371). Ethyl cyanodi-p-nitrobenzyl- 
acetate is easily reduced in acetic acid solution by a solution of 
stannous chloride in hydrochloric acid, and the diamine can _ be 
diazotised and coupled with phenols and amines. W. G. 


Derivatives of peri-Naphthindantrione. IV. G. Errera and 
F. Sorats (Gazzetta, 1913, 43, ii, 625—631) —2-Anilino-2-hydroxyperi- 
C > Adah og Su antes eatin ne 
~< o(OH)-NHPh hydrate or alevholate of perinaphthindan- 
rad —*/ trione (A., 1913, i, 985), forms radiating 
ee groups of crystals decomposing at about 
130° or. on prolonged heating, at a considerably lower temperature. 
When heated in solution in a solvent of high boiling point, such as 

_ ‘0 xylene, it yields: (1) 2-Phenyliminoperi- 
ré Pw naphthindan-1 : 3-dione (formula 1), which 
<< C:NPh (?) (I.) forms bluish-black needles wich metallic 

x lustre, m. p. 250—259° ; (2) diperinaphth- 
ee indandionylaniline (formula II), which 
forms stellate aggregates of reddish-brown needles, decomposing at 
about 300°. 

When boiled in water acidified with hydrochloric acid, anilino- 

— , hydroxyperinaphthindandione gives a 

¢ N ) small yield of a faintly acid com- 
<u INPh (IL) pound, ©,,H,,0,.N or C,9H,,0,N, 

<7 o | which forms brown laminz or needles, 

ieee “— m. p. 222—225° (decomp.), and is 


probably of the structure CO[ Croll, >C(OH):CO:NHPh. 


2-m-Nitroanilino-2 hydroxyperinaphthindan-1 : 3-dione, C,,H,,0;N., 
forms brown, microscopic lamine, blackening slightly at 320°. 

2-p-Toluidino-2-hydroxyperinaphthindan-| : 3-dione, C.,>H,,0,N, forms 
minute, yellow needles, decomposing at just above 100°. 

Condensation of perinaphthindantrione with carbamide in acetic 


acid solution yields the compound, O,Hy<po>O:N-CO-NH, or 


C/OH): N 
oe ant voteite 5 >00, which separates as an almost colourless 
crust decomposing at about 250°. T. H. P. 


The Bohn-Schmidt Reaction in the Benzene Series and 
the Estimation of Nitrogen in Nitro-compounds by Kjeldahl’s 
Method. A.rrep Eckert (Monatsh. 1913, 34, 1957—1964) —It 
has already been shown that the action of fuming sulphuric acid, 
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containing dissolved sulphur, on nitro-compounds of the anthra- 
quinone and naphthalene series gives rise to valuable dyes, which owe 
their formation to the intermediate production of hydroxylamino- 
derivatives, and the subsequent transformation of the latter into 
hydroxyawino-compounds. The present paper deals with the behaviour 
of nitrobenzene, and it is shown that the reaction proceeds in a very 
similar manner to that occurring in the anthracene and naphthalene 
series, 

When a solution of nitrobenzene in sulphuric acid is added slowly 
to a solution of sulphur in fuming sulphuric acid, the tempera- 
ture being maintained below 20°, the following compounds are 
produced: (1) p-aminophenol ; (2) p-aminophenol-2-sulphonic acid ; 
(3) nitrobenzenesulphonic acid ; (4) thionol, Na< Cols (OH) 3 the 

C,H,(08) 
barium salt of which forms brown crusts ; (5) a subsiance, 
C,H),0,,N 85, 

which forms greenish-blue crystals, and dissolves in alkalis, yielding 
blue salts. It liberates iodine from hydriodic acid, and when treated 
with stannous chloride and hydrochloric acid, or when boiled with 
alkali hydroxides, is converted into p-aminophenol-2-sulphonic acid. The 

compound is considered to have 


S0,H 0 the annexed constitution, but 
OH:’ \ /\_xnH-7 ~ attempts to synthesise it by 
the condensation of benzo- 


30,8 3 = quinonesulphonic acid with 

Oo SO,H = p-aminophenol-2-sulphonic acid 

were unsuccessful ; (6) amor- 

phous, blackish-green, emeraldine-like condensation products, derived 
from p-aminophenol and its 2-sulphonie acid. 

With respect to the formation of the above compounds, the author 
assumes that the nitrobenzene is first reduced to phenylhydroxy]l- 
amine and then transformed by the action of sulphuric acid into 
p-aminophenol, which is then partly converted into thionoline, 

—C,H,(NH,)XQ. 
NAS Hon 33 
under the influence of sulphuric acid, the latter compound is converted 
into thionol. 

In view of the ease with which the nitro-group is reduced by a 
solution of sulphur in fuming sulphuric acid, the author has carried 
out a series of experiments in order to determine whether this acid 
mixture is suitable for the determination of nitrogen by Kjeldahl’s 
method, and finds that although aromatic nitro-compounds give good 
results, in the case of aliphatic nitro-compounds and inorganic nitrates 
the percentage of nitrogen found was invariably too low. F. B. 


Purpurogallin. J. Herzic (Ber, 1913, 46, 3601—3602).— 
Polemical. A reply to Nierenstein and Spiers (A., 1913, i, 1367). 
Purpurogallin contains four free bydroxyl groups. Tetra-acety!l- 
purpurogallin is colourless. E. F. A. 


Purpurogallin. II. H. F. Dean and M. Nrerenstein (Ber., 
1913, 46, 3868—3879. Compare A., 1913, i, 1367).— When dissolved 
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in aqueous potassium hydroxide and submitted to the action of air for 
twenty-four hours, purpurogallin is oxidised to pyrogallolcarboxylic 
(2:3: 4-trihydroxy benzoic) acid ; oxidation with dilute nitric acid gives 
rise to dihydroxyhemimellitic acid (I). From these results the 
conclusion is drawn that purpurogallin is a 2:5: 6 :7-tetrahydroxy- 
1 ; 4-naphthaquinomethane of the constitution represented in (IT). 


0 
OH /\/ 
OH on 
OH-” \oO,H 
CU,H \/ \ PE 
(I.) % my (Il) CH, OH 
2 


Dihydroxyhemimellitic (4: 5-dihydroxybenzene-1 : 2 : 3-tricarboxylic) 
acid crystallises with 5H,O in long needles, m. p. 106—107° (decomp.), 
which loses water at 50° under diminished pressure, and then 
has m. p. 194° (decomp.). It forms a very explosive silver salt, 
C,HO,Ag,, and a phenylhydrazine salt, C,H,O,,C,H,N,, er ystallising 
in lustrous scales, m. p. 193—194° (decomp .). It gives a green 
coloration with ferric chloride, and yields a green, fluorescent condensa- 
tion product when heated with resorcinol and zine chloride. On 
titration with sodium hydroxide or sodium carbonate, it behaves as a 
pentabasic acid. With diazomethane in ethereal solution, it yields 
methyl 4 : 5-dimethoxybenzene-1 : 2 : 3-tricarboxylate, 

C,H(OMe),(CO,Me),, 
which crystallises in lustrous scales, m. p. 56—57°, and is completely 
hydrolysed by warm dilute hydrochloric acid to the original dihydroxy- 
hemimellitic acid. 

On treatment with ethyl chloroformate in the presence of quinoline it 
forms 4 : 5-dtethylcarbonatobenzene-1 : 2 : 3-tricarboxylic acid, 

C,H (O-CO,Et),(CO,H),, 

silky needles, m. p. 121—123° (decomp.); the dibenzoyloxy-acid, 
C,H(OBz),(CO,H),, prepared by the pyridine method, crystallises in 

needles or flakes, m. p. 95—96". 
When heated with acetic anhydride under diminished pressure, 
4 dihydroxyhemimellitic acid is converted into 
0 eed OAc  diacetylnor-m-hemipinic[ 4 :5-diacetoxyphthalic| anhy- 
/OAc_ dride (annexed formula), which crystallises in small 
Vv cubes, m. p. 184—185° with previous sintering at 
162—164°, and is transformed into m-hemipioic (4 :5-dimethoxyphthalic) 
acid by the action of methyl sulphate and potassium hydroxide in 
alcoholic solution. When heatei with zine dust and acetic anhydride, 
it loses two carboxy] groups and gives rise to 3: 4-diacetoxybenzoic acid, 
which was not isolated, but converted by hydrolysis with dilute sulphuric 

acid into protocatechuie acid. 

Bromination of purpurogallin in glacial acetic or moist carbon 
tetrachloride solution yields a dibromo-compound, C,,H,O,Br, (compare 
Perkin and Steven, T., 1903, 85, 197). This erystallises in deep red 
needles, mi. p. 204—206° (or 206—208° , when slowly heated), yields 
with acetic anhydride a tetra-acetyl derivative, m. p. 204—205°, and 
on treatment with diazomethane in ethereal solution forms a monomethyl 
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derivative, C,,H,O,Br,(OH),-OMe, crystallising in yellow needles, 
m. p. 169—-171°; it is oxidised by dilute nitric acid to dihydroxy- 
hemimellitic acid. When brominated in glacial acetic solution, the 
tetra-acetyl derivative of purpuregallin gives rise to a dibromomono- 
acetyl derivative, C,,H,O,Br,(OH),-OAc, which forms light yellow 
needles, m. p. 214°, and is converted by the action of acetic anhydride 
into the tetra-acetyl derivative, mentioned above. 

Bromination of purpurogallin in dry carbon tetrachloride solution 
yields an unstable dibromo-derivative of the composition CnBe O,Br,, 
crystallising in deep red needles, m. p. 184—186°.  B. 


Preparation of Bromoaminoanthraquinones. BaDIscHE 
Anitin- & Sopa-Fasrik (D.R.-P. 266563. Compare A., 1913, i, 
1366).—The elimination of the sulphonic group, without bringing 
about the migration of the bromine atom, by heating bromoamino- 
anthraquinonesulphonic acids with sulphuric acid can be effected 
by employing sulphuric acid of 60° Bé. without the addition of mercury 
or its salts, and heating the mixture only until the sulphonic group is 
just eliminated. Thus 1-bromo-2-aminoanthraquinone is produced by 
heating potassium |-bromo-2-aminoanthraquinone-3-sulphonate with 
sulphuric acid of the above strength at 150—160° for five to ten 


minutes. J. C0. C. 


Preparation of 1-Aminoanthraquinone-2-carboxylic Acids 
and Their Derivatives. Bapiscne Aniuin- & Sopa-Fasrik (D.R.-P. 
267211. Compare A., 1912, i, 979; 1913, i, 476).—The esters of 
l-substituted anthraquinone-2-carboxylic acids with aromatic alcohols 
are particularly adapted to the reaction with bases described in the 
earlier patents. The new esters are easily hydrolysed, even dissolving 
in cold sulphuric acid. For example, 100 parts of benzyl 1-chloro- 
anthraquinone-2-carboxylate, obtained by boiling the potassium salt 
with benzyl chloride, yellow needles, m. p. 135—136°, are heated with 
2 : 5-dichloroaniline (40 parts), nitrobenzene (120 parts), fused sodium 
acetate (30 parts), and cupric oxide (1°5 parts) for three hours at 
185—190°. The cold product is diluted with alcohol, when benzyl 
1 : 2’ : 5'-dichloroanilinoanthraquinone-2-carboxylate  crystallises in 
yellowish-red needles. It forms a yellow solution in sulphuric acid, 
from which water precipitates the free acid in red flakes. J.C. W. 


Preparation of Aldehydes of the Anthraquinone Series. 
AKTIEN-GESELLSCHAFT FUR ANILIN-FaBRIKATION (D.R.-P. 267081).— 
Aldehydes of the anthraquinone series are prepared by oxidising the 
corresponding methylanthraquinones with manganese dioxide in 
sulphuric acid solution. 4-Chloro-l-aldehydoanthraquinone has m. p. 
210°. J.C. C. 


[Preparation of Phenoxy-derivatives of Anthraquinones. | 
FARBENFABRIKEN VORM. Frizpr. Bayer & Co. (D.R.-P. 263423).— 
3-Chloro-1 : 4-diamino-2-phenoxyanthraquinone, cry stallising from chloro- 
benzene in leaflets, is obtained when 2: 3-dichloro-1 : 4-diamino- 
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anthraquinone (50 parts) is fused with 75 parts of sodium phenoxide 
and 250 parts of phenol; if the foregoing reaction ie carried out 
energetically, both chlorine atoms:are replaced with the formation of 
1 : 4-diamino-2 : 3-diphenoxyanthraquinone. 
1-Amino-4-p-toluidino-2-phenoxyanthraquinone is prepared in a similar 
manver from 2-bromo-|-amino-4-p-toluidinoanthraquinone, whilst 
analogous compounds are also obtained from (1) sodium 2-bromo-l- 
amino-4-p-toluidinoanthraquinonesulphonate, (2) 2: 6-dibromo-1 : 5-di- 
amino-4 : 8-di-p-toluidinoanthraquinone, (3) sodium 3-bromo-] : 5-di- 
amino-4 : 8-dihydroxyanthraquinone-7-sulphonate; and 3: 7-dibromo- 
1 :5-diamino-4 : 8-dibydroxyanthraquinone gives rise to 1 : 5-diamino- 
4: 8-dihydroxy-3 : T-diphenoxyanthraquinone, which is obtained in 
leaflets. The foregoing derivatives on sulphonation give rise to the 


corresponding sulphonic acids, which dye wool in blue shades. 
F. M. G. M. 


Preparation of Condensation Products of the Anthra- 
quinone Series. FARBE‘FABRIKEN voRM. Frizpr. Bayer & Co. 
(D.R.-P. 264290).—The following highly-coloured compounds (iminazole 
derivatives) prepared by the condensation of diaminoanthraquinones 
with ketones furnish the corresponding sulphonic acids, which are of 
tinctorial value: (1) 1: 2 : 4-triaminoanthraquinone with acetone in the 
presence of zinc chloride ; (2) the same with acetophenone, glistening, 
metallic needles ; (3) with benzophenone, glistening, metallic crystals ; 
(4) with anthrone, glistening, metallic needles, and (5) 1:2:4:5:6:8- 
hexaminoanthraquinone with anthrone. F. M. G, M. 


Preparation of Sulphur Derivatives of Anthraquinone. 
BapiscHE ANILin- & Sopa-Faprik (D.R.-P. 266252. Compare D.R.-P. 
248171; A., 1912, i, 1013).—In the earlier patent, the formation of 
dyes by the condensation of 2-amino-1-thiolanthraquinone with 1 : 2-di- 
halogenoanthraquinones was described. Similar products are also 
obtained when either 1-halogenoanthraquinones or derivatives in which 
methoxyl, carboxyl, aldehyde, or amino-groups occupy position 2 are 
employed. The substances are simply heated together in nitro- 
benzene, pyridine, or naphthalene. The dyes impart to cotton in the 
vat much more brilliant shades than do the isomerides from l-aminc- 
2-thiolant hraquinone. J.C. W. 


Preparation of Sulphinic Acids of the Anthraquinone Series, 
and their Salts. Farswerke vorm. Meister, Lucius & Brtnine 
(D.R.-P. 263340)—When anthraquinonesulphonyl chlorides are 
reduced in aqueous solution with alkali sulphides, they give rise to the 
corresponding sulphinic acids. 

Anthraquinone-2-sulphinic acid, colourless crystals, m. p. 215°, yields 
characteristic calcium and lead salts ; anthraguinone-|-sulphinie acid, 
decomp. over 200°, has similar properties, whilst anthraquinone-2 : 6- 
and -2 : 7-disu/phinic acids have also been prepared. 

2-Chloroanthraquinone-7-sulphonyl chloride gives rise to 2-chloro- 
anthraquinone-7-sulphinic acid, m. p. 215°; 1-p-toluidinoanthraquinone- 
sulphonyl chloride is a brown, amorphous powder, and furnishes the 
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corresponding acid, brown flakes, whilst af-naphthanthraquinone- 
sulphinic acid, yellow crystals, m. p. 220°, is obtained from the 
corresponding chloride, m. p. 260°; the sodiwm salt gives a yellow 
solution. F. M. G. M. 


Preparation of Selenophenols and Diselenides of the Anthra- 
quinone Series. FARBENFABRIKEN voRM. Friepr. Bayer & Co. 
(D.R-P. 264941).—Selenols and diselenides of the anthraquinone series 
can be obtained by the action of sodium or potassium selenide at about 
80° on negatively substituted anthraquinone derivatives. 

2-Selenolanthraquinone, obtained from 2-chloroanthraquinone, crystal- 
lises in yellow needles, and on oxidation (with nitric acid) furnishes a 
colourless, crystalline selenic acid, whilst 1-chloroanthraquinone under 
similar treatment gives rise to a mixture of 1-selenolanthraquinone, 
orange-red leaflets, m. p. 212°, and anthraquinone-1-diselenide, yellow, 
rhombic crystals, which can be separated by the action of alkali 
hydroxides, in which the latter compound is insoluble. 

The compound obtained from potassium 1-chloro-4-nitroanthra- 
quinone-8-sulphonate separates in small, violet needles, whilst the free 
acid forms reddish-violet flakes. F, M. G. M. 


{Conversion of Selenocyanoanthraquinones into Selenol- 
anthraquinones.] FAaRBENFABRIKEN VORM. Frrepr. Bayer & Co. 
(D.R.-P. 264940).—When 1-selenocyanoanthraquinones (A., 1913, 
i, 494) are treated with aqueous or alcoholic solutions of alkali 
hydroxides they give rise to the corresponding selenols, 

C,,H,0,"SeCN + H,O=C,,H,0,"SeH + CN-OH. 

Sodium 1-selenolanthraquinone-5-sulphonate, red needles, is obtained 
in this manner from sodium 1-selenocyanoanthraquinone-5-sulphonate, 
whilst 1-selenocyanoanthraquinone gives rise to 1-selenolanthra- 
quinone. These compounds are employed therapeutically aad in the 
preparation of dyes. F, M. G. M. 


Preparation of Compounds of Valeric or Bromovaleric 
Acid and Therapeutically Active Alcohols or Phenols. J. D. 
Rrepet (D.R.-P. 263018).—The menthyl, borny], and isobornyl] esters 
of valeric or bromovaleric acid are tasteless, odourless, crystalline 
substances which find therapeutic employment. 

Bornyl bromoisovalerylcarbamate, prepared from bromo-f-methy!- 
butyryl bro nide and bornyl carbamate in the presence of dimethy]l- 
aniline, has m. p. 138°; isobornyl bromoisvalerylcarbamate, m. p. 155° ; 
menthyl bromoisovalerylcarbamate, wm. p. 146—147°; thymyl bromoiso- 


valerylcarbamate, m. p. 137°, and bornyl isovalerylcarbamate, m p. 100°. 
M G. M. 


Specific Rotatory Power of Camphor in 90% Alcohol. 
Henrt Matosse (J. Pharm. Chim. 1913, [vii], 8, 505—506). 
—The specific rotatory power of camphor dissolved in 90% alcohol may 
be calculated from the formula [a]? 38°7+0°1532c or 38°7 +0°1344p 
or 52°14 -—0°13449, where c=grams of camphor in 100 c.c. of solution, 
p=grams of camphor in 100 grams of solution, and g=grams of 
solvent in 100 grams of solution. 
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Behaviour of Carvoxime and THucarvoxime Towards 
Hydrogen in Presence of Colloidal Palladium. 0. Watiacn 
{with Atan R. Avsraicnt and Rup. Kiem] (Chem. Zentr., 1913, ii, 
1144—1146 ; from Nachr. K. Ges. Wiss. Gottingen, 1913, 236—248). 
—The catalytic reduction of carvoxime and eucarvoxime is described. 

When the supply of hydrogen was not limited in the reduction 
of carvoxime, I, the nitroso-group was attacked, as well as the side- 
chain, and tetrahydrocarvone and carvacrylamine, III, were isolated. 
The latter is probably the result of the rearrangement of the imide, [I, 
according to the scheme : 


Me Me Me 
: 7: NOH ’ ‘NH ' NH, 
L II. 
(L) — (IL) — (III) YJ 
CMe, 
MeC:CH, MeC:CH, 


By working in dilute methyl alcoholic solution, with gum arabic as 
a protective-colloid (Skita’s modification of Paal’s method) and using 
only one molecular proportion of hydrogen, a new modification of 
carvotanacetoxime, C,,H,,:N*OH, was obtained in transparent prisms, 
m. p. 66—67°, [a], +18°66° (4° 5% solution in methyl alcohol). The 
ketone was liberated by hydrolysis; it had b. p. 229°5°, D?° 0-9376, 
My 1°4813, and gave the usual oxime, m. p. 75—76°, and the expected 
semicarbazone. The dihydrocarvoxime was further reduced under the 
same conditions with more hydrogen, smoothly to tetrahydrocarvoxime. 

Similarly, eucarvoxime gave a new modification of tetrahydro- 
eucarvoxime, OC,,H,,:N*OH, in woolly needles, m. p. 56—57°. The 
regenerated tetrahydroeucarvone had b. p. 207°, D®® 0:906, nm, 1°4553, 
and could not be re-converted into the above oxime. Moderated reduc- 
tion of eucarvoxime led to dihydrosucarvoxime, C,)H,,-N°OH, m. p. 
122—123°. This was hydrolysed and the ketone purified by the 
intervention of the semicarbazone, m. p. 195—197°. This dihydro- 
eucarvone had b. p. 213—214°, D®! 0/9325, mp 1°4790, values which 
differ from those of von Baeyer (A., 1894, i, 536). Since it yields 
dimethyladipic acid (V) on oxidation with chromic acid, it has the 
formula (IV): 

CMe 
LN 
av.) 2 §° —-+ (v,) co,H-[(CH,],-CMe,-CH,:CO,H, 
H.C CH, 
H, J CMe, 


whereas a different constitution was assigned to the ketone obtained 
by reducing eucarvone with sodium and alcohol (A., 1905, i, 450). 
J.C. W. 


New Investigations of Santenone. I. Enrico Rimini (Chem. 
Zentr., 1913, ii, 1390—1392; from R. L. Lombardo Sci. Lett. LEetr. 
Rend., 1913, 46, 787 —796*).—In extension of the work of Angeli and 
Rimini on the action of nitrous acid on fenchone- or camphor-oxime 

* and Gazzetta, 1913, 43, ii, 522—531. 
VOL, CVI. i. z 
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(A., 1897, i, 88, 90, 360), the author has similarly treated the oxime of 
santenone, Concentrated sulphuric acid converts the pernitroso- 
derivative into a saturated compound, isosantenone, which yields a 
monobasic acid when oxidised by warm permanganate and an a-ketonic 
acid when the cold agent is employed. For these and other reasons, 
it is probable that isosantenone contains an acetyl group and a 
5 membered-ring. 

Synthetic santenone forms, in contrast to the liquid oxime from the 
natural product, an oxime, C,H,,ON, which crystallises in leaflets, 
m. p. 80—81°. Either modification yielded a blue oi/, C,H,,ONCI, 
b. p. 113—116°/91 mm., when treated in hydrochloric acid solution 
with nitrous acid. This oil became colourless, even in ethereal 
solution, in a few days, and yielded santenonesemicarbazone when 
treated with the requisite reagent. A mixture containing about 30% 
of the pernitroso-derivative was prepared by the method employed in 
the case of tanacetone (A., 1900, i, 555). When it was treated with 
concentrated sulphuric acid, a pale yellow oil was produced, which, with 
semicarbazide, gave santenonesemicarbazone, sparingly soluble, m. p. 
224° (decomp.), and isosantenonesemicarbazone, C,,H,,ON,, fairly 
soluble needles, m. p. 172—175°. The latter was decomposed by concen- 
trated sulphuric acid or phthalic anhydride, followed by steam distilla- 
tion, when isosantenone was obtained. ‘This was purified by oxidising 
an impurity with cold 2% permanganate, condensing with semi- 
carbazide, and decomposing the pure product as above. Pure 
isosantenone, C,H,,0,is a colourless, stable oil, b. p. 180—186°, smelling 
of peppermint. It forms a syrupy oxime, b. p. 155—164°/28 mm., 
from which, in contrast to santenoneoxime, the ketone can be easily 
regained by hydrolysis with dilute sulphuric acid, and also a dibromide, 
C,H,,OBr,, which crystallises in leaflets, m. p, 47—48°, and incites to 
tears. 

The syrupy ketonic acid obtained by oxidising isosantenone in the 
cold, formed a semicarbazone, C,,H,,0,N,, m. p. 196°. The saturated 
acid, C,H,,"CO,H, obtained when warm alkaline permanganate was 
used, had m. p. 38—39°, and an odour resembling that of valeric acid. 
It was also obtained when the ketone or dibromoisosantenone was 
oxidised by sodium hypobromite, bromoform and carbon tetrabromide 
being the by-products. J.C. W. 


Alkylation of Thujone [Tanacetone] and isoThujone by means 
of Sodamide. A. Haier (Compt. rend., 1913, 157, 965—968. 
Compare A., 1905, i, 602).—Under suitable conditions three alkyl groups 
can be introduced into tanacetone, whilst with isothujone only two can 
be introduced. The following derivatives have been prepared by the 
action of sodamide, followed by the alkyl iodide in ethereal or toluene 
solution, this process being repeated once or twice. 


Dimethyltanacetone, OB.<an a colourless liquid, b. p. 92—94°/ 


12 mm. ; D? 0°916 ; [a]— 19°45’. It does not combine with hydroxy]l- 
amine, but is decomposed on heating with sodamide in sealed tubes at 
208°, giving a substance containing nitrogen and soluble in sulphuric 
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acid. All attempts to prepare a trimethyl derivative were un- 
successful. 
(CyHs)s 


Diallyltanacetone, O,H, <i 0 


147-5—148°5°/18 mm. (corr.), D? 0°9352; n> 1°4850. A considerable 
amount of tarry matter is formed in its preparation. 

Triallyltanacetone, C,,H,,O, a viscous liquid, b. p. 173—175°/21 mm. 
(corr.), Dj? 0:9467 ; n> 15016. 

Dimethylisothujone, C,o.H,,0, b. p. 120—122°/19 mm. (corr.). It 
yields no amide with sodamide in boiliug xylene, but a small quantity 
of a product soluble in dilute sulphuric acid. 

Allylisothujone, C,,H.,0, is difficult to obtain, the yield being very 
poor, condensation taking place and tarry matters being formed. It is 
a viscous liquid, b. p. 144—146°/18 mm. (corr.); Dj 0°9280; 
ny 1°4930. 

Tanacetone resembles menthone in that its methylation can only be 
carried to the dimethyl stage and its allylation to the triallyl stage. 
isoThujone on alkylation tends to form chiefly condensation products, 
From these results it appears that tanacetone contains a complex, 
*CH:CO-CH,.:, whilst csothujone contains the grouping *C-CO-CH,. 

W. G. 

[Essential Oils.] Scummmet & Co. (Semi-Annual Report, October, 
1913, pp. 19—111. Compare A., 1913, i, 743).—Achasma Walang leaves 
yielded 025% of oil having D'* 0°850, ay — 0°34’, acid number 101, 
saponification number 70, aldehydes 97%; the stalks gave 0°2% of oil, 
having D? 0-860, ap — 0°58’, acid number 26, saponification number 
75°6, saponification number after acetylation 285°6, aldehydes 96% ; 
the roots yielded 0°15% of oil having D** 0°856, ap, — 0°30’, acid 
number 18:9, saponification number 70, saponification number after 
acetylation 285°6, aldehydes 96% (Jaarb. dep. Landb. Ned. Ind., 1911, 
45). 

Acronychia laurifolia leaves gave 0°06% of oil having D*’ 0:909, 
a, +9°4’, acid number 0°8, saponification number 14 (loc. cit., p. 47). 

Alpinia malaccensis leaves gave 0°16% of oil having D® 1-03, 
saponification number 282-8, and yielding allocinnamic acid on 
saponification (loc. cit., p. 48, and Abstr., 1901, i, 219). 

Andropogon (Cymbopogon) odoratus (?) herb gave 0°3% of oil having 
D6 0-914, ap — 34°44’, saponification number 33°6, saponification 
number after acetylation 98:9. A. procerus(?) yielded 0°11% of oil, 
D* 0-960, ay —11°, acid number 1, saponification number 14, 
saponification number after acetylation 86°8 (loc. cit., p. 44). 

Amomum Cardamomum oil, distilled in Java, had D*° 0-909, a, 0°20’, 
acid number 0°8, saponification number 14, and contained 12% of 
cineole (loc. cit., p. 48). 

Michelia Champaca leaves yielded 0°04% of oil, D 0°922, ay + 12°30’, 
acid number 1°9, saponification number 25°2, saponification number 
after acetylation 63°5, having an odour recalling that of Champaca 
flowers (oc. cit., p. 46). 

The comparison of various methods for the assay of citronella oil 
referred to in the previous report (A., 1913, i, 744) is continued. 

f2 


colourless liquid, b. p. 
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Elionurus tripsacoides grass yields 0°1% of a yellow oil, D 0°976, 
ay — 10°, ester number 10:5, saponification number after acetylation 
42, and having an odour recalling that of vetiver oil. The oil boils 
from 275° to 325°, and is chiefly composed of a sesquiterpene, with a 
phenol (eugenol?). It gives a reddish-violet coloration with ferric 
chloride (Perf. Record, 1913, 4, 98). 

Eryngium foetidum oil, prepared in Java, had D*® 0-905, ay + 0°42’, 
acid number 29:5, saponification number 65, saponification number 
after acetylation 327 (Jaarb. dep. Landb. Ned. Ind., 1911, p. 46). 

Geranium oils from Réunion and Africa yield on hydrolysis 
considerable quantities of tiglic acid, which is probably present in 
the form of esters of geraniol, citronellol, and 8-phenylethyl alcohol. 
Geranyl tiglate has D! 0°9279, ap +0°, b. p. 149—151°/7 mm. 
Citronellyl tiglate has D™ 0-9090, ay +2°6’, b. p. 144—145°. Phenyl- 
ethyl tiglate has D® 1-0257, a, +0°, b. p. 139—140° All three esters 
have pleasant, but weak odours. 

Lantana Camara flower oil had D™ 0°9274, a, +14°50', acid 
number 0°9, ester number 24:3, and contained a paraffin. 

Lophanthus anisatus herb, grown in Marseilles, gave 0°11% of a 
brownish-green oil, D” 0°9640, n> 151655, acid number 2°8, ester 
number 14:0, soluble in 0°5 to 1 vol. or more of 90% alcohol and 
possessing a pleasant anise-like odour. The principal constituent is 
methylchavicole. 

Nigella sativa seeds gave 0°5% of a brown oil, D® 0°8855, ap + 2°52’, 
n® 1:48378, acid number 1:9, ester number 31°6, ester number after 
acetylation 73-0, soluble in 2 or more vols. of 90% alcohol. 

isoPulegol, prepared by the action of acetic anhydride on citronellal, 
when treated with sodium ethoxide in alcohol at 210° in a closed vessel 
was partly converted into methyleyc/ohexanol (yield 10%) and 
citronellol (yield 15%). 

Piper aduncum herb gave 0°1% of oil, D®” 0°856, ap +5°40’, acid 
number 1°2, saponification number 8-4, saponification number after 
acetylation 48:7 (loc. cit., p. 47). 

Prostanthera cineolifera herb gives 0°71% of a yellow oil, D” 0°9204, 
n> 1°4711, containing carvacrol, thymol, cuminaldehyde, p-cymene, 
pinene(#), and cineole, the latter forming about 61% of the oil. On 
saponification the oil yields some acetic acid (Baker and Smith, 
A., 1913, i, 1142). 

Ravensara aromatica wood yields an oil, which appears to consist 
mainly of a terpene, with a small amount of oxygenated substance. 

Spanish verbena oil had D” 0°9239, ay — 5°25’, n?? 1°49047, and was 
soluble in 1 vol. or more of 80% alcohol. Apart from citral and 
verbenone, already known to occur in Spanish verbena oil, this oil was 
found to contain J/-limonene, cineole (traces), methylheptenone, 
d-citronellol, an alcohol resembling that of cypress oil (A., 1913, i, 744), 
and 40t045% of sesquiterpene (caryophyllene?) and sesquiterpene alcohol, 
taken together, 

Lavandula Burmanni flowers yielded an oil, D® 0°9309, ay + 1°40’, 
acid number 1°9, ester number 115°7, soluble in 1°5 or more vols. 
of 80% alcohol, which was pale brown in colour and contained 
fencaone, The leaf oil had D” 0:9131, ap, — 0°40’, acid number 9°9, 


RS EE Vie Nm ia ate hha. oo 


ORGANIC CHEMISTRY. i. 69 


ester number 36°3, was soluble in 1°5 or more vols. of 70% alcohol, and 
had an odour recalling that of citral. 
The Report also contains a résumé of recent work on the chemistry, 


pharmacology, etc., of essential oils and their constituents. 
T. A. H. 


Constituents of Ethereal Oils. Constituents of Oil of 
Calamus. F. W. Semmier and K. E. Spornirz (Ber., 1913, 46, 
3700—3708).—A calamus oil of Russian origin having D3) 09633, 
my 150710, ay + 26°12’, has been separated into its constituents by 
fractional distillation, and the following products identified: Pinene, 
camphene, and camphor, which occur in the fraction b. p. 50—100°/ 
9 mm., and were identified by conversion into the nitroso-chloride, 
isoborneol, and oxime respectively. 

The fraction b. p. 115—135°/12 mm., after distillation over sodium, 
and subsequent oxidation with potassium permanganate, yielded a 
sesquiterpene hydrocarbon, C,,H,,, which the authors propose to term 
calamene, a name already assigned by Thoms and Beckstrém (A., 1901, 
i, 395 ; 1902, i, 809, 810) to the hydrocarbon C,;H.. isolated by them 
from oil of calamus. 

Calamene has b. p. 123—126°/10°5 mm., Dj} 0°9224, a)+5°, 
my 1:50572, forms a liquid monohydrochloride, and is reduced by 
hydrogen in the presence of platinum to tetrahydrocalamene, C,,H,,, 
b. p. 123—125°/10 mm., Dip 0°8951, mp 1°48480. It is probably a 
bicyclic sesquiterpene of the naphthalene series. 

The main constituent of the fraction b. p. 150—160°/13 mm., 
D,, 0°96115, mp 15098, is a’ sesquiterpene alcohol, C,,H,,O, for which 
the name calamenenol is suggested. The alcohol forms a sodium 
derivative, C,;H,,-ONa, and loses water so readily that attempts to 
prepare esters by the action of acetic and phthalic anhydrides were 
unsuccessful, The removal of water is best accomplished by heating 
the alcohol with formic acid or potassium hydrogen sulphate. After 
purification by distillation over sodium and subsequent treatment 
with potassium permanganate, the resulting hydrocarbon, C,,H,., which 
the authors term calamenene, has b. p. 136—143°/15 mm., Di} 0°9324, 
Ny 152317, ap +6°, and is converted by reduction with hydrogen in 
the presence of platinum into the tetrahydrocalamene described above. 
It is identical with the calamene of Thoms and Beckstrém (loc. cit.). 


In a preliminary investigation, a specimen of calamus oil, having b. p. 
55—170°/12°5 mm., D,, 0°9569, np 15070, ap +20°, gave a fraction 
b. p. 150—160°/13 mm., D,, 0°9688, np 151263, ap + 8°, consisting 
essentially of an alcohol, C,,H,,0, which differs from the isomeric 
calamenenol mentioned above, in that it yields an acetyl derivative, 
b. p. 155—163°/12 mm., D,, 0°9727, np 151004, ap +4°, when heated 
with acetic anhydride and sodium acetate. F, B. 


Transformation of the Essential Oil of Citrons into the 
Essential Oil of Roses. Pu. Barpier and R. Locquin (Compt. 
rend., 1913, 15'7, 1114—1118).—In support of their view that 
d-citronellol and /rhodinol are not merely optical but position 
isomerides, the authors have succeeded in converting d-citronellol into 


i. 70 ABSTRACTS OF CHEMICAL PAPERS. 


d@-rhodinol, the latter having all the properties, including perfume of 
natural rhodinol as obtained from roses and pelargonia, but being 
opposite in its optical activity. 

d-Citronellol, CH,:CMe-[CH,],-CHMe-CH,°CH,°OH, in the form of 
its acetate gives a bromohydrin with hydrogen bromide in acetic acid 
solution, and this on heating with sodium acetate in acetic acid for one 
hour at 160° and saponifying the product yields rhodinol and yy-di- 
methyloctan-ay-diol. 

d-Citronellal is converted through its oxime and nitrile into the 
corresponding acid, which on warming with thionyl chloride in 
benzene and pouring the product into alcohol yields ethyl ¢-chloro-Bt- 
dimethyloctoate, b. p. 137—140°/15 mm. This ester on heating 
with sodium acetate in acetic acid loses hydrogen chloride, giving 
ethyl rhodinate, which is reduced by sodium in absolute alcohol to 
d-rhodinol. 

Citronellic acid on esterification with sulphuric acid in alcohol yields 
ethyl t-hydroxy-Bl-dimethyloctoate, OH*CMe,°[CH,],*CH Me-CH,°CO,Et, 
b. p. 139—142°/13 mm., which on reduction with sodium in absolute 
alcohol gives yy-dimethyloctane-ay-diol, this alcohol being also obtained 
from d-citronellol by shaking it with 30% sulphuric acid. This glycol 
on boiling for two to three hours with 5% sulphuric acid gives 
pure d-rhodinol, this treatment being useful for purifying /-rhodinol 
itself. 

Both natural /-rhodinol and the d-rhodinol prepared as above, on 
oxidation with chromic acid, yield an unstable aldehyde, the oxime of 
which on treatment with acetic anhydride yields, not a nitrile, but 
acetylmenthoneoxime. The oxime of d-citronellal, on the other hand, 
when similarly treated yields only a nitrile and no trace of acetyl- 
menthoneoxime. 

The odour, characteristic of both the rhodinols, is ascribed by the 
authors to the grouping :<CMe,. W. G. 


Constituents of Oil of Frankincense. Emit Fromm and Emi. 
AvutiIn (Annalen, 1913, 401, 253—262).—Olibanum oil [oil of 
frankincense] free from terpenes, b. p. 70°/12 mm., D! 0:9685, 
ap + 20°48’, yields by distillation a small fraction, b. p. about 150°, two 
chiéf fractions, b. p. 210—211° and 260° respectively, and a viscous 
residue. The fraction b. p. 210—211° has been examined. It 
contains a substance, C,,H,,0, which is called olibanol. Olibanol is 
certainly not an ether. It reduces ammoniacal silver oxide slightly, 
yields hydrogen by treatment with sodium, and does not form a 
crystalline acetyl or benzoyl derivative, phenylhydrazone, oxime, or 
semicarbazone, so it is doubtful whether the substance is an alcohol, 
aldehyde, or ketone. 

By oxidation with neutral, concentrated potassium permanganate in 
the cold, olibanol yields unidentified neutral products and acid products. 
From the latter a ketonic acid,C,H,,0,,m. p. 130°, has beenisolated, which 
is converted by sodium hypobromite into bromoform and norpinic acid, 
and therefore, probably has the constitution 

Me 
CO,H:CH 2 >CH:COMe. 
HCH oy > 


ORGANIC CHEMISTRY. ‘ Te 


The ketonic acid is identical with the acid obtained from verbenone by 
Kerschbaum (m. p. of the mixed semicarbazones), and is very probably 
identical with pinononic acid. [Haensel (A., 1908, i, 665) separated 
from oil of frankincense, an alcohol, C, 3H, b. p. 205—212° (later 
the b. p. was given as 217°/20 mm., 333—334°/757 mm.), which he 
termed olibanol. ] C. 8. 


Ravensara Oil. Frrraup and Bonnarous (Chem. Zenir., 1913, 
ii, 1302—1303 ; from Bull. Sci. Pharmacol., 1913, 20, 403—405).— 
A eucalyptus-like oil has been obtained from the leaves and young 
twigs of the Madagascar tree, Ravensara aromatica, order Lauraceae. 
It consisted chiefly of a terpene, C,,H,, b. p. 171—172°, D” 0°8809, 
n> 1:4616, which would scarcely be freed from a trace of an oxygen 
compound, and also an oil which had b. p. 260—280°, a marked 
eucalyptus odour, and green fluorescence. J.C. W. 


The First-runnings of Finnish Turpentine Oil (II.). 
Theory of the Distillation of Wood. Ossian AscHan (Zeitsch. 
angew. Chem., 1913, 26, 709—713. Compare A., 1907, i, 947).—The 
further investigation of the first-runnings obtained below 60° has 
proved the presence of acetaldehyde, propaldehyde, a hydrocarbon, 
C,H,), and furan. Homologues of acetylene, including isoprene, were 
absent. 

The melting point of acetaldehyde-ammonia is found to be 92—94°. 

The theory deals with the method by which a number of the 
products isolated from turpentine oil may be considered to be built up 
from the decomposition products of acetic acid, which itself results from 
the decomposition of the cellulose and carbohydrates present in 
the wood. z. &. F. 


The Leaf Oil of Douglas Fir. A. W. Scnorcer (J. Amer. Chem. 
Soc., 1913, 35, 1895—1897. Compare Brandel and Sweet, Pharm. 
Review, 1908, 26, 326).—The oil, D 0'°8727—0°8759, obtained from 
the Douglas firs (Pseudotsuga taxifolia Britt.) of California, commenced 
to boil at 157°3°, the main portion distilling at 160—170°. 

The chief constituent was B-pinene (48%), and was accompanied by 
a-pinene (25%), dipentene, probably together with /-limonene (6%), 
borneol (6°5%), bornyl acetate (6°1%), and a green oil (5%), probably a 
sesquiterpene, The remainder is accounted for by loss through 
polymerisation. The first fraction gave a decided reaction for 
furfuraldehyde. D. F. T. 


Analysis of the Resin from the Cedar of Lebanon. Louis 
Revutrer [and Scuweinrurtu] (Chem. Zentr., 1913, ii, 1303; from 
Schweiz. Woch. Chem. Pharm., 1913, 51, 472—473). —A faintly 
aromatic resin with m. p. 95:°5—97°, saponification and ester numbers 
54-5—58°6, acid number 0, has been examined. It responded to 
reactions for caoutchouc and cholesterol. The steam-distillate of an 
a suspension contained a colourless oil, D! 0°8802, [a], — 13°36°, 

p 148567, which became yellow in the air and also deposited borneol. 
Soom the alkaline residue, cedric acid, O,,H,,0,, a brownish-yellow 
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powder, and cedrenolic acid, C,,H,,O0,, a semi-liquid resin, were isolated. 
The cedar resin also contained an unsaponifiable, neutral ingredient 
which had the properties of a resen. J. 0. W. 


Analysis of the Resin from Pistacia Terebinthus var., 
Palistina. Louis Reuter (Chem. Zenétr., 1913, ii, 1303—1304; 
from Schweiz. Woch. Chem. Pharm., 1913, 51, 537—540).—An 
aromatic resin with m. p. 70—71°, acid number 126:16—130°54, 
saponification number 235°87—241'14, ester number 106-7—110°6, 
containing numerous pointed crystals and responding to the cholesterol 
tests, has been investigated. The steam-distillate contained an oil, 
D0°8516, [a])p —17°18’, x) 1°4622, which deposited borneol. The 
following were isolated from the residue:, pistacic acid, C,,H,,O,, 
amorphous, m. p. 104°; pistacolic acid, C,,H,.O,, colourless crystals, 
m. p. 148—148'5°; B-pistacolic acid, C,,H,,0,, white powder, m. p. 
148—149°5°, acid number 101°08—101°12 ; a-ptstacolic acid, C,,H,,0,, 
white powder, m. p. 91°5—92°4°, acid number 61°77—62°15; 
pistacinolic acid, C,.H,.0,, yellowish-white crystals, m. p. 138°; 
a-pistacinolic acid, C,,H,,0,, white powder, m. p. 103—104°; a-ter- 
pentinic acid, C,,H,,O,, large, colourless crystals, m. p. 110—111°; 
B-terpentinic acid, C,,H,,O,, white powder, m. p. 82°5—84%, acid 
number 78°6—78'89 ; a-pistaciaresen, C,.H,.O,, white crystals, m. p. 
103—104°; B-pistaciaresen, C,,H,,O,, amorphous, m. p. 96—97‘5° ; 
lterpentinoresen, C,,H,,O,, amorphous, m. p. 79—81°5°. J.C. W. 


Biochemical Synthesis of Glucosides of Multivalent 
Alcohols : a-Glucosides of Glycerol and Glycol. Em. BourquELotr 
and M. Brivet (Compt. rend., 1913, 15'7, 1024—1027. Compare A., 
1913, i, 1080).—The formation of glucosides by the action of bottom 
yeast on solutions of dextrose in aqueous solutions of glycerol or ethylene 
glycol containing varying percentages of these multivalent alcohols has 
been followed in each case and allowed to proceed until the rotation became 
constant. In the first case the amount of combined dextrose at the 
end of the reaction increased steadily with the concentration of the 
glycerol up to 94% glycerol. In the case of glycol, a similar increase 
was noted up to 60% of glycol, beyond which little or no action took 
place. Glycol at a concentration of above 60% thus apparently destroys 
a-glucosidase, its toxicity coming between that of the univalent alcohols 
and the tervalent alcohol, glycerol. W. G. 


Chlorophyll. XVIII. Phyllocyanin and Phylloxanthin. 
H. Mavarskr and L, Marcuiewski (Biochem. Zeitsch., 1913, 57, 
112—124).—The preparation of phyllocyanin by the action of con- 
centrated hydrochloric acid on chlorophyllan and its purification by 
Willstiatter and Mieg’s process are described. By treatment with 1% 
aqueous potassium hydroxide, phyllocyanin is converted into anhydro- 
f-phyllotaonin and a second substance not closely related to it. 

Numerous analyses of phyllocyanin point to the formule 

C,,H,,0,N,(OMe) and C,,H,.0,N,(OMe) 
for the substance: dried at 110° and air-dried respectively. These 
formule are in harmony with the formation of anhydro-B-phyllotaonin 


ORGANIC CHEMISTRY. i. 73 


from phyllocyanin by the loss of methyl alcohol and with the conversion 
of neochlorophyllan into phyllocyanin by the elimination of the phytyl 
roup. 

. The absorption spectrum of a 0°04% solution of phyllocyanin in 
chloroform has been measured, Its comparison with those of neo- 
chlorophyllan and 8-phyllotaonin indicates that the phytyl group has 
very little, the methoxy-group a very marked, influence on the optical 
properties. 

The work on the identity of phylloxanthin and allochlorophyllan has 
been already recorded (A., 1912, i, 203). 

The paper concludes with some criticisms of Willstitter’s work on 
the degradation of chlorophyll by alkalis (A., 1913, i, 1214). ©.S. 


The Chlorophyll Group. XIX. Variation in the Chloro- 
phyll Quotient in Leaves and its Biological Significance. 
H. Borowska and L. Marcuiewski (Biochem. Zeitsch., 1913, 57, 
423—429).—The methods devised by Jacobson and Marchlewski 
(A., 1912, ii, 705) for the determination of the relation of neo- to 
allo-chlorophyll have been subjected to critical revision, and their 
accuracy is upheld. It is proved that both chlorophyllans are 
completely extracted from leaves. The chlorophyll quotient is found 
not to be constant as claimed by Willstitter, but to vary both from 
one species to another and in the same species under different external 
conditions. In support of this view, quotations are given from Max 
Wagner (Allgem. Forst und Jagdzeit, 1913), who shows that the breadth 
of the absorption band varies botli from plant to plant and with species, 
and that the band consists of two portions, the boundaries between 
which were not constant, but are altered almost daily as the plants 
develop. There is an alteration both in the composition of the leaf- 
green and in the breadth of the absorption band. 

The relation between the character of the soil, the absorption of 
light, and consequent growth is expressed as follows: the absolute 
and relative quantities of the bluish-green neochlorophyll produced 
depend on the character of the soil; the amount of the pigment 
regulates the power of the plant to absorb light of suitable wave- 
length, and this in turn governs the synthesis of organic matter. 

E, F, A. 


The Composition of the Lake which is Formed on Cotton 
Fibre in Dyeing with Basic Dyes. A. Sanin (Kolloid. Zeitsch., 
1913, 13, 305—310).—The author describes experiments which have 
been made in order to elucidate the nature of the changes which are 
involved in the successive treatment of cotton fibre with solutions of 
tannin, potassium antimonyl tartrate, and basic dyes. Previous 
observations have shown that the interaction of the two former 
substances leads, under certain conditions, to the formation of a 
definite compound of the composition (C,,H,O,),SbOH. The behaviour 
of this substance towards a number of basic dyes has now been 
examined. The antimony tannin compound was suspended in water, 
and to this was added an excess of an aqueous alcoholic solution of the 
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dye, the mixture ;being then boiled for twenty minutes, and after- 
wards filtered through a cotton-wool filter. After washing and drying, 
the solid residue was examined by estimation of the antimony and the 
nitrogen. The products obtained with chrysoidine, magenta, crystal- 
violet, safranine, and Victoria-blue, afford strong evidence in support of 
the view that a definite chemical compound is formed by combination of 
the basic dye with the antimony tannin compound. ; It is supposed that 
the free hydroxyl group of the antimony tannin compound is thereby 
eliminated. H. M. 


Reactions of Lactones. Moritz Koun [and, in part, with 
H. Hotzineer]}(Monatsh., 1913, 34, 1729—1740).—An account of 
the action of organo-magnesium compounds on 4-hydroxy-5-keto- 
2:2: 4-trimethyltetrahydrofuran (A., 1909, i, 599) and 4-amino-5-keto- 
2:2:4-trimethyltetrahydrofuran (A., 1908, i, 819). The hydroxy- 
compound reacts with magnesium methyl iodide (3 mols.) in ethereal 
solution, yielding Bye-trimethylhexane-fye-triol (Richard and Langlais, 
A., 1910, i, 455; Bouveault and Levallois, A., 1911, i, 3); with 
magnesium bromide it forms the anhydride of aa-diphenyl-By-dimethyl- 
pentane-aBs-triol (4-hydroxy-5 : 5-diphenyl-2 : 2 : 4-trimethyltetrahydro- 


furan), b. p. 205°/12 mm., m. p. 113°, i oH OMe” OH. 
4-Amino-5-keto-2 : 2 : 4- -trimethyltetrahydrofuran combines with 


chloroacetic acid (1 al in ethereal solution, yielding a chloroacetate 
as a leafy, white mass, m. p. 167—170°.. When heated with 
benzyl chloride it forms a “4 derivative, 


0—- 
bMe,-CH, CON. cMe-NH-C,H,, 


which yields a picrate, m. p. 184°, and a nitroso-compound, crystallising 
in needles, m. p. 92—94°. 

It reacts with magnesium methyl iodide, yielding y-amino-Bye-tri- 
methylhexane-Be-diol, OH*CMe,*CMe(NH,)*CH,*CMe,°OH. This has 
b. p. 157—160°/30 mm., m. p. 64—65°, and forms a chloroacetate, 
m. p. 142—144°, 

4-Amino-5 : 5-diphenyl-2 : 2 : 4-trimethyltetrahydrofuran, 


—cPh, 
bMe,-cH, CMe NH» 


prepared by the action of magnesium phenyl bromide on 4-amino- 
5-keto-2: 2: 4-trimethyltetrahydrofuran and warming the resulting 
product with 45% sulphuric acid, crystallises from alcohol in white 
needles, m. p. 108°. 

4-Methylamino-2-phenyl-1 : 4-dimethoxy-5-pyrrolidone (A., 1908, 
i, 829) combines with chloroacetic acid in alcvholic solution, yielding a 
dichloroacetate, 5H ON 92C,H,0,Cl, which crystallises in transparent 
plates, m. p. 131—133° F. B. 


Action of Mixed Organo-magnesium Derivatives on the 
Bimolecular Polymeride of Crotonaldehyde. Roger Dovuris 
(Compt. rend., 1913, 157, 943—945).—In support of Delépine’s 
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formula for this polymeride (compare A., 1910, i, 219), the author has 

prepared from it a number of secondary alcohols of the type 
C,H,,0°-CHR:OH 

by the action of magnesium alkyl haloids (1°25 mols.) on the aldehyde 

(1 mol.) in ethereal solution. From these the corresponding acetic 

esters have been prepared. 

The alcohol, C,H,,O-CHMe-OH, has b. p. 107—109°/14 mm. ; 
D{ 1:0144 ; DY 1:0098 ; and gives an acetate, b. p. 109—112°/15 mm. ; 
D! 10243 ; : De 1:0068. 

With an excess of magnesium methyl iodide, the alcohol is not 
obtained, but the compound, C,H,,0°CH:CH,, with a strong odour of 
camphor, having b. p. 59—63°/18 mm. ; D{ 0°9200; D? 0°8983, and 
unacted on by acetic anhydride. 

The alcohol, C,H,,0°CHEt*OH (compare Joc. cit.), is a viscid, pale 
yellow liquid, b. p. 125—130°/21 mm. ; D{ 1:0004 ; D7 0-9987, giving 
an acetate, b. p. 129—130°/23 mm. ; D{ 10168 ; D? 0°9992. 

The alcohol, C,H,,O°CHPr*-OH, b. p. 118 —125°/22 mm. ; D{ 1°0022 ; 
D'? 09970, giving an acetate, b. p. 119—122°/13 mm. ; D{ 0°9974; 
DY 0°9827. 

The alcohol, C,H,,O-CH(OH):C,H,*%, b. p. 127—133°/13 mm.; 
D{ 0 9729 ; Df 0°9619, furnishing an acetate, b. p. 130—132°/14 mm. ; 
D{ 09818; DY 0°9680. 

The alcohol, C,H,,0°CH(OH)-C,H,,*, b. p. 144—150°/15 mm. ; 
D{ 09678; D¥ 0°9543, giving an acetate, b. p. 143—145°/13 mm. ; 
D? 0°9716 ; D? 0: 9592. W. G. 


Condensation of Phloroglucinol with Aldehydes. I. F. 
Wenzet (Monatsh., 1913, 34, 1915—1955).—[With L, FinkeExstern. | 
—An examination of the condensation products of phloroglucinol 
with a number of simple aliphatic and hydroxy-aldehydes shows that, 
although their composition is in agreement with the view (compare 
Councler, A., 1895, i, 164) that the condensation takes, according to 
the scheme, 3 mols. phloroglucinol + 2 mols. aldehyde — 2 mols. water, 
the products really consist of mixtures of two substances, the 
composition of which may be represented as follows : 

(a) 1 Mol. phloroglucinol +1 mol. aldehyde - 1H,0. 
(6) 2 Mols. phloroglucinol + 1 mol. aldehyde - 1H,0. 
8-Hydroxybutaldehyde and formaldehyde show an _ exceptional 
behaviour, in that they undergo condensation with phloroglucinol 
in one direction only, yielding products of the type (a) and (0) 
respectively. 

The course of the condensation depends both on the temperature 
and on the nature of the condensing agent employed, the best results 
being obtained by the use of sulphuric acid. 

The initial condensation products are amorphous, colourless sub- 
stances, but, when kept in contact with the mother liquor, slowly 
lose water and give rise to red substances. 

When f-hydroxybutaldehyde dissolved in a little water is added to 
a solution of phloroglucinol in 4—5% sulphuric acid (by volume) and 
the temperature of the mixture maintained at about 6°, a substance, 
C,,H,,0,, is rapidly deposited in snow-white flocks. The substance 
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forms a pale yellow powder when dry, gives a blood-red coloration 
with strong sulphuric acid, and yields with acetic anhydride and 
anhydrous sodium acetate a colourless, amorphous ¢triacetyl derivative. 
When kept in contact with the sulphuric acid solution in which the 
condensation was carried out, the substance gradually acquires a red 
colour, and is transformed into the compound, C,,H,,O,. The original 
colourless condensation product is considered to have the formula (I), 
whilst the red compound has the structure (II): 


0 0 CH 
(L)  ( N:CH-CH,CHMeoH (1) ( 7 Jon, 


The condensation products of phloroglucinol with formaldehyde, 
acetaldehyde, propaldehyde, valeraldehyde, $-hydroxypropaldehyde, 
acetopropionaldol, and propionaldol are also described. Glycoll- 
aldehyde and glyceraldehyde undergo condensation with phloro- 
glucinol with much greater difficulty than the aldehydes already 
mentioned. On the other hand, acraldehyde readily condenses with 
phloroglucinol, yielding a lilac-coloured substance, which differs from 
the condensation products derived from the saturated and hydroxy- 
aldehydes in that it cannot be acetylated, and in undergoing no 
change in colour when kept in contact with the solution in which the 
condensation was carried out. 

[With Evezn LAzdr.]—The condensation of /-arabinose and /-xylose 
with phloroglucinol by means of hydrochloric acid has also been 
examined. It is found that the velocity of condensation depends to a 
very great extent both on the concentration of the hydrochloric 
acid employed and on the temperature at which the reaction is 
carried out. 

The condensation proceeds much more readily with /-xylose than 
with /-arabinose, and in both cases is accelerated by the addition of 
ethyl or amy] alcohol. 

Dimethy]phloroglucinol (2 : 4: 6-trihydroxy-m-xylene) condenses with 
furfuraldehyde in the presence of hydrochloric acid, yielding a substance, 
C,,H,,0,, which forms a light brown powder and becomes dark olive- 
green on exposure to air. 

The condensation product of dimethylphloroglucinol with J/-xylose 
forms a deep brownish-red powder ; it chars without melting, and is 
considered to have the constitution represented in III : 


Me 0 0 
0: \/ ‘\¢-CH(OH)-CH,-OH 0:/ V4 ‘\0-CH(OH)-CH,OH 
a, Va 

OH CH OMe CH 


(IIL.) (IY.) 


The product (formula IV), formed by condensing phloroglucinol 
monomethyl ether with /-xylose in the presence of hydrochloric acid, 
separates as the hydrochloride in slender, deep red needles which 
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are transformed into a light brown, amorphous powder by washing with 
water. 

[With L. Fiyxetsrern.]|—In the presence of hydrochloric acid, 
vanillin condenses with phloroglucinol, yielding a colourless, amorphous 
substance, C,,H,,0,; if sulphuric acid is used as a condensing agent, 
a mixture of the compounds C,,H,,0,; and C,,H,,0, is obtained as light 
rose-coloured flocks which suddenly become light yellow when washed 
with water F, B. 


3-Hydroxy-2-phenylthionaphthen and 2: 2’-Diphenylthio- 
indigo White. Lupwic Kas and Josera Bayer (Ber., 1913, 46, 
3879—3885. Compare Apitzsch, A., 1913, i, 1341).—In a previous 
paper (A., 1912, i, 726) the authors have described a compound, 
obtained by the oxidation of phenylindoxyl or the reduction of 
2-phenylindone, which dissociates when heated in indifferent solvents 
into phenylindoxyl and 2-phenylindone, but they were unable to 
determine which of the two following structures should be assigned 
to it: 


OH, <C> oPh-cPh<y 9 >O,Hy 


OH, <Qy > oPh-0-0< OSH, 
With the object of throwing further light on this point the authors are 
undertaking an examination of the behaviour of a number of 2: 2’- 
substitution products of indigoid compounds, the present paper dealing 
with (2: 2’-diphenylthioindigo white”) 2(3’-keto-2'-phenyl-2’ : 3’- 
dihydrothionaphtheny! )-3-keto-2-phenyl-2 : 3-dihydrothionaphthen, 

CH, <OO>0Ph--CPh<O>0,H,, 

This substance dissolves in the more volatile solvents, yielding almost 
colourless solutions which at their b. p. acquire a greenish-yellow 
colour. Its solutions in xylene, nitrdbenzene, and other less volatile 
solvents have a yellowish- to emerald-green colour, the intensity of 
which depends on the temperature ; on cooling, the colour practically 
disappears. 

This change in colour is considered to be due to the dissociation 
of the compound into free radicles as indicated by the dotted line. 
The green solutions decolorise bromine, oxidise quinol to p-benzo- 
quinone, and when boiled for some time, acquire a yellow colour ; on 
evaporation, the yellow solutions yield a substance, m. p. above 350°, 
which gives a yellowish-red coloration with sulphuric acid, The 
free radicle is not so sensitive towards atmospheric oxygen as the 
triarylmethyls, for the green solutions can be shaken with air without 
undergoing appreciable change; oxidation, however, ensues when 
oxygen is passed into the ethyl benzoate solution at 150°, the green 
colour giving place to brown. The greater stability of the radicle 
towards oxygen as compared with the triarylmethyls is referred to the 
presence of the carbonyl group. 

Methyl 0-a-carbethoxybenzylthiolbenzoate, 

CO,Et-CHPh:S:C,H,°CO,Me, 
prepared by theinteraction of ethyl phenylbromoacetate and the potassium 
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salt of methyl o-thiolbenzoate in alcoholic solution, crystallises in 
prismatic plates, m. p. 62—63°, and on treatment with ethyl-alcoholic 
sodium ethoxide is converted into 3-hydroxy-2-phenylthionaphthen, 


05H, <COM Soph. 


This forms clusters of colourless needles, m. p. 103—104°, develops a 
yellowish-brown coloration with sulphuric acid, and yields a benzoyl 
derivative crystallising in prisms, m. p. 115—116°. Itssolutionin aqueous 
sodium hydroxide'is oxidised by potassium ferricyanide to 2(3’-keto-2’- 
phenyl - 2’ : 3’ - dihydrothionaphtheny])-3 - keto - 2-pheny]-2 : 3-dibydro- 
thionaphthen, which forms yellow prisms having a faint greenish 
tinge, m. p. 231°. F. B. 


Hydrogenation of Organic Compounds. VEREINIGTE CHININ- 
FABRIKEN ZIMMER & Co. (D.R.-P. 267306).—The catalytic hydrogena- 
tion of organic compounds can be easily effected by treating the 
substance with finely divided metals of the platinum group and formic 
acid. The acid is catalytically decomposed into carbon dioxide and 
hydrogen, the former being evolved, and the latter acting on the 
organic substance present. Examples are given illustrating the 
preparation of hydroquinine from quinine (using colloidal or spongy 
palladium), and of 8-phenylpropionic acid from cinnamic acid (using 
spongy palladium). 


Ephedrine and y-Ephedrine. Ernst Scumipt (Chem. Zentr., 
1913, ii, 1310 ; from Apoth. Zett., 1913, 28, 667. Compare A., 1912, 
i, 644; 1913, i, 750)—Whereas Jl-ephedrine is converted into 
d-y-ephedrine on heating with 25% hydrochloric acid in a tubeat 100°, 
and vice versa, the hydrochlorides are stable towards water at 
200—205°, J.C. W. 


Physostigmine [Eserine}]. I. Fritz Srraus (Annalen, 1913, 
401, 350—376. Compare Salway, T., 1912, 101, 978; 1913, 103, 
351).—Little is known about eserine beyond the facts that it has the 
formula C,,H,,O,N,, contains the group *CO-NHMe, and yields 
methylindoles by distillation with zinc dust, eseroline by treatment 
with potassium hydroxide in the absence of air, and rubreserine, 
eserine-brown and eserine-blue by atmospheric oxidation. 

The authors now find that eserine decomposes when heated at 150° 
in an absolute vacuum, and yields eseroline, which can then be distilled 
at 240° without any change, even in the magnitude of its rotation. 
Eseroline, therefore, as been selected as the starting-point in this 
investigation. The picrate is apparently dimorphous; usually the 
m. p. is 167—168°, but on one occasion 190—191° was observed 
(Salway gives 195°). The benzoate, C.,H,,O,N,, m. p. 155—156°, 
[a]» — 108-7° in 38°4% methyl alcohol, stout leaflets, prepared by the 
addition of solid benzoic acid to an ethereal solution of eseroline, is very 
characteristic and is useful for the identification and isolation ofthe base. 

Eseroline methiodide (picrate, m. p. 184—185° [decomp.]) is con- 
verted by aqueous silver sulphate and sulphuric acid into methyl- 
eserolinium sulphate, which reacts with barium carbonate to give a 
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solution of methyleserolinium carbonate. This solution reacts with 
sodium picrate to give a picrate identical with that above, and yields 
by evaporation in a vacuum, ultimately in a current of hydrogen at 
80—90°, a viscous residue which is completely freed from water at 
100° in a vacuum, leaving a reddish-brown, amorphous substance, 
m. p. about 170° (decomp.). The amorphous substance is heated 
under reduced pressure at 190—200° (whereby it undergoes a distinct 
change), and, finally, under greatly reduced pressure (oil-pump) at 
200—235°. An ethereal solution of the solid distillate is separated 
by hydrochloric acid into a basic substance (which has not been 
examined, but reasons are given for the belief that it has the constitu- 
tion OH-0,H <A (GH:CH,) CoH) and a phenolic substance, 
C,,H,,ON, m. p. 1075—108°, colourless needles, which is called 
physostigmol. The latter dissolves extremely easily in very dilute 
sodium hydroxide, but not in sodium carbonate, is soluble in concen- 
trated hydrochloric acid, develops a green coloration with ferric 
chloride, reduces ammoniacal silver oxide and alkaline potassium 
permanganate, condenses with diazobenzenesulphonic acid, and forms 
a picrate, m. p. 161—162°, long, dark red needles. Physostigmol 


probably has the constitution OHH OoH:cH > CH although 
are. 


it does not respond to the pine-shaving test ; it is optically inactive. 

The volatile bases obtained in the preparation of physostigmol 
contain trimethylamine and dimethylamine. LZthylamine aurichloride 
and dimethylamine aurichloride have m. p. 194—196° and 195—198° 
respectively ; the m, p. of the mixture is 172°. 

Kserine forms an aurichloride, C,,H,,O.N,,2HAuCl,, m. p. 163—165° 
(decomp.), yellow leaflets, and platinichloride, C,,H,,O.N,,H,PtCl,, 
decomp. about 180°, orange-yellow needles. C. 8. 


Preparation of Hydrastinine from Dihydrohydrastinine. 
FARBENFABRIKEN VORM. Friepr. Bayer & Co. (D.R.-P. 267272).—An 
alcoholic solution of dihydrohydrastinine is treated with an alcoholic 
or ethereal solution of iodine in the presence of anhydrous potassium 
acetate. The hydrastinine hydriodide which separates out has m. p. 
233—234°, J.C. 0, 


Extractives of Muscle. Creatosine, a New Base from Meat 
Extract. R. Krimpere and Lronip Izraitsxy (Zeitsch. physiol. Chem., 
1913, 88, 324—330).—A base, creatosine, forming an aurichloride of 
the composition C,,H,,0,N,Au,Cl, has been isolated from two different 
preparations of Liebig’s meat extract. It crystallises in yellow needles, 
m. p. 128—130°. A second base forming an aurichloride with 43°7% 
of gold is under investigation. E. F. A, 


Strychnos Alkaloids. XVIII. Some Non-Acid Products of 
the Oxidation of Strychnine. Hermann Levucus and Gore 
ScawaEBEL (er., 1913, 46, 3693—3699. Compare A., 1908, i, 563). 
—In addition to strychninonic and dibydrostrychninonic acids the 
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oxidation of strychnine in chloroform solution by an acetone solution 
of potassium permanganate at 15—20° yields small quantities of the 
following neutral or basic substances : 

(1) A neutral substance, C,,H,,O,N,, crystallising in transparent 
prisms, which becomes brown at 290° and has m. p. 320° (decomp.). 

(2) A hydrochloride (or methochloride), C,,H,,O,N,,HCI,H,O or 
C,,H,,0,N,,CH,Cl,H,O, which crystallises in very slender, felted 
needles or in rectangular or pentagonal leaflets. It becomes brown at 
270° and has m. p. 296—300° (decomp.). ‘The free base is soluble in 
water. 

(3) A substance, C,,H,.0,N,, crystallising in very slender, colourless 
leaflets, m. p. 252—255° (decomp.), with previous sintering at 247°. 
For details cf the separation of the above substances, all of which give 


the Otto reaction for strychnine, the original should be consulted. 
F. B. 


Preparation of Readily Soluble Xanthine Derivatives. 
FARBENFABRIKEN VORM. Friepr. Bayer & Co. (D.R.P. 264389).—A 
crystalline substance, which is a molecular mixture of theophylline and 
sodium 2-methylquinoline-6-carboxylate, is obtained when an aqueous 
solution of sodium theophylline (202 parts) and 190 parts of 2-methyl- 
quinoline-6-carboxylic acid is heated and the filtered solution 
evaporated to dryness under diminished pressure. 

Caffeine and sodium 2-phenylquinoline-4-carboxylate furnish a 
similar crystalline substance. F. M. G. M. 


Preparation of a Ferrous Salt of 2-Pyrrolidone-5-carboxylic 
Acid. F. Horrmann, La Rocue & Co, (D.R.-P. 264391).—When an 
aqueous solution containing 15 parts of 2-pyrrolidone 5-carboxylic acid 
is boiled during five hours with iron powder (5 parts) in the presence 
of an inert gas, filtered, and the filtrate subsequently evaporated, 
it furnishes a red compound, (C;H,0,N),Fe, which is stable in a 
dry condition. F. M. G. M, 


Methylpiperidinecarboxylic Acid. Ernst Scumipt (Chem. Zentr., 
1913, ii, 1310; from Apoth. Zeit., 1913, 28, 667).—Starting with 
dibromopimelic ester and methylamine, a mixture of two isomeric 
methylpiperidinecarboxylic acids has been obtained. One of them is 
apparently identical with the acid which was isolated during the 
oxidation of scopoline (A., 1909, i, 173). J.C. W. 


Pyrrole Group. X. Alkylation of Pyrroles. I. Direct 
Synthesis of Homopyrroles. Brrnarpo Oppo and Romu,Lpo 
Mame! (Gazzetta, 1913, 43, ii, 504—517. Compare A., 1912, i, 804). 
—The action of metbyl iodide on magnesium pyrryl bromide yields 
principally 3-methylpyrrole, together with small proportions of 
2-methylpyrrole, both dimethylpyrroles, C,NH,Me,, and a_ base, 
which is apparently 1 ; 2-dibydropyridine. T. H. P. 
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Derivatives of Isatin and Dioxindole. Moritz Koun and 
Atrons OsterseTzerR (Monatsh., 1913, 34, 1741—1750).—Isatin-3- 
oxime is very readily prepared by gradually adding 10% aqueous 
potassium hydroxide to an equimolecular mixture of isatin and 
hydroxylamine hydrochloride until a clear yellow solution is obtained, 
and then acidifying with a mineral acid. With acetic anhydride it 


forms a diacetyl derivative, N Acs o:N ‘OAc, which crystal- 


lises in pointed needles of a light brown colour, m. p, 174—175°, with 
previous softening at 165°. 

On treatment with barium hydroxide in hot aqueous solution, 
l-methylisatin yields a barium salt, Ba(C,H,O,N,),, crystallising with 
2H,0 in clusters of intensely yellow needles, which lose their water at 
125°, and then have an orange-yellow colour. The barium salts react 
with hydroxylamine hydrochloride to form 1-methy]-2-isatoxime. This 
has m. p. 189—192° with previous softening (compare Colman, T., 1889, 
55, 5), and yields an acetyl derivative, crystallising in short, dark 
yellow columns, softening at 135°, m. p. 154—155°. 

The barium salt of 5-bromo-1-methylisatin crystallises with 2H,O, and 
on treatment with hydroxylamine hydrochloride gives rise to 5-bromo-1- 


methylisatin-3-ovime, NMe<CsG3">0:N-OH, m. p. 228°, with 


previous darkening and softening at 205° and 215° respectively. 
The addition of magnesium phenyl bromide in ethereal solution to a 
benzene solution of 1-methylisatin yields 3-phenyl-1-methyldioxindole, 


NMo<Csits>oph-0H, which forms white, leafy crystals, m. p. 139°, 


and reacts with methyl sulphate and aqueous potassium hydroxide to 
form a 3-phenyl-l-methyldioxindole methyl ether, identical with that 
obtained by the direct methylation of 3-phenyldioxindole (compare A., 
1912, i, 50). 

3-a-Naphthyl-1-methyldioxindole, prepared from 1-methylisatin and 
magnesium a-naphthyl bromide, crystallises in bright, greyish-brown, 
microscopic needles, m. p. 152—153°. F, B. 


Stereoisomerism of Inactive Ammonium Salts containing 
Asymmetric Nitrogen and Asymmetric Carbon. E. Wepexinp 
and K. Banpau (Annalen, 1913, 401, 326—349).—It has already 
been shown (A., 1912, i, 501; 1913, i, 893) that asymmetric 
ammonium or di-ammonium salts containing an active carbon atom 
can be separated into two stereoisomerides represented by the 
schemes (N +,C -) and (N —,G—) for the former, and 

N+,C+)°*'*(N+,C+) 
and (N —,C+)***:(N-—,C+) for the latter, salts. The present paper 
is an extension of the work and deals with the stereoisomerism of 
inactive ammonium salts containing asymmetric nitrogen and asym- 
metric carbon. The inactive ammonium salt, therefore, contains the 
four stereoisomerides, (C + ,N +), (C+,N —),(C-—,N+),and (C-,N-—). 
It has been separated by the authors’ solubility method into the 
inactive pairs, 1 iy } and 102 'N + }. Attempts to resolve 
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each of these inactive salts into their active components by means of 
the d-camphorsulphonates or d-bromocamphorsulphonates have been 
unsuccessful, possibly because the salts examined belong to the tetra- 
hydroisoquinolinium series (no inactive member of this series has ever 
been resolved into its active components). 

1 : 2-Diethyl-1 : 2-dihydroisoquinoline, O©,,H,,N, b. p. 145—150°/ 
15 mm., prepared in the usual manner from magnesium ethyl iodide 
and isoquinoline ethiodide (compare Freund and Bode, A., 1909, i, 
514), reacts readily with benzyl iodide to form 2-benzyl-1 : 2-diethy/- 
1: 2-dihydroisoquinolinium iodide. Although this salt, by fractional 
crystallisation, shows evidence of being separated into two components, 
salts of this type are in general not suited to the authors’ purpose on 
account of their decomposability. Very successful results, however, 
are obtained with the salts of the tetrahydrotsoquinolinium bases, which 
are quite stable and crystallise well. By reduction with tin and 
hydrochloric acid, 1; 2-diethyl-1 :2-dihydroisoquinoline is converted 
into 1 : 2-diethyl-1 : 2: 3 : 4-tetrahydroisoquinoline, C,,H,,N, b. p. 
122°/18 mm., the picrate of which, decomp. 106—108°, pale yellow, 
triclinic crystals (a:6:¢ = 1°2062:1:1°3652; a=92°134', B=113°35}’, 
y = 91°32’), is proved crystallographically to be individual. 

A mixture of the tetrahydro-base and benzyl bromide solidifies after 
some days to form 2-benzyl-1 :2-diethyl-1:2:3:4-tetrahydroisoquinolinium 
bromide, C..H,,NBr, decomp. 208°, which is separated by fractional 
crystallisation from alcohol into a sparingly soluble a-salt, decomp. 
215°, monoclinic needles, and an easily soluble f-salt, decomp. 195°, 
monoclinic (#) crystals. The d-camphorsulphonate and d-bromocamphor- 
sulphonate of the a-base have decomp. 168—170° and 185—187° 
respectively, whilst the corresponding salts of the B-base have decomp. 
105° and 213° respectively. 

The following salts have been prepared by methods similar to the 
preceding : 2-Benzyl-1 : 2-diethyl-1 : 2: 3 : 4-tetrahydroisoguinolinium 
iodide, decomp. 195°, is separated by crystallisation from alcohol and 
subsequent sorting into an a-iodide (also obtained from the a-bromide, 
decomp. 215°, through the d-camphorsulphonate), decomp. 195°, 
rhombic crystals (a : b:c=0°9035 : 1 : 10323), and a B-todide (also pre- 
pared from the £-bromide, decomp. 195°), decomp. 195°, monoclinic 
crystals (a:6:c=1°8921:1:4:8609; B=93°53’), which differ only 
slightly in solubility. The a- and the £-chlorides, prepared from the 
respective iodides and silver chloride, have decomp. 223—224° and 
exhibit no appreciable differences; the same is true of the platini- 
chlorides, decomp. 194°. 

1 : 2-Diethyl - 2 - allyl -1:2:3:4-tetrahydroisoquinolinium iodide is 
separated by fractional crystallisation from alcohol into a sparingly 
soluble a-iodide, C,,H,,NI, decomp. 192°, monoclinic crystals, and a 
soluble B-iodide, C,,H,,NI, decomp. 153°, felted crystals. 

2-Ethyl-1-propyl-1 : 2:3 : 4-tetrahydroisoguinoline, ©,,H,,N, b. p. 
143°/15 mm. (the picrate, decomp. 109—110°, monoclinic prisms, 
is individual), reacts at 40° with benzyl bromide after many days to 
form 2-benzyl - 2 - ethyl - 1 - propyl -1:2:3:4 - tetrahydroisoquinolinium 
bromide, C,,H,,.NBr, which is separated by alcohol into an a-bromide, 
decomp. 204—205°, and a more soluble B-bromide, decomp. 187—190°. 
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f The corresponding a-todide, C,,H,,.NI, decomposes at 174°, and the more 
. soluble B-tedide decomposes at 165—166°, both being obtained by the 
é fractional crystallisation of 2-benzyl-2-ethyl-1-propyl-1: 2: 3 : 4-tetra- 
J hydroisoquinolinium iodide. 

2-Ethyl-1-propyl-2-allyl-1 : 2:3: 4-tetrahydroisoguinolinium iodide, 
/ C,,H,,NI, is separated by alcohol into an a-iodide, decomp. 165—167°, 
4 monoclinic crystals [a:5:c=1°5435:1:0:5973; B=94°39'], and a 
’ B-iodide, decomp. 165—167°, monoclinic crystals 
E [a:b :e=1:°0638:1:0°4599; B=103°143’], 
the latter being about three times as soluble as the former in 50% 


alcohol. 

1-Ethyl-2-propyl-1 : 2:3 : 4-tetrahydroisoquinoline, C,,H,,N, b. p. 
140°/25 mm. (picrate, decomp. 150—152°), reacts somewhat rapidly 
with allyl iodide to form 1-ethyl-2-propyl-2-allyl-1 : 2: 3 : 4-tetrahydroiso- 
quinolinium iodide, decomp. 170—172°, which is easily soluble in 
alcohol and has not been separated into its a- and B-components. 

1 : 2-Dipropyl-1 : 2 :3 : 4-tetrahydroisoquinoline, C,,H,,N, b. p. 145°/ 
18 mm., and benzyl bromide yield 2-benzyl-1 : 2-dipropyl-1:2:3:4- 
) tetrahydroisoquinolinium bromide, C,.H,,NBr, decomp, 187°, which 
also is very easily soluble in alcohol and in acetone ; the same is true 
of the iodide, C,,H,,NI, decomp. 176°. 1 : 2-Dipropyl-2-allyl-1 : 2:3 :4- 
tetrahydroisoquinolinium todide is separated by dilute alcohol com- 
paratively easily into an a-todide, C,,H,,NI, decomp. 174—175°, 
monoclinic crystals (a:6:c=0°7806:1:%; B=95°4’), and B-iodide, 
C,,H,,NI, decomp. 165—167°, monoclinic crystals 

(a: b6:¢=1°4108:1:1°7274; B=92°15’). . 

Transformation of an a-salt into the B-isomeride, or vice versa, has 
not been observed. In order to prove that the isomeric phenomena 
quoted above are actually referable to the asymmetry of the nitrogen, 
1:2: 3-triethyl-1 :2:3:4-tetrahydroisoguinolinium iodide, C,,;H,,NI, 
decomp. 162—164°, has been fractionally crystallised from alcohol 
containing a little ether; all the fractions have the same crystalline 
form, solubility, and decomposition temperature as the original iodide, 
which is therefore individual. 


al a 


Behaviour of Trinitroanisole Towards Tertiary Bases. Moritz 
Koun and Fritz Graver (MMonatsh., 1913, 34, 1751—1755).— 
2:4:6-Trinitroanisole reacts with tertiary amines either at the 
ordinary temperature or in warm alcoholic solution, yielding picrates 
of the corresponding methylated quaternary bases, 

NMeR,:0-C,H,(NO,),. 
The following compounds have been prepared in this manner: Tetra- 
methylammonium picrate from the trimethylamine, m. p. 318—320° 
(Lossen, this Journ., 1876, ii, 629, gives 312—313°). Methyltriethyl- 
ammonium picrate from triethylamine, m. p. 266°. 

Methyl]pyridinium picrate from pyridine has m. p. 107—110°, and is 
identical with the picrate obtained by the successive action of silver 
oxide and picric acid on pyridinium methiodide (Ostermeyer, Ber., 
1885, 18, 592, gives 34°). 

Methylquinolinium picrate has m. p. 162—164°. 


g 2 
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Methyleinchonine picrate, C,,H,.ON,Me-O-C,H,(NO,),, forms woolly 
crystals, m. p. 239—241°, with previous darkening. F. B. 


Preparation of Esters of 2-Phenylquinoline-4-carboxylic 
Acid and its Homologues. FArBENFABRIKEN VORM. FriepR. Bayer 
& Co. (D.R.-P. 267209).—When the salts of certain substituted 
quinoline-4-carboxylic acids are heated with halogenoacetones they 

are converted into acetol esters, which are 
CO,"CH,*COMe easily hydrolysed, and have the beneficial 


4 i influence of the free acid on the elimination 
| Ph of uric acid, with the advantage that they are 
N v4 tasteless. 


Acetylearbinyl 2 - phenylquinoline-4-carboxyl- 

ate (annexed formula) forms white needles, 

m. p. 104°. Acetylearbinyl 2 : 3-diphenylquinoline-4-carboxylate has 

m. p. 170°; acetylcarbinyl 6-methyl-2-phenylquinoline - 4 - carboxylate 

has m. p. 197—198°, and acetylcarbinyl 2-p-anisylquinoline-4-carboxyl- 
ate has m. p. 180—181°. J.C. W. 


Preparation of Esters of 2-Phenylquinoline-4-carboxylic 
Acid. Cuemiscue Fasrik aur ACcTIEN (vorm. E. Scuertne) (D.R.-P. 
267208).—When the sodium salt of 2-phenyl- 

CO,"CH,°CO,R quinoline-4-carboxylic acid is heated under 


Yd ‘ a™ pressure with halogen-substituted acetic esters, 
PPh new esters of the annexed type are formed. 
YY They may receive application as liniments. 


Ethyl 2- phenylquinoline - 4 - carboxyloacetate, 

from ethyl chloroacetate, has m. p. 60° and 

forms a faintly yellow oil, which dissolves in olive oil as well as 
in the common solvents. The menthyl ester is a viscous oil. J. CO. W. 


Preparation of Carbazoledicarboxylic Acids. FarBWERKE 
vorm. Meister, Lucius & Brinine (D.R.-P. 263150. Compare A., 
1912, i, 512).—When potassiocarbazole is heated with carbon dioxide 
at 240—250° for twenty to twenty-five hours under a pressure 
of 10 atmospheres, it furnishes a mixture of carbazole-mono- and 
-di-carboxylic acids, separable by treatment with cold sodium hydrogen 
carbonate, in which the former is insoluble, but the latter dissolves. 

Carbazolecarboxyl chloride has m. p. 175°. Carbazoledicarboaxylic 
acid, a colourless powder, m. p. above 340° (decomp.), furnishes a 
dichloride, m. p. 242°. If this reaction is carried out at a slightly 
lower temperature, the monocarboxylic acid is the chief product, 
whilst at 240—270° for twenty-five to thirty hours the dicarboxylic 
acid predominates. F. M. G. M. 


Derivatives of 2:3-Benzocarbazole [88-Naphthacarbazole] 
and of 3 : 4-Benzocarbazole [a'’-Naphthacarbazole]. F. Kenr- 
MANN, A. OuLevay, and F. Reais (Ber., 1913, 46, 3712—3723).— 

NH BB-Naphthacarbszole (annexed formula) readily 


nN KW A. undergoes acetylation when heated with excess 
¢ “_ ”\/’* } of acetic anhydride and a little zine chloride on 
3 


YY 


Vy a water-bath ; the acetyl derivative exists in two 
“ forms, small, opaque needles, m. p. 117°, and 


OO — m= ONS ae Aw CD 
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long, transparent needles, m. p. 121° (compare Graebe and Knecht, 
A., 1880, 663), which are interconvertible by recrystallisation. The 
acetyl derivative can be nitrated in solution in acetic acid at the 
ordinary temperature by nitric acid(D 1:4), giving after twelve hours 
yellow needles, m. p. 224°, of 11(?)-nitro-10-acetyl-BB-naphthacarbazole, 

C(NO,):C-NAc 
Neat ea 
suspension by sodium hydroxide producing 11(?)-nitro-BB-naphtha- 
carbazole, yellowish-red needles, m. p. 248°. Reduction of the nitro- 
compound by tin and hydrochloric acid in alcoholic solution yielded a 
sparingly soluble zincichloride of an easily oxidisable 11(?)-amino- 
BB-naphthacarbazole, which by direct treatment with sodium acetate 
and acetic anhydride was converted into stable acetylamino-BB- 
naphthacarbazole, colourless, silky needles, m. p. 250°; this in 
sulphuric acid gives a yellow solution with a green fluorescence, and 
in alcohol yellow with a blue fluorescence. 

Although the above nitration yields only a mononitro-derivative, 
direct nitration of B8-naphthacarbazole in acetic acid with an acetic 
acid solution of the theoretical quantity of nitric acid, D 1°4, gives an 
almost immediate formation of dinitro-BB-naphthacarbazole, brownish- 
red needles, which decompose near 300° without definite m.p. When 
heated with a mixture of stannous chloride, tin, hydrochloric acid, 
acetic acid, and alcohol for three to four hours a granular, yellow 
zincochloride of an oxidisable diamino-BB-naphthacarbazole is obtained, 
which was directly converted into diacetyldiamino-10-acetyl-BB- 
naphthacarbazole, yellow needles, decomp. near 300°, without definite 
m 


which can be hydrolysed in warm alcoholic 


By heating B8-naphthacarbazole or its nitro-derivatives described 
above with a mixture of sulphuric and nitric acids, golden-yellow 
leaflets of pentanitro-BB-naphthacarbazole, m. p. near 256°, are obtained ; 
the substance possesses acidic properties, producing a red aniline salt 
and dissolving in dilute aqueous alkalis to red solutions. The corre- 
sponding amine is so easily oxidisable that even the preparation of the 
acetyl derivative from the zincochloride could not be effected. 

[With F. Recis.}—When a solution of a diazo-salt diluted with 
acetic acid is introduced as a thin stream into a boiling acetic acid 
solution of B8-naphthacarbazole, condensation takes place; the result 
is most satisfactory with diazo-compounds derived from the nitro- 
anilines ; 11-p-nitrobenzeneazo-BB-naphthacarbazole forms reddish-violet 
needles with a metallic lustre, m. p. approx. 300°; 11-m-nitrobenzene- 
az0-BB-naphthacarbazole, violet-red needles with feeble metallic lustre, 
m. p. 224°, which on reduction yield the same amino-compound as was 
obtained by the reduction of the above mononitro-derivative of 
8B-naphthacarbazole. 

A re-examination of the destructive distillation of 3 - phenyl - BB - 
aaphtheisstlentle, ee 

aphthaisotriazole, (11, CG-—-NPh’ 
gives rise to BB-naphthacarbazole in addition to the a’f’-isomeride 
(compare Ullmann, A., 1898, i, 591); the decomposition of phenyl- 
8-naphthylamine (Graebe and Knecht, Joc. cit.) produces only the 
AB-derivative without any of the a’f’-isomeride. 


shows that the decomposition 
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a NH 
Naphth bazole-5 : 11 C,H G 
BB-Naphthacarbazole -quinone, S Hed ‘HH, (Graebe 


and Knecht, Joc. cit.), treated in warm alkaline solution with 
hydroxylamine hydrochloride, gives rise to yellow needles of the 
sodium salt of BB-naphthacarbazole-5 : 11-quinone-11-oxime, from which 
acetic acid separates the free oxime as golden-yellow needles, decomp. 
near 260°; the free oxime dissolves in sulphuric acid with a red colour ; 
it regenerates the quinone when warmed with hydrochloric acid in 
alcoholic solution, and successfully resisted attempts to convert it into 
a dioxime. Reduction of the oxime by gradually introducing a 
concentrated alcoholic solution into.a warm solution of stannous 
chloride in concentrated hydrochloric acid produced the yellow, 
crystalline ztncichloride of 11-amino-5-hydroxy-BB-naphthacarbazole ; 
again the free base is very sensitive to oxidation by the atmosphere, 
and the double salt was directly converted into the diacetyl derivative, 
yellow needles with a green fluorescence, m. p. near 250° (decomp.), 
soluble in alcohol and in acetic acid to yellow solutions with a strong 
blue fluorescence. If the zine chloride double salt is submitted to 
atmospheric oxidation in alcoholic solution, there is produced a 
compound of equimolecular proportions of 8 8-naphthacarbazole- 
5: 11l-quinone with B8-naphthacarbazole-5 : 11-quinone-11-imide, brown 
needles, m. p. near 290°, together with a small quantity of a green 
substance ; addition of hydrochloric acid to an alcoholic solution of the 
brown needles gives a blood-red colour, presumably of a hydrochloride, 
which slowly disappears with formation of $-naphthacarbazole- 
5:1l-quinone. Prolonged heating of the naphthacarbazolequinone 
with stannous chloride, hydrochloric acid, and alcohol gives a yellow 
solution of 5:11-dihydroxy-BB-naphthacarbazole, which, on account of 
its ready atmospheric oxidation to a green quinhydrone compound, was 
separated as the diacetyl derivative, needles with a green fluorescence, 
m. p. 244°, by heating the naphthacarbazolequinone with sodium 
acetate, acetic anhydride, acetic acid, and zine dust for three-quarters 
of an hour. The diacetyl derivative is easily hydrolysed by alcoholic 
sodium hydroxide, and is oxidised by ferric chloride to the original 
quinone. 
a B’-Naphthacarbazole (annexed formula) (acetyl derivative, m. p. 
144°; compare Japp and Maitland, T., 1903, 83, 
) 272 ; Schipff, A., 1896, i, 243) was converted into 
10-nitro-a'B’-naphthacarbazole, orange-red needles, 
a m. p. 223°, by nitration of the acetyl derivative to 
{ , My eS 10-nitro-7-acetyl-a'B’-benzocarbazole, lemon-yellow 
4 es bh, needles or leaflets, m. p. 238°, with subsequent 
hydrolysis by warm alcoholic sodium hydroxide. 
Direct nitration of a’f’-naphthacarbazole produces the same nitro- 
compound, together with other substances not further examined. By 
reduction of the above nitroacetyl-a’f’-naphthacarbazole with an 
alcoholic solution of stannous chloride and hydrochloric acid, the 
zincichloride of 10-amino-a'B’-naphthacarbazole was obtained in the 
form of colourless needles or leaflets, which on treatment with aqueous 
ammonia“gave the free base as clear crystals, m. p. 225°. The base 
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is stable towards the atmosphere, gives an alcoholic solution with a 
blue fluorescence, and forms an acetyl derivative, colourless needles, 
m. p. 283°. D. F. T. 


Preparation of Ohloroanthrapyridones. FARBENFABRIKEN 
vorM. Friepr. Bayer & Co. (D.R.-P. 264010. Compare A., 1908, i, 
co 456 ; 1909, i, 256, 524).—Chloroanthrapyridone 
J~\ (annexed formula), glistening yellow needles, m. p. 
cic =NMe 256—257°, is obtained in quantitative yield when 
i | the calculated amount of chlorine is passed through 
C an acetic acid solution of V-methylanthrapyridone 
; Y i % at 80—100°; the chlorine atom is very reactive, for 
| | | when this compound is heated with alcoholic sodium 
WAN AWA sulphide it pt rise to the corresponding thio- 
co phenol ; or with aniline furnishes an anilide, and 
with potassium hydroxide a phenol which exhibits a green fluorescence 
in alkaline solution. If 4-bromo-l-N-methylanthrapyridone is 
subjected to the action of chlorine it furnishes a chlorobromoanthra- 
pyridone, long needles, m. p. 287—288°, whilst the chlorinated com- 
pounds obtained from 1-N-p-tolylanthrapyridone, and from the two 
anthrapyridones prepared from diacetyl-1 ; 5-dimethyldiaminoanthra- 
quinone and acetyl-l-aminoanthraquinone respectively, are also 
described. F. M. G. M. 


Preparation of Anthraquinonethiazoles. Bapiscne ANILIN- 
& Sopa-Fasrik (D.R.-P. 264943).—When 2-aminoanthraquinones 
containing a free ortho-position are heated with sulphur, hydrogen 
sulphide, or metallic sulphides and benzotrichloride in the presence of a 
suitable solvent they furnish thiazoles which are employed in the pre- 
paration of dyes. Thus when naphthalene (120 parts), 2-aminoanthra- 
quinone (30 parts), benzotrichloride (40 parts), and sulphur (20 parts) 
are boiled together for two to three hours they furnish a thiazole 
identical with that obtained from 2-amino-1l-thiolanthraquinone and 
benzaldehyde or benzotrichloride. 

3-Bromo-2-aminoanthraquinone in a similar manner gives rise to the 
corresponding bromoanthraquinonethiazole, whilst the anthraquinone- 
thiazoles obtained from 2:3-, 2:6-, and 2: 7-diaminoanthraquinone 
are also described. F. M. G. M, 


Preparation of Red Condensation Products of the Indigo 
Series. GerseLiuscHart rir CHeEmiscHE INDUSTRIE IN Base (D.R.-P. 
263470. Compare A., 1913, i, 763).— 

The compound (annexed formula), red 

OH, <S>0:0<0>0,H , crystals,is obtained when 2-thionaphthen- 
x d 2-indole (20 parts) and phenylacetyl 
CPh——-CO chloride (80 parts) are boiled together in 

xylene solution; the mixture becomes 

coloured orange-red, and the product separates from the filtered 
solution on cooling ; the sulphonic acid dyes wool in orange hag 
F. M. G, M, 
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Preparation of isoSelenazoles of the Anthraquinone Series. 
FARBENFABRIKEN VORM. FrieprR. Bayer & Co. (D.R.-P. 264139. 
Compare A., 1910, i, 338).—Anthraguinoneselenazole, C,,H,ONSe, 
fine needles, m. p. 203, is obtained when 3:1 parts of 1-selenocyano- 
anthraquinone (yellow needles, m. p. 249°, obtained by heating 
l1-diazoanthraquinone with potassium selenocyanate) are heated at 
120—160° with concentrated ammonium hydroxide (38 parts) during 
four to five hours; whilst potassium 1-selenocyano-5-anthraquinone- 
sulphonate (yellow needles), when left in contact with ammonium 
hydroxide during several days, gives rise to anthraquinoneselenazole- 
sulphonic acid, green needles. These compounds are of therapeutic 
value. F. M. G. M. 


[Preparation of Derivatives of p-Phenylenediaminesulphonic 
Acid.| FarspwerkE vorm. Meister, Lucius & Briinine (D.R.-P. 
263655).—The compounds are obtained by condensing p-aminodi- 
phenylaminesulphonic acids or their substitution products with 
4-chloro-1 : 3-dinitrobenzene. 

5-op-Dinitroantlino-2-p-toluidinobenzenesulphonic acid, 

C,H,(NO,),"NH-C,H,(SO,H)-NH-C,H,Me, 
is prepared in this way from sodium 4-amino-2-p-toluidinobenzene- 
2-sulphonate. The substances, of which this is an example, dye wool 
in yellow to brown shades. J.C. C. 


Preparation of 1-Halogen-2:3-naphthisatins and their 
a-l’-Halogen-naphthaloids. FAkBENFABRIKEN voRM. FriepR. BAYER 
& Co. (D.R.-P. 264265).—It has been shown (A., 1904, i, 832, 893) 
that B-hydrocyanocarbodinaphthylimides are converted into B-naphth- 
isatin derivatives by means of concentrated sulphuric acid, and this 

Cl Cl reaction has now been carried out 
with its chloro-derivatives by the 
‘“ — \\-NH-O(ON):N-7 \” action of aluminium chloride. 

1 : 1’- Dichloro-2 : 2'- hyd: - 
Wwe? Nig carbodinaphthylimide " Guana 
formula), yellow needles, m. p. 201°, is prepared by the action of 
sulphury] chloride on 2: 2’-hydrocyanocarbodinaphthylimide ; when this 
compound is suspended in dry benzene and slowly treated with 
aluminium chloride at 30—35°, the mixture becomes bluish-black, 
Cl Cl and after treatment with water and 
removal of the solvent, furnishes 
( \/ NNE-ON/~ yY ‘\. (1) 1 - chloro - 2: 3 - naphthisatin -a- 1’ - 
aN Fe... A/S pe — 1), gp 
rown needles, m. p. , Which, on 
hydrolysis with dilute sulphuric acid, gives rise to 1-chloro-2 : 3-naphth- 
isatin (formula II), red needles, m. p. 258—259°; and this when 
treated with phosphorus pentachloride furnishes an a-chloro-deriv- 
Cl NH ative, which can be reduced to a dichloro- 
naphthindigotin or other indigoid derivative. 

li ae te ; 
] co (II.) On further halogenation the foregoing 
\/\ / 00 compound gives rise to a 1-chlorobromo-2 : 3- 
naphthisatin, m. p. 313°, and a dichloro-2 : 3- 
naphthisatin, m. p. 258—259°. 


\— 


1 
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1: 1'-Dibromo-2 : 2-dinaphthylthiocarbamide, colourless crystals, m. p. 
185°, is obtained from 1-bromo-2-naphthylamine by means of a carbon 
disulphide (compare Braun, A., 1907, i, 123); this when treated with 
lead carbonate and potassium cyanide is converted into 1 : 1’-dibromo- 
hydrocyanocarbo-2 : 2'-dinaphthylimide, yellow needles, m. p. 203°, 
which successively furnishes 1-bromo-2 : 3-naphthisatin-a-l'-bromo- 
naphthalide (glistening, coppery, dark violet needles, m. p. 254°) and 
1-bromo-2 : 3-naphthisatin, red needles, m. p. 256°. Dibromo-2: 3- 
naphthisatin has m. p. 295°, F. M. G. M. 


Preparation of a-Substituted Indoles. WatTer MapeE.Lune 
(D.R.-P. 262327).— When aromatic monoacylamino-compounds which 
contain a methyl group in the ortho-position are heated at 340—380° 
with alkaline earth oxides or alkali ethoxides, they furnish a-substi- 
tuted derivatives of indole. 

2:2'-Di-indyl (annexed formula), yellow crystals, m. p. 300° 

CH OH ages y is am on — mynd tose 

is heated at with sodium amyloxide; it 

4 Yy > /~N forms a picrate, violet-brown Pos m. p. 

| \ | 178° (decomp.), which contains 2 mols. of 

YS picnic acid combined with 1 mol. of di-indyl. 

The preparation of 2-methylindole from 

aceto-o-toluidide, of 2-phenylindole from benzo-o-toluidide, of 2: 5-di- 

methylindole from m-4-xylidine, and of indole-2-carboxylie acid 
from potassium o-tolyloxamate is also described. F, M. G. M. 


Constitution of “ Anilipyrine.” E,Comanpucci (Boll. chim. farm., 
1913, 52, 717—718. Compare A., 1913, i, 296, 903).—Polemical. A 
reply to Zampolli, A., 1913, i, 1101. R. V. 8. 


3- and 5-Monochloro- 1 - phenyl-2-methylpyrazolone. A. 
Micuagtis and Ernst Kirstein (Ser., 1910, 46, 3603—3611). 
—3-Chloro-1-phenyl-5-pyrazolone (Michaelis and Roemer, A., 1899, 
i, 234), when heated with methyl sulphate, is converted into 


CO-—-CH 
" 4 -2- -5- 
3-chloro-1-phenyl-2-methyl-5-pyrazolone, N Ph< Met oi 
C——CH 
NPL 0 
N Me:CCl 


This separates in long needles or* monoclinic, twin crystals, m. p. 67°. 
The hydrochloride forms short, yellowish-white crystals, m. p. 177°, 
which diliquesce on exposure. The platinichloride crystallises in 
yellowish-red prisms, m. p. 216° (decomp.). The aurichloride, 
C,,H,,O,N,Cl, Au, 
forms bright yellow crystals, m. p. 121°. The picrate separates in long, 
yellow needles, m. p. 130°. 
4-Oximino-1|-phenyl-2-methyltetrahydropyrazole-3 : 5-dione, 
NPh — 


NMe-CO ’ 
prepared by the action of sodium nitrite on 3-chloro-1-pheny]-2-methyl- 
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pyrazolone, crystallises in deep red needles, m. p. 180° (decomp.). 
It is easily converted into the corresponding 4-amino-1-phenyl- 
2-methyltetrahydropyrazole-3 : 5-dione, which is characterised by lustrous 
colourless platelets, m. p. 181° (decomp.), to a brownish-red liquid. The 
hydrochloride forms colourless platelets. 
3-Chloro-1-phenyl-2-methy1-5-pyrazolone forms a 4-bromo-derivative, 
separating in lustrous, colourless crystals, m. p. 152°. The 4-todo- 
derivative, m. p. 182°, is very similar. 
NMe(C1:CCl thine 


2:3 : 5-Trichloro-1-phenyl-2-methylpyrazole, NPh< cy H’ 


m. p. 155—158°. The corresponding methiodide forms colourless 

crystals, m. p. 166—167°. On heating this with silver oxide and 
NMe. 

water, 5-chloro-1-phenyl-2-methyl-2 : 3-pyrazolone, NPAC Ooi by is 


obtained in monoclinic needles, m. p. 117°. The 4-bromo-derivative 
forms colourless prisms, m. p. 112° 

5-Chloro-1-phenyl-2-methyl-3(or 2 : 3)-thiopyrazolone, prepared by the 
action of sodium sulphide on the methiodide of dichloropyrazole, forms 
colourless crystals without lustre, m. p. 123°. 

3 : 5-Dichloro-4-bromo-1-phenylpyrazole forms a methosulphate, 


C,H,;N,Cl,Br,Me,SO,, 
crystallising in colourless prisms, m. p. 210°, which is converted by 
CCI—CBr , 
, characterised 


potassium iodide into a methiodide, NPh<C ye: Oc! 


by colourless, matted needles, m. p. 178°. Sodium sulphide converts it 
into the 4-bromo-derivative of the above thiopyrazolone, which 
crystallises in large, colourless prisms, without lustre, m. p. 185°. 
The methiodide forms tiny matted needles, m. p. 173°, that of the 
unbrominated thiopyrazolone being a crystalline powder, m. p. 190°. 
5-Anilino-1-phenyl-3-anilopyrine, NPh<}] ~ HPh, forms 
a colourless, voluminous, crystalline powder, m. p. 190°. The hydr- 
iodide separates in colourless needles, m, p. 112°; the hydrochloride 
forms lustrous platelets, m. p. 145°. E. F. A. 


Preparation of w-Methosulphites of Amino-substituted 
Arylpyrazolones. FarsBwerkE vorm. Meister, Lucius & Brtnine 
(D.R.-P. 263458).—4-Amino-1-p-tolyl-3-methyl-2-ethyl-5-pyrazolone is 
obtained by the reduction of the nitroso-derivative of 1-p-tolyl-3-methyl- 
2-ethyl-5-pyrazolone (m. p. 90°); when warmed with a mixture of 
formaldehyde and sodium hydrogen sulphite solution it gives sodium 
4-amino- 1 - p-tolyl-3-methyl-2-ethyl-5-pyrazolone methosulphite, m. p. 
90—100°, decomp. 118°. 

4-Amino-1-p-phenetyl-3-methyl-2-ethyl-5-pyrazolone, m. p. 67°, is 
prepared in a similar manner from the nitroso-derivative of 1-p-phenetyl- 
3-methyl-2-ethyl-5-pyrazolone, m. p. 119—120°, and with formaldehyde 
and bisulphite furnishes sodium 4-amino-1-p-phenetyl-3-methyl-2-ethyl- 
5-pyrazolone methosulphite, m. p. 98°, decomp. 115°, whilst sodium 
1-p-aminophenyl-3-methyl-2-ethyl-5-pyrazolone methosulphite, sintering at 
130° when exposed to air andj (when dried over sulphuric acid) 
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m. p. 262—263°, is prepared from 1-p-aminophenyl-3-methyl-2-ethyl- 
5-pyrazolone, m. p. 225°. F. M. G. M. 


Preparation of a Mercury Derivative of the Pyrazolone 
Series. Leon GivaupAN and Emi Scueiruin (D.R.-P. 266578. 
Compare A., 1913, i, 1239).—A compound resembling that previously 
described, but containing 66% of mercury, is obtained by warming a 
mixture of, mercuric oxide and 4-sulphamo-1-phenyl-2 : 3-dimethy]l- 
5-pyrazolone with the addition of sodium hydrogen sulphite as 
reducing agent. J.C. C 


Methylphenazonium Iodide. A. Hanrzscu (Ber., 1913, 46, 
3588—3589).—A reply to Kehrmann and Havas, who have stated 
(A., 1913, i, 1241) that confirmation has been obtained of the 
quinhydrone nature of the green methylphenazonium iodide (compare 
Hantzsch, ibid., i, 393, 903). 


[Preparation of Derivatives of Perimidine.] FARBENFABRIKEN 
vorM. Friepr. Bayer & Co. (D.R.-P. 264292, 264293).—Compounds 
obtained by the fusion of nitro- or amino-perimidines with poly- 
sulphides have previously been described, and the reaction has now 
been extended to the case of the parent substance and other 
derivatives. 

Perimidine (20 parts), crystalline sodium sulphide (180 parts), 
sulphur (50 parts), and copper (10 parts) are heated together at 
200—250° during eight to ten hours; the product dyes cotton in 
brown shades, 

Perimidinesulphonic acid, a pale yellow, crystalline powder, is 
obtained by heating 1 :8-naphthylenediamine-4-sulphonic acid with 
formic acid; perimidine-5 : 8-disulphonic acid, yellow crystals, is 
prepared in a similar manner from 1: 8-naphthylenediamine-3 : 6- 
disulphonic acid, whilst ethyl-1 : 8-naphthylenediamine gives rise to 
ethylperimidine. These compounds, and those describad below, also 
furnish colouring matters when heated with sulphur and sodium 
sulphide. 

II. Describes the preparation of similar compounds from the fusion 
of 1 : 8-naphthylenethiocarbamide derivatives with polysulphides. 

1 : 8-Naphthylenethiocarbamide-3 : 6-disulphonic acid, yellowish-white 
leaflets, is prepared by the action of carbon disulphide on 1 :8- 
naphthylenediamine-3 : 6-disulphonic acid. 

Dinitro-1 : 8-naphthylenethiocarbamide, a yellowish-brown powder, is 
prepared by the action of nitric acid (2 mols.) on an acetic acid 
suspension of naphthylenethiocarbamide ; mononitrothiocarbamide is 
a greyish-brown powder, and 1 : 8-naphthylenethiocarbumide-4-sulphonic 
acid forms greyish-white leaflets. F, M. G. M. 


[Preparation of Phthaloperinone Derivatives.]| Farsen- 
FABRIKEN VORM. FRiepR. Bayer & Co. (D.R.-P. 263903).—An account 
of the preparation and tinctorial properties of compounds prepared by 
the fusion with polysulphides of (1) acetar ee sare (2) phthalo- 
perinone-sulphonic and (3) -disulphonic acids. 
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Perimidyl-5 : 8-disulphonyl-o-benzoic acid, orange leaflets,is obtained by 
the condensation of 1 : 8-naphthylenediamine-3 : 6-disulphonic acid with 
phthalic anhydride in aqueous solution ; when heated at 180—200°, it 
loses water and gives rise to phthaloperinone-5 : 8-disulphonic acid, 
a brownish-red powder. F, M. G. M. 


[Preparation of Halogenated Compounds of the Rosaniline 
Series.| Leorotp Cassetta & Co. (D.R.-P. 264942).—Halogenated 
compounds of the rosaniline series can be prepared by heating 
o-halogenated primary or secondary aromatic amines with p-amino- 
benzaldehyde and arsenic acid either in the presence or absence of zinc 
chloride. 

Dichloropararosaniline, a metallic green, microcrystalline, glistening 
powder, is obtained when a mixture of p-aminobenzaldehyde (12 parts), 
o-chloroaniline (22°5 parts), and arsenic acid (44 parts) is heated first 
at 105° and then at 140—145° for five to six hours. 

Dibromopararosaniline hydrochloride, an olive-green, crystalline 
powder, is obtained in a similar manner from o-bromoaniline, whilst 
o-chlorotoluidine gives rise to dichlorodimethylpararosaniline, a green, 
glistening, metallic powder. F. M. G. M, 


[Preparation of Derivatives of Diaminodiphenylamine- 
sulphonic Acids.] Farswerke vorm. Meister, Lucius & Brinine 
(D.R.-P. 265197).—A description of the tinctorial properties of 
compounds of general formule : 


NH, OPh(or NHPh) NH, SO,H 


NH< NHC » or NH, NH{ OPh(or NHPh) ; 
a ‘ = 


they are obtained by condensing amino-m-sulphophenyl ethers or 
aminodiphenylamine-m-sulphonic acids with 4-chloro-1 : 3-dinitro- 
benzene and subsequent reduction of the condensation products. 

The condensation of 4-phenoxy-2’ : 4’-diaminodiphenylamine-3-sulph- 
onic acid and of 4-anilino-2’ : 4’-diaminodiphenylamine-3-sulphonic acid 
with 4-chloro-1 : 3-dinitrobenzene is also described. F, M. G. M. 


[Preparation of Anthrimides.] FarswerkKE vorm. MEIsTER, 
Luctus & Brtnine (D.R.-P. 262788).—Tetra-anthrimide (12: 15-dianthra- 
quinonyl-4 : 4’-diamino-1 : 1'’-dianthrimide), a dark violet powder, is 
obtained when 4: 4’-diamino-1 : 1’-dianthrimide (1 mol.) is condensed 
with 1-chloroanthraquinone (2 mols.) ; when fused at 260—270° with 
aluminium chloride it furnishes a grey powder, which dyes cotton in 
olive-grey shades. 

Penta-anthrimide  (tetra-a-anthraquinonyl-1 : 4:5 : 8-tetra - amino- 
anthraquinone), a black powder, is prepared by the condensation of 
l-aminoanthraquinone (4 mols.) with 1:4:5: 8-tetrachloroanthra- 
quinone (1 mol.), and furnishes similar dyes when heated with 
aluminium chloride. F. M. G. M. 
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Pyramidone Chloride and 4-Aminoantipyrine Chloride. 
A. MicHaE.is and Bruno Srau (Ber., 1913, 46, 3612—3615).— 
Pyramidone chloride or the methochloride of ~ iguaaeaiapniat apa 
CCI=—C-N Me, er 
1-phenyl-3-methylpyrazole, N Pee ee ig crystallises in well 
formed, colourless platelets, m. p. 102°. The methiodide, 
C,,.H,,N,Cl,CH,I, 

forms tiny, colourless crystals, m. p. 220°. 

On heating pyramidone chloride, 5-chloro-4-dimethylamino-|-phenyl- 


3-methylpyrazole, N Ph< a 7 is obtained as a colourless, viscid 
—CMe 


oil, b. p. 189—190°/35 mm. The hydrochloride forms monoclinic 
plates ; the methiodide is characterised by long, colourless needles, 
m. p. 169°, and contains the methyl iodide attached to the dimethyl- 
amine residue in position 4. The methochloride of 5-chloro-4-amino- 
1 - phenyl - 3 - methylpyrazole NPh<O eases og 
NMeCl:CMe 
action of phosphoryl chloride on benzylideneaminoantipyrine, forms 
tiny, colourless crystals, m. p. 201° (decomp.). The methiodide crystal- 
lises in long needles. E. F. A. 


, prepared by the 


Preparation of 2: 4- Diamino - 5 -formylamino - 1 - methyl- 
6-pyrimidone. FaRBENFABRIKEN voRM. FriepR. Bayer & Co. 
(D.R.-P. 264009).—2 : 4-Diamino-5-formylamino-6-pyrimidone, 

nc NH— COxy an. eo. 
NH:0<y H-C(NH,)> © NH-COH, 
decomposes without fusion on heating and is obtained by heating 
2:4:5-triamino-6-pyrimidone with 70% formic acid for three to four 
hours at 100°; when methylated it gives 2 : 4-diamino-5-formylamino- 
1-methyl-6-pyrimidone, which crystallises from water in long needles 
containing 1 mol. of solvent of crystallisation; when heated at 
290—295° it is converted into 1-methylguanine. F. M. G. M. 


[Preparation of Dipyrazolone Derivatives.| ActTIEN-GESELL- 
SCHAFT FUR ANILIN-FaprikaTIon (D.R.-P. 264287).—When 2 mols. of a 
diazosulphodiphenyl ether or its substitution products are combined 
with 1 mol. of a dipyrazolone of the general formula 

CMe:N N:CMe 
HC<o9—N-x-N—co7 OH 
(where X is an aromatic residue), compounds, are obtained which dye 
wool in greenish-yellow shades. 

The dipyrazolone obtained by the condensation of 4: 4’-dihydrazino- 
di-m-tolylmethane with acetoacetic ester is a colourless powder with 
indefinite m. p. The analogous compounds from 3 : 3’-dichloro-4 : 4’-di- 
aminodiphenylmethane, and from 4 ;: 4’-diamino-2 : 5 : 2’ ; 5’-tetramethyl- 
diphenylmethane are colourless, and that from 4: 4’-diamino-3 ; 3’-di- 
methylbenzophenone is yellow. 

The tinctorial properties of compounds obtained from the condensa- 
tion of these with diazotised aminodipheny] ether or its derivatives are 
described. F. M. G. M. 
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Methylation of Guanine and New Syntheses of Paraxanthine, 
Heteroxanthine, and 1-Methylxanthine. WitHetm TravusBe and 
Harotp W. Dun ey (Ber., 1913, 46, 3839 —3852).—When guanine is 
methylated by means of methyl chloride in presence of sodium 
hydroxide a mixture of the 7-methylguanine and | : 7-dimethylguanine 
previously described by Fischer (A., 1898, i, 98) is obtained. 


To obtain 1-methylguanine, woah we i > CH, 3:4:5-triamino- 


6-pyrimidone is warmed with dilute formic acid for a short time and 
treated with methyl sulphate. On boiling the formy/l-2 : 4 : 5-triamino- 
1-methyl-6-pyrimidone so obtained with concentrated formic acid, it is 
converted into l-methylguanine. The constitution of this is established 
by its conversion under the influence of nitrous acid into the known 
1-methylxanthine. 

Further methylation of l1-methylguanine converts it into 1 : 7-di- 
methylguanine, which forms a crystalline methiodide and methochloride, 
and is converted by nitrous acid into paraxanthine. In a similar 
manner, 7-methylguanine is converted into 7-methylxanthine (hetero- 
xanthine). Higher methylated xanthines could not be prepared. 

The formyl derivative of 2:4: 5-triamino-6-pyrimidone crystallises 
in thin, colourless, lustrous platelets ; it decomposes slowly when heated. 
The sodium salt crystallises in long needles. The 1-methyl derivative 
crystallises in long, slender needles, which are converted into 1-methy]l- 
guanine when heated. 1-Methylguanine forms a heavy, colourless, 
crystalline powder ; on heating it chars without melting. The sodium 
salt separates in thin platelets. Other salts described are the hydro- 
chloride, crystallising in long, thin plates ; the sulphate, which forms a 
mixture of thin plates and bent needles ; the nitrute, which crystallises 
in well formed prisms ; the platinichloride, which separates in stout, 
yellow needles, aggregated in lumps, and the double salt with silver 
nitrate crystallising in rosettes of slender or bent needles. 

1 : 7-Dimethylguanine methiodide crystallises in lustrous, large, colour- 
less plates, m. p. 330—333°. The corresponding methochloride forms 
thin platelets, m. p. 297—300°. 

Trimethylguanine methiodide crystallises in colourless, slender needles, 
m. p. 295—300° (decomp.). The corresponding methochloride forms 
long needles, m. p. 267—271°. E. F. A. 


Formation of Complexes in Solutions of Uric Acid and 
Urates. Rupotr Konwer (Zeitsch. physiol. Chem. 1913, 88, 
259--271).—Polemical (compare Kohler, A., 1911, i, 243, 690; 
Ringer, A., 1911, i, 1044). Solubility measurements made at 37° and 
70° confirm those originally made at 18°, and prove that quadri- 
urates do not exist. Even by electrical conductivity methods their 
presence in solution could not be established. E. F. A. 


[Preparation of Derivatives of Anthraquinone.] CHEMIScHE 
Faprik GriesHEIM-ELEKTRON (D.R.-P. 264043).—When an acetic acid 
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solution of 1 :2-diamino- 


~—NH-: CH: NE RA anthraquinone (2 mols.) is 


f- VA \A * ) boiled with glyoxylic acid 
(1 mol.), it furnishes the 


VON, -N=-C—N Hy oe 
VA, V/ i ol compound(annexed formula), 


a bluish-black powder, in- 
soluble in the ordinary organic solvents, but crystallisable from 
quinoline. 

Similar compounds from 2: 3-diaminoanthraquinone and 1: 2: 3- 
triaminoanthraquinone are described; this experiment can also be 


conducted in alcoholic solution in the presence of sulphuric acid. 
F. M. G, M. 


The Constitution of “ Aged” and of “ Bichromate” Aniline- 
blacks. II. A. G. Green and W. Jonnson (J. Soc. Dyers, 1913, 
29, 338—343 ; Ber., 1913, 46, 3769—3779).—See P., 1913, 29, 276. 


Preparation of Stable Nitrobenzenediazonium Double 
Salt. Orro N. Wirr (D.R.-P. 264268).—A stable non-explosive 
nitrobenzenediazonium double salt, 

NO,°C,H,'N,°SO,°C,,H,,C,,H,"SO,Na,H,0, 
is obtained when two molecular proportions of naphthalene-2-sulphonic 
acid are added to a solution of p-nitrobenzenediazonium chloride ; it 
forms glistening, citron-yellow needles, which give a neutral reaction 
in aqueous solution. F, M. G. M. 


Benzoyl Compounds of Proteins. F. Bium and Ta. Umpacu 
(Zeitsch. physiol. Chem., 1913, 88, 285—323).—Proteins are preferably 
benzoylated with benzoyl chloride in sodium hydrogen carbonate 
solution. The products obtained were insoluble in all solvents, and 
represented a colourless or yellow powder of granular or sometimes 
crystalline character. On heating they become brown about 115°, and 
decompose as the temperature is increased. 

Analytical details are given of the products from a number of 
proteins. The blood globulin preparations from different animals show 
definite differences after benzoylation. KE. F. A. 


Constitution of Hzemin. Wituiam Kuster (Zeitsch. physiol. 
Chem., 1913, 88, 377—388).—A criticism of the recent conclusions of 
Willstatter (A., 1913, i, 1251). 

There is a marked difference in the behaviour of hemin and its 
dimethyl ester to hydrochloric acid, the latter losing more iron than 


\ hemin itself under similar conditions. The 
CO,H ONY sera ’ position of the iron in the hemin molecule is 

| >Cl-—Fe N accordingly formulated as annexed con- 
CO,H->N“—---------! N stitution. 

G The formula C,, instead of C,, for hemin 


is not accepted, and it is considered possible that carbon is eliminated 
in the formation of a etiophyllin. E. F, A. 
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A Nucleic Acid from the Pancreas. RK. Feuiaen (Zeit.ch. 
physiol. Chem., 1913, 88, 370—376).—It is well known that the 
pancreas contains a mono-nucleotide (guanylic acid), but other 
observers have found that it yields also a nucleic acid, which is a 
polynucleotide, and this has been assumed to be similar to that found 
in other organs, for instance, the thymus, which yields the usual four 
bases. In the present paper it is shown that the reactions, elementary 
composition, and cleavage products of this nucleic acid are different 
from those of the thymus, and this is due to the fact that it yields 


three bases only (adenine, cytosine, and thymine), but no guanine. 
W. D. H. 


Influence of Some Chemical Substances on Peptic 
Proteolysis. Mauricio Canonica (Anal. Soc. Quim. Argentina, 1913, 
1, 104—122).—Quantitative data are given of the retarding or 
accelerating effect of many salts, alcohols, sugars, and organic 
compounds in varying concentrations on the hydrolysis of egg-albumin 
by pepsin-hydrochloric acid. Amongst salts, strontium lactate exerts 
the least, and sodium arsenate the greatest, retarding influence. 
With benzoic and salicylic acids, the influence of the salt (sodium) in 
small proportions is equal to that of an equimolecular proportion of 
free acid, but in larger concentrations (0°5 to 2°0%) the effect of 
the salt is larger. 

The presence of glycerol or of sucrose appears to augment the 
inhibitory effect of alcohol. 

Amongst organic acids, acetic, tartaric, citric, and gallic have little 
effect ; oxalic, benzoic, and o-acetoxybenzoic retard, whilst tannic 
is very prejudicial to the digestion. 

Of organic medicaments in general, those of phenolic character cause 
the greater inhibition. Methylene-blue up to 1%, and caffeine up to 
2%, exercise an accelerating influence. G. D. L 


Erepsin. P. Rona and F. Arnuetm (Biochem. Zeitsch., 1913, 57, 
84—94).—The conditions under which erepsin acts are very similar 
to those of trypsin. Here, also, the anions are the proteolytically 
active parts of the molecule. The optimal action lies at [H*]=2.10~* 
and the acid dissociation constant is 1‘2x10-®. The numbers differ 
slightly, but appreciably, from the corresponding numbers for trypsin. 
The optimal point of action of erepsin agrees very closely with the 
hydrogen-ion concentration of the intestinal juice of the dog, as 
determined by Auerbach and Pick. The methods of experiment and 
calculation are those that have been repeatedly employed by Michaelis 
and his pupils. 8. B.S. 


The Conditions of Action of the Maltase of Beer Yeast. 
L. Micwartis and P. Rona (Biochem. Zeitsch., 1913, 57, 7T0—83).— 
Maltase is active and preservable only in the form of its anions. 
Excess of alkali destroys the ferment with the formation of bivalent 
anions. Strong acidification also destroys the ferment, with the 
precipitation of a substance of nucleoprotein-like character. The 
optimal condition of precipitation is at the isoelectric point of the 
nucleoprotein, and this is apparently the isoelectric point of the 
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ferment. Its optimal conditions of action lie between py=6'1 and 
pu=6'8, that is, in a solution which is just acid. This differs 
markedly from the optimal conditions of action of invertase (optimal 
point py =4°5), under which, not only is maltase inactive, but is even 
destroyed. Furthermore, in the case of invertase, only the electrically 
neutral molecules are active, whereas in the case of maltase, the anions 
are active. Tne invertase, also, is soluble in solutions of all hydrogen 
ion concentrations, whereas the maltase is precipitated at its isoelectric 
point. Maltase, also, is adsorbed by kaolin, whereas invertase is not. 
S. B.S. 


Conditions of Action of Maltase of Beer-yeast. II. The 
Action of Maltase on a-Methyiglucoside and the Affinity 
Contant of the Ferment. P. Rona and L. Micwaxrtis (Biochem. 
Zeitsch., 1913, 58, 148—157).—The ferment exerts its optimal action 
between pxy=5'8 and 6°6. The conditions of action, as regards the 
hydrogen ion concentration, are very near to, if not identical with, 
those of the maltose hydrolysis. The affinity constant of a-methyl- 
glucoside is 11°1, which is markedly lower than the constant of the 
invertase-sucrose compound. The graphical method of determining the 
constant is described in detail, and is similar to that employed by 
Michaelis and his co-workers in determining the affinity constants of 
other ferments to their substrates. S. B.S. 


The Action of Radium Emanation on Lipase. E. K. 
MarsHatt, juo., and L. G. Rowntree (J. Biol. Chem., 1913, 16, 
379—384)—No accelerating influence 1s exerted by radium emanation 
on the lipase of pig’s liver, or of castor oil bean ; the change is rather 
in the direction of inhibition. W. D. H. 


Studies on Enzyme Action. VIII. The Action of Amino- 
acids and Castor Bean Lipase on Esters. Marston Love.u 
Hamuin (J. Amer. Chem. Soc., 1913, 35, 1897—1904).—A continua- 
tion of the previous investigation (Hamlin, A., 1913, i, 665; Falk and 
Nelson, A., 1912, i, 593; Falk, A., 1913, i, 664). 

The hydrolytic action of various amino-acids on esters has already 
been investigated, and the effect of alanine, of phenylalanine, and of 
castor bean lipase towards methyl, ethyl, glyceryl and phenyl acetates, 
ethyl butyrate, and ethyl and phenyl benzvates has been examined. 
Castor oil and olive oil also were examined with respect to the effect 
of the castor bean lipase, and as the experimental conditions were 
slightly modified, the action of glycine towards the above esters was 
again studied. 

It is found that the behaviour of alanine and phenylalanine is 
markedly similar to that of glycine. {t is shown that under suitable 
conditions the hydrolysis of methyl acetate in a solution containing 
glycine, sodium chloride, and hydrochloric acid is not the same as in 
an isohydric solution of hydrochloric acid, and that in some cases a 
change in conditions which causes an increase in the hydrolysis of 
methyl acetate may produce a decrease in the hydrolysis of ethyl 
butyrate. D. F. T. 
VOL, CVI. 1. h 
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Studies on Enzyme Action. IX. Extraction Experiments 
with the Castor Bean Lipase. K. Grorcre Faik (J. Amer. Chem. 
Soc., 1913, 35, 1904—1915. Compare A., 1913, i, 303, 433, 664, ete.). 
—An account of experiments attempting the separation of the lipase 
preparation into soluble and insoluble fractions, the resulting fractions 
being examined as to their activity towards ethyl butyrate and 
glyceryl triacetate. 

Extraction experiments with water indicate that about half the 
effect is reached in the first minute, a limit being practically attained 
after twenty-four hours’ extraction, when about 70% of the active 
material (tested by ethyl butyrate) has passed into the water. When 
the hydrolytic activity of the extract is tested by glyceryl triacetate, 
however, it is found that only 50% of the material active in this 
direction can be extracted; this is interpreted as indicating the 
presence of two enzymes, the less soluble of which is more active 
towards glyceryl triacetate. 

The results obtained when a solution of methyl alcohol, sodium 
fluoride or sodium chloride is used for the extraction confirm the 


above view of the composite nature of the lipase preparation. 
D. F. T. 


The Deamidising Action of Tyrosinase. R. Cnopat and 
K. Scnweizer (Biochem. Zeitsch., 1913, 57, 430—436. Compare A., 
1913, i, 411).—The authors have already shown that colour reactions 
are produced when amino-acids are treated in the presence of 
p-cresol or other phenols with tyrosinase in weakly alkaline solutions 
(lime water). It is now shown that the tyrosinase exerts in these 
circumstances a deamidising action, and in the case of glycine and 
some other amino-acids, formaldehyde is also produced. The presence 
of dextrose inhibits the deamidising action. Chlorophyll in the 
presence of light and carbon dioxide was found to produce practically no 
formaldehyde from glycine. It accelerates, however, the production of 
formaldehyde in the presence of tyrosinase. This accelerating action 
takes place both in the light and in the dark, even in the absence 
of lime water. This particular action, therefore, is to be distinguished 
from the photosynthetical formation of formaldehyde in the presence 
of chlorophyll, which requires the action of light. S. B.S. 


Preparation of Phenylarsinic Acid. CHrEmiscue Fasrik von 
Heypen Axt.-Ges. (D.R.P. 264924).—A solution of benzenediazonium 
nitrate is neutralised with sodium hydroxide and the cooled solution 
slowly added to a mixture of sodium arsenite, sodium hydroxide and 
precipitated cuprous oxide ; when the evolution of nitrogen has ceased, 
the solution is reduced alkaline with barium hydroxide, filtered, and 
the product isolated by the addition of hydrochloric acid. 

F. M. G. M. 


Preparation of 2:4-Dinitrophenylarsinic Acid. Farswerke 
vorm. Mrister, Lucius & Bronine (D.R.-P. 266944).—The formation 
of aromatic arsinic acids by the action of arsenious acid on diazonium 
salts usually occurs only in alkaline or neutral solutions, Diazotised 
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2:4-dinitroaniline, however, only reacts in the presence of mineral 
acids in excess. 

The base is dissolved in concentrated sulphuric acid, diazotised 
at 25° by means of nitrosylsulphuric acid, and, after dilution with ice, 
a solution of sodium arsenite is added. The reaction is completed by 
warming, and then the liquid is clarified and saturated with salt 
2:4-Dinitrophenylarsinic acid, C,H,(NO,),*AsO,H,, forms colourless 
velvety needles, m. p. 199—200°. J.C. W. 


Preparation of a Nitroaminophenylarsinic Acid. FARrBWERKE 
vorm. Meister, Lucius & Brinine (D.R.-P. 267307).—Contrary to 
expectation, it was found that 2-nitro-4-acylaminophenylarsinic acids 
may be hydrolysed by acids or alkalis without affecting the arsinic 
acid group. Further, it is unnecessary to isolate the acyl derivative 
when the free amino-compound is required, since the latter may be pre- 
pared by adding sodium arsenite to the diazotised nitromonoacyl- 
p-phenylenediamine in acid solution and boiling, after the diazo- 
reaction is over. 

Thus 2-nittro-4-acetylaminophenylarsinic acid, which forms yellow, 
microscopic needles, yields 2-nitro-4-aminophenylarsinic acid, 

NO,°C,H,(NH,)*AsO,H,, 
in orange-yellow needles, m. p. 258° (decomp.). J.C. W. 


Preparation of Neutral Derivatives of 3 : 3’-Diamino-4 : 4’-di- 
hydroxyarsenobenzene, Soluble in Water. FarBwerRKeE vormM. 
Meister, Lucius & Brinina (V.R.P. 263460, 264014. Compare 
A., 1913, i, 1121).—3: 3’-Diamino-4 : 4'-dihydroxyarsenobenzeneform- 
aldehydesulphoxylic acid is obtained as a yellow precipitate when 
an aqueous solution of sodium 3-amino- or 3-nitro-4-hydroxyphenyl- 
arsinite is warmed at 100° with 2 parts of formaldehyde sulph- 
oxylate. 

II. States that the arsinic acids employed in the above reaction can 
be replaced by the corresponding arsenious oxides, and the preparation 
of the above compound from 3-nitro- and 3-amino-4-hydroxyphenyl- 
arsenious oxides is described. F. M. G. M. 


Arsenostibino- and Arsenobismutho-compounds. P. Exruicy 
and P. Karrer (Ser., 1913, 46, 3564—3569).—The exceptional 
position occupied by the azo-compounds compared with the compounds 
of the types PR:PR and AsR:AsR in respect to colour and resistance 
to chemical action, for example, to oxidation, lends a special interest to 
the synthesis of analogous substances of the types AsR:SbR and 
AsR-BiR, for which the terms arsenostibino- and arsenobismutho- are 
suggested. 

It is already known that arsines can undergo condensation with 
arsenoxides or dichloroarsines giving arsenc-compounds vf the 
structure AsR:AsR, and a similar condensation has now been effected 
between arsines and stibinoxides, dichlorostibines, and even inorganic 
antimony salts; bismuth chloride and bromide will also react with 
arsines. Condensation in all cases proceeds at the ordinary tempere- 
ture, conveniently in alcoholic solution, and a wide range of arsines 

h 2 
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can be applied. The arsenostibino-compounds are stable, brown 
substances resembling the corresponding arseno-compounds, but 
the black arsenobismutho-compounds are very unstable and are 
decomposed even by boiling water; they also undergo atmospheric 
oxidation. 

The following are described as examples of the new classes of com- 
pound : 

3-Amino-4-hydroxyarsenostthinobenzene hydrochloride, 

SbPh: As:C,H,(OH):N H,,HCl, 
is a brown, amorphous powder obtained by mixing phenyldichloro- 
stibine with 3-amiuo-4-hydroxyphenylarsine in solution in methyl 
alcohol containing hydrogen chloride and subsequevtly adding ether ; 
the sparingly soluble su/phate can be precipitated from a solution of the 
hydrochloride. 

p-Acetylaminophenyldi-iodostibine, NH Ac*C,H,°SbI,, in solution in 
acetic acid when treated with a solution of 3-amino-4-hydroxypheny]- 
arsine in methyl alcohol containing hydrogen chloride and subsequently 
with ether gives 3-amino-4-hydroxy-4'-acetylaminoarsenostibinobenzene 
hydrochloride, NHAc*C,H,*Sb:As-C,H,(OH)-NH,,HCl, as a deep 
brown, amorphous powder readily soluble in water and methy| 
alcohol. 

The product obtained on mixing antimony trichloride and 3-amino- 
4-hydroxyphenylarsine in solution in methyl alcohol containing 
hydrogen chloride consisted of a mixture of the substances represented 
by the formule : SbCl: As-C,H,(OH)-NH,, HCI and 

OH-C,H,(NH,,HCl)*As[Sb: As-C, H,( NH,, HCl)-OH},. 

When bismuth chloride and 3-amino-4-hydroxyphenylarsine are 
mixed in solution in methyl alcohol containing hydrogen chloride with 
exclusion of air, the addition of ether precipitates a black substance of 
the formula C,,H,,0,Cl,As,Bi,, the covstitution probably being 
analogous to that of the preceding arsenostibino-compound. ‘The 
substance is easily oxidised, for example, by hydrogen peroxide in 
alkaline solution, producing 3-amino-4-hydroxyphenylarsivic acid and 
bismuth pentoxide. 

There are, therefore, five other types of substance known which are 
are analogous to the azo-compounds, namely, PR:PR’, AsR:AsR’, 
AsR:SbR’, SbR:SbR’, AsR:BiR’. Of these the P:P-group is the 
weakest chromophore, the colour deepening in the order given; the 
azo-compounds occupy an abnormal position in connexion with this 
series, On account of their lack of colour, it is suggested that the 
substances described earlier as phosphazo-compounds (Michaelis and 
Schroeter, A., 1904, i, 241) are not of structure analogous to the 
azo-compounds, but are possibly analogous to the diazonium com- 
pounds, 

The arsenostibino-compounds exhibit marked medicinal power. 

D. F. T. 


Preparation of Derivatives of Aminobenzoic Acid Con- 
taining Mercury in the Ring. Veremnicte CuemiscHe WERKE 
Axt.-Grs. (D.R.-P. 264388).—When the mercury salts of m-acyl- 
aminobenzoic acid are heated at 150—210° they furnish compounds 
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of the annexed general formula, and of 

CO,H therapeutic value. These are also obtained 

” \ooucy by heating the free acids with mercury 
NHAcyi pum oxide or the salts with a mercury salt. 

m-Acetylaminomercuribenzoic acid chloride 


forms colourless neelles, m. p. 240°; the sodium, barium, lead, and 


silver salts are colourless powders; the iron salt is brown, and the 
nickel salt greenish-white. 

m-Benzoylaminomercuribenzoice acid has m. p. 220°; the sodium salt 
is a greyish-white powder; the barium, lead, and silver salts are 
colourless, and the iron salt is brown. 

The corresponding lacty], propionyl, and butyryl compourds are also 
mentioned, and on hydrolysis furnish m-aminomercuribenzoic acid. 


F. M. G, M. 


[Preparation of a Mercury-compound of Tyrosine.] 
Dr. Bayer & Co. (D.R.-P. 267411, 267412)—When an aqueous 
solution of tyrosine is heated with freshly precipitated mercuric oxide 
until the colour of the latter vanishes (Ist patent), or with mercuric 
acetate (2nd patent), a compound is precipitated, having the formula 
C,H,O,NHg. The solution in alkali hydroxides, on neutralisation, 
yields ‘the substance unchanged. The compound is intended for 


therapeutic application. J.C. C, 


Physiological Chemistry. 


The Composition of the Air in the Tracheal System of 
Insects. Auacust Kroan (Skand. Arch. Physiol., 1913, 29, 29—36). 
—The tracheal system in the hind legs of the grasshopper can be 
rapidly and extensively ventilated by the respiratory movements 
of the insect. About 20% of the contained air can be renewed by 
one breath. The oxygen percentage of the air of the hind legs is 
high during rest (16%), but after exhausting muscular exercise it 
is reduced to 5%. The percentage of carbon dioxide is always 
much lower than the oxygen deficit, and a large part of the carbon 
dioxide formed in the tissues must be carried away by other means 
than through the trachee. Ww. D. B. 


Saline Perfusion of the Respiratory Centre in Frogs; the 
Effect of Calcium Chloride and Potassium Chloride. D. R. 
Hooker (J. Pharmacol. erpt. Ther., 1913, 4, 443—451).—Wh n 
the respiratory centre is perfused with a suitable salt solution, it 
continues active for several hours. If the salt solution contains 
balanced quantities of calcium and potassium, removal of the 
potassium depresses, and of the calcium excites the centre. Increase 
of potassium depresses, and decrease excites. Increase of calcium 
excites, and decrease depresses. W. D. H. 
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Chemical and Morphological Investigations on the Im- 
portance of Cholesterol in the Organism. IV. The Cholesterol 
Content of the Blood of Difterent Animals and the Influence 
of Cholesterol Intake, especially with the Food. L. Wacker 
and W. Hueck (Arch. expt. Path. Pharm., 1913, 74, 416—441).— 
Simple shaking of fluids (blood, bile, ete.) with ether, chloroform, 
etc., for the purpose of extracting lipoids is not free from error, 
for the other colloid constituents of the fluid are affected. 
Cholesterol in the blood is contained in the corpuscles in the free 
state; the white corpuscles contain five times the amount of that 
in the red corpuscles. The blood fluid contains cholesterol partly 
free, partly as esters. Defibrination does not affect the cholesterol. 
The relationship of the free to the combined cholesterol varies in 
the animals used (rabbit, calf, dog, horse) from 1:1°7 to 1: 3°3. 
It is affected by nutrition, muscular work, breathing, and other 
factors. By feeding on free cholesterol, the amount of free 
cholesterol in the blood serum is increased, but that in ester form 
is still more increased ; it may reach twenty-two times the normal. 
The same result follows subcutaneous administration ; the corpuscles 
are but little affected. In growing animals, cholesterol accelerates 
growth, leading especially to deposition of fat. The suprarenal 
cortex is richer in cholesterol and other lipoids. The same is true 
for other organs (liver, kidney, spleen, etc.). Continued adminis- 
tration leads to disorders of the alimentary canal, and to arterial 


sclerosis. W. D. H. 


Chemical and Morphological Investigations on the Im- 
portance of Cholesterol in the Organism. V. The Cholesterol 
Content of the Blood of the Dogfish (Scyllium catulus) under 
the Influence of Dyspneea. W. Hueck (Arch. expt. Path. Pharm., 
1913, 74, 442—449).—The blood-plasma of Scyllium contains very 
little lipoid (0°05%), and about half of this, 0°02%, is cholesterol. 
The red corpuscles contain only free cholesterol (0°08%) ; the plasma 
contains free cholesterol (0°015%), and cholesterol esters (0°005%). 
In narcosis, and in the dyspneeic condition which follows exposure 
to air, the cholesterol esters of the blood quickly rise to tenfold the 
normal amount, and the free cholesterol is doubled. W. D. H. 


Chemical and Morphological Investigations on the Im- 
portance of Cholesterol in the Organism. VI. The Influence 
of Muscular Work on the Cholesterol Content of the Blood 
and Suprarenal Bodies. Epwin Picarp (Arch. erpt. Path. Pharm., 
1913, 74, 450—460).—In dogs, muscular work affects the amount 
of cholesterol in the blood, and in the suprarenal cortex in opposite 
directions. If the work is prolonged and iacreasing, the cholesterol 
esters of the cortex fall, and of the blood rise. In short, with rapid 
muscular exercise, the amount increases in the cortex, and slightly 
falls in the blood. W. D. H. 


The Permeability of Blood-corpuscles for Dextrose. P. 
Gydérey (Biochem. Zeitsch., 1913, 5'7, 441—455).—It has been shown 
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by Rona and others that the blood-corpuscles of sheep are 
impermeable to dextrose, whereas those of dog and man are 
permeable. Experiments were carried out with the corpuscles of 
sheep to ascertain whether they could be made permeable, either 
by alteration of the hydrogen ion concentration of the artificial 
medium, in which the corpuscles were suspended, by means of 
regulators (phosphate, carbonate, or acetate mixtures), or by the 
addition of sugar to the whole blood in the presence of hemolytics 
(present in quantities below those necessary to produce hemolysis), 
and in the presence of various salts, such as those of calcium or 
aluminium. The results obtained were, however, negative. 


S. B. 8. 


The Behaviour of the Maltase of the Blood-serum of Fed 
and Fasting Animals. T. Kumaaar (Biochem. Zeitsch., 1913, 57, 
375—379).—The hydrolysis of maltose by the blood-serum obtained 
from fasting dogs takes place more rapidly than by that from 
fed animals. Quantities of serum which, when obtained from fed 
animals are inactive, produce distinct hydrolytic action when 
obtained from fasting animals. The results confirm those previously 
obtained by Kusumoto (A., 1909, ii, 69). Ss. B. 8. 


The Gastric Secretion at Birth. ALtrrep F. Hess (Amer. J. 
Dis. Children, 1913. 6, 264—276).—New-born infants secrete a good 
deal of hydrochloric acid before any food is given; it was found in 
fifty-one out of fifty-two cases. The amount is variable. The 
gastric juice in unfed new-born children also contains pepsin, 
rennin, and lipase. W. D. H. 


Pancreatic Enzymes in Infants. I. A.rrep F. Hess (Amer. 
J. Dis. Children, 1912, 4, 205—218).—In infants it is easy to obtain 
the duodenal contents by a long catheter; the pancreatic juice 
aspirated off in this way contains all the normal enzymes, but the 
total secretion is very scanty during the first week of life. Amylase 
increases in amount with age, so also does the total juice. Even in 
marasmic children, the amount secreted, although thin, is abundant, 
and contains all the enzymes, although it is weak in lipase. In 
these children the gastric juice is scanty. W. D. H. 


Pancreatic Enzymes in Infants. II. In Acute Intestinal 
Indigestion. Atrrep F. Hess (Amer. J. Dis. Children, 1913, 5, 
268—272).—In acute indigestion (alimentary toxemia), the lipase 
of the pancreatic juice is deficient, although the other two enzymes 
are present in considerable amount. This is not a general charac- 
teristic of all febrile conditions. The lack of lipase may be related 


to fat intolerance, which is often seen in this condition. 
W. D. H. 


Fermentation Processes in the Digestive Tract of Ruminants 
and Pigs. J. Markorr (Biochem. Zeitsch., 1913, 5'7, 1—69).—The 
partly digested food was removed from the first stomach of oxen 
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by means of a stomach-pump, described and figured, and trans- 
ferred to the lower bulb of a modified Pfliiger gas pump. The 
gastric contents thus obtained were then allowed to ferment, and 
the gases produced were removed and submitted to analysis in a 
modified Haldane gas apparatus. The details of the method are 
fully described, and the apparatus is figured in the text. The 
carbon dioxide, methane, and hydrogen produced by fermentation 
were estimated, and also the amount of carbon dioxide which is 
produced by the direct treatment of the gastric juice with acids. 
This is derived from the carbonates secreted in the saliva, which in 
the case of oxen is large in amount. Attention is incidentally 
called to the fact that diastase is not present in this saliva. The 
addition of sugar causes increased production of carbon dioxide, 
due to the formation of organic acids of about the same molecular 
weight as butyric acid. The contents of the other parts of the 
alimentary tract than the first stomach of freshly killed animals 
(oxen and pigs) were also removed, and submitted to fermentation 
by the above-described methods. In this way the fermentation 
in different parts of the alimentary tract was examined after 
ingestion of different kinds of food, and the losses of energy value 
of the food-stuffs owing to fermentation was thereby determined. 
The results are illustrated by a large number of gas analyses, which 
are mainly of technical interest. S. B. 8. 


The Fate of Protein Digestion Products in the Body. III. 
The Absorption of Amino-acids from the Blood by the Tissues. 
DonaLp D. Van StyKe and Gustave M. Meyer (./. Biol. Chem., 1913, 
16, 197—-212).—The disappearance of amino-acids from the 
circulation after intravenous injection is rapid, and due to their 
absorption by the tissues without undergoing any immediate 
change. In the muscles there is a saturation point beyond which 
the acids are not absorbed (75 to 80 mg. per 100 grams); the 
capacity of internal organs is greater (125 to 150). The removal 
from the blood is never complete; after a fast of several days the 
blood still contains 0°003—0°008%. At this point the amino- 
acids of the blood are in equilibrium with those of the tissues. 
Transference from organ +o organ or from mother to fetus may 
occur. The process is not wholly osmotic, because normally the con- 
centration of amino-acids in the tissues is five to ten times greater 
than in the blood. Probably the tissues adsorb the acids mechani- 
cally, or else a loose compound is formed between the tissue-proteins 
and the acids. W. D. H. 


The Fate of Protein Digestion Products in the Body. IV. 
The Locus of Chemical Transformation of Absorbed Amino- 
acids. DonaLp D. VanStyxeand Gustave M. Meyer (./. Biol. Chem., 
1913, 16, 213—230).—Not only are amino-acids injected into the 
blood absorbed by the tissues, but absorbed amino-acids disappear 
rapidly from the liver. The amino-nitrogen of the liver may be 
doubled after injection of amino-acids into the blood, but in two 
hours it returns to normal; in the muscles there is in this time no 
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appreciable fall ; the disappearance from kidney, intestine, pancreas 
and spleen is also less rapid than from the liver. The decrease in 
the liver is accompanied by an increase of urea in the blood. This 
supports the view so long held that the liver is the main organ 
where catabolism of protein digestion products takes place. The 
liver being so ready to get rid of absorbed amino-acids maintains 
indefinitely its power to remove these substances from the circu- 
lation; and it is only when the entrance is unnaturally rapid, as 
in injection experiments, or when the liver is degenerated, that 
this organ is unable to cope with the supply; the kidney then 
assists by excreting them unchanged. Each tissue is probably able 
to synthesise its own proteins from the amino-acids which it absorbs 
from the blood. W. D. H. 


The Fate of Protein Digestion Products in the Body. V. 
The Effects of Feeding and Fasting on the Amino-acid 
Content of the Tissues. Donatp D. Van SLYKE and Gustave M. 
Mever (J. Biol. Chem., 1913, 16, 231—234).—The amino-acids not 
only serve as tissue-building material, but also occur as inter- 
mediate breakdown products of the tissue proteins. Starvation 
therefore would not necessarily mean a disappearance of the tissue 
amino-acids; it might even increase the amount. This view is 
supported by experiments on dogs in various degrees of inanition ; 
male dogs only were used to avoid complications due to pregnancy. 

The failure to increase the free amino-acid content of the tissues 
by high protein feeding indicates, furthermore, that when nitrogen 
is retained in the organism it is not to an appreciable extent stored 
in the state of digestion-products, but as body protein. W. D. H. 


Endogenous Metabolism of the Pig. I. The Effects of 
Acid and Basic Salts and of Free Mineral Acids on the 
Endogenous Nitrogen Metabolism. E. V. McCotium and D. R. 
Hoactann (J. Biol. Chem., 1913, 16, 299—316).—Dat. are presented 
which show that the endogenous metabolism of the pig reaches its 
lowest level when the animal has an abundant supply of carbo- 
hydrates, together with a salt mixture of an alkaline character. 
The total output of nitrogen derived from endogenous sources 
can be greatly increased without changing the output of creatinine. 
The additional nitrogen excreted on an acid diet is in the form 
of ammonia. The pig is not able to use the nitrogen of the urea 
fraction to neutralise the acids of the food, but draws additional 
nitrogen from the tissues for the production of ammonia. 


W. D. H. 


Endogenous Metabolism of the Pig. II. The Influence of 
Fat Feeding on the Endogenous Nitrogen Metabolism. E. V. 
McCottum and D R. Hoacuanp (./. Biol. Chem., 1913, 16, 317—320)— 
If fat is given as the sole source of energy, there is no sustained 
rise in the nitrogen output of pigs which have been reduced to 
their lowest level of nitrogen metabolism by long-continued feeding 
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on starch; but it may lead to a considerable elimination of 
creatine. The total creatine+creatinine may be greatly increased 
without a corresponding rise in the total nitrogen output. The 
possibility of the acid or basic character of the ration influencing 
creatine production is suggested. W. D. H. 


Endogenous Metabolismiof the Pig. III. The Influence of 
Benzoic Acid on the Endogenous Nitrogen Metabolism. E. V. 
McCo.tum and D. R. Hoactanp (J. Biol. Chem., 1913, 16, 321—326). 
A good deal of the nitrogen wh'ch appears as urea in pigs reduced 
to the lowest level of endogenous protein metabolism may be 
converted into glycine when benzoic acid is given, and excreted 
as hippuric acid. Benzoic acid does not raise the total nitrogen 
excreted unless very large quantities are given; the urea-nitrogen 
may then be less than 20% of the total; it causes no change in 
the creatinine output. Endogenous protein metabolism presents 
two types; one can be stimulated by acids leading to the production 
of ammonia, or by benzoic acid leading to the production of 
hippuric acid; the other, measured by creatinine, remains 
unaffected. W. D. H. 


Formation of Sugar from Fat. Rupotr Rovusitscuex (Pfiiger’s 
Archiv, 1913, 155, 68—73).—Adrenaline does not cause glycosuria in 
the case of dogs completely free from glycogen. Glycosuria sets 
in immediately, however, when the liver is enabled to make glycogen 
from the glycerol component of an oil. It is requisite that the 
oil shall have passed through the intestine and given up its glycerol 
component. E. F. A. 


The Diet and Metabolism of Eskimos. Aveust Krocn and 
Maxie Kroeu ( Meddelelser om Groonland, 1913, 51, Reprint, 52 pp.).— 
The normal diet of Eskimos: contains an excessive amount of 
protein (280 grams) and much fat (135 grams), while the quantity 
of carbohydrate is very small (54 grams), of which more than half 
is the glycogen of the meat eaten. This diet has no injurious 
effects whatever; the people are capable of prolonged work, and 
have great endurance towards cold and other hardships. Uric acid 
diseases are very rare if they occur at all. The large quantities of 
seal meat are well absorbed and utilised. The loss of nitrogen in 
the feces amounts to 3 to 5 grams per day. Details are given of 
the composition of the urine in different parts of the day, and of 
the respiratory exchanges. The “specific dynamic action” of the 
protein works out as 8°6+5% of the calorific value of the protein 
catabolised. The dietary habits of the Eskimos are very like those 
of the carnivora, and these people are able to retain a large amount 
of protein for a certain period exceeding twenty-four hours, and 
to utilise it as a source of energy with very little loss. W.D. H. 


Metabolism Studies on Cold-blooded Animals. II. The 
Blood and Urine-of Fish. W. Denis (J. Biol. Chem., 1913, 16, 
389—393).—The non-protein nitrogen, urea, ammonia, uric acid, 
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and creatinine were estimated by the methods of Folin and his 
colleagues, and the results stated for numerous fish in a table. In 
elasmobranch fishes, the urea in the blood is high, but in teleosts 
it is lower than in mammals. The ammonia fraction of the blood 
is high. Uric acid is present in elasmobranch blood in the merest 
traces, but in teleostean blood in moderate amount; the amount 
in the urine is small in both classes. 

The analysis of one composite specimen of urine from the goose 
fish (Lophius piscatorius) is given; this is a representative teleost ; 
the most noteworthy points are the large amount of undetermined 
nitrogen, and the creatinine is almost entirely replaced by creatine. 
It is possible that in fishes, nitrogenous waste may be eliminated 
by some organ other than the kidney. W. D. H. 


Studies on Growth. I. Growth on Vitamine-containing 
and Vitamine-free Foods. Casimir Funk (Zeitsch. physiol. Chem., 
1913, 88, 352—356).—Young chickens were fed on various diets, 
and their growth watched. Those fed on ordinary chicken food 
grew normally; on polished rice they died quickly from beri-beri. 
On unpolished rice they did not develop disease, but did not grow. 
On unpolished rice plus yeast they grey comparatively slowly; on 
unpolished rice plus sarcoma tumour (Rous) they grew more 
slowly still. In each batch some of the birds were inoculated with 
the tumour; the inoculated specimens grew more rapidly. From 
the last-named observations no conclusions are drawn at present; 
but from the others the conclusion is drawn that the vitamine 
which prevents beri-beri is a different one from that which 
stimulates growth. The chemistry of the “growth vitamine” is 
not yet known. It is suggested that the vitamine undergoes 
metabolic changes in such organs as the pituitary gland. 


W. D. H. 


The Influence of Butter-fat on Growth. Txomas B. Ossoryz, 
LAFAYETTE B. Menpet, Eona L. Ferry, and Atrrep J. WAKEMAN 
(J. Biol. Chem, 1913, 16, 423—437).—The growth-promoting 
‘‘vitamine ” of milk is found in the butter-fat fraction ; its chemical 


nature is not known. The experiments were made on rats. 
W. D. H. 


Parenteral Nutrition by Intravenous Injection. V. Henriques 
and A. C. ANDERSEN (Zettsch. physiol. Chem., 1913, 88, 357—369).— 
A method is described by which it is possible to keep animals 
(goats) alive for a considerable time by intravenous injections of 
a nutritive mixture. The mixture is composed of almost completely 
cleaved flesh (about 15% of the nitrogen in peptide form), dextrose, 
sodium acetate, and salts. The animals put on nitrogen. Protein 
synthesis is therefore possible, without the digested protein products 
passing through the intestinal wall. W. D. H. 


The Lipoids of Ancient Egyptian Brains. W. Mair (J. Path. 
Bact., 1913, 17, 179—184).—Whereas fresh brain contains no 
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cholesteryl esters, but only free cholesterol, the brains of mummies 
3000—4000 B.c., and even of Copts, 500 a.p., contain esters. Thus 
the free cholesterol in recent brains amounts to 11°3%; of the 
Coptic brain the total cholesterol is 8°4%, of which 8 is in ester 
form. In the brains 3000 to 500 B.c., the total is from 0°68 to 
0°83%, and that as ester from 0°43 to 0°5. Im ancient brain 
(4000 B.c.), the little cholesterol present (0°04%) is all in the form 
of esters. Details are also given of nitrogen, phosphorus, ash, etc. 
The Coptic bodies were packed in salt before burial; the older ones 
not. The effect of time on chemical reactions is probably the same 
as the effect of heating. W. D. H. 


Preparation and Saponification of Cholesteryl Esters. W. 
Marr (J. Path. Bact., 1913, 1'7, 185—190).—Cholesteryl esters oceur 
in areas of brain softening; these are saponifiable by boiling for 
four hours in a W/5-barium hydroxide solution in 90% methyl 
alcohol. The lipoids in ancient Coptic brains are not saponifiable 
in this way. Various esters were therefore examined; those with 
lower fatty acids are saponifiable; those with higher fatty acids 
are not saponifiable by this method. Lauric, palmitic, and stearic 
acids, however, form two kinds of ester with cholesterol ; if prepared 
from the chloride the ester is not saponifiable; if prepared from 
the fatty acid, the ester is saponifiable by the method mentioned, 
and differs in melting point, solubilities, and crystalline characters 
from the other. The esters in necrotic brain are either those of the 
latter class, or are esters of lower acids. W. D. H. 


The Relationship between the Protein and Total Nitrogen 


‘and the Hydrogen Ion Concentration in the Cerebrospinal 


Fluid. Axe. Biscaarp (Biochem. Z-itsch., 1913, 58, 1—64).—The 
protein can be conveniently estimated by the method of Roberts 
and Brandberg, according to which the maximum dilution of the 
liquid which is still capable of giving a turbidity with nitric acid 
(Heller’s test) is ascertained. The author gives the experimental 
details of the process. A similar method can be applied when 
ammonium sulphate is used instead of nitric acid. The physio- 
logical limits of the ammonium sulphate reaction lie between the 
numbers 0 and 2 (dilutions), whereas those of the nitric acid 
reaction lie between 6 and 20. In cases of dementia paralytica 
there is an increase of total protein in the solution, accompanied 
by an increased percentage of protein precipitable by half-saturated 
ammonium sulphate. These increases are absent in cases of 
cerebral tumour, cerebral syphilis, and acute meningitis. Formalin 
forms compounds with the proteins, and alters the reaction of the 
liquid to nitric acid and ammonium sulphate. The total nitrogen 
was estimated in small quantities in the liquid by a combination 
of the methods of Kjeldahl and Nessler, which are described in 
detail by the author. The protein nitrogen, calculated from the 
nitric acid reaction, amounts to from 10 to 20% of the total. The 
physiological limits of total nitrogen lie between 0°01 and 0°025%. 
The residual nitrogen is seldom less than 0°009%. In organic 
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diseases of the central nervous system, the relationship between 
rotein and total nitrogen increases. The hydrogen ion concen- 


tration of the cerebrospinal fluid exceeds the value p, =8°10. 
S. B. S$. 


The Phosphatides of the Heart and Other Organs. Hucu 
MacLean (Biochem. Zertsch., 1913, 57, 132—142).—Le has been the 
custom hitherto, in the extraction of lipoids from the heart and 
other tissues, to extract first with ether and then with alcohol, and 
it has been generally assumed that the two extracts yield different 
lipoids. It is now shown by the author that this double extraction 
is unnecessary, as the alcohol and ether both extract the same lipoids. 
The alcoholic extract is, however, contaminated with other sub- 
stances, from which the lipoids cannot be extracted by the methods 
ordinarily employed (solution in ether, and precipitation from this 
solution by alcohol, acetone, etc.). The alcoholic extract can be 
purified by suspending it in water and carefully adding acetone. 
The lecithin then separates, leaving the nitrogenous impurities in 
the water. In addition to lecithin and cruorin, the heart muscle 
contains traces of a diaminomonophosphatide, similar in properties 
to the substance described by Stern and Thierfelder and by 
Thudichum. A similar product has been obtained by the author 
and by Dunham and Jacobson from the kidneys. The substance 
from the heart muscle may be derived from the nervous tissue 
contained therein. S. B. S. 


The Perfused Heart. I. Anzsthetics and Inorganic Salts. 
W. Burripce (Quart. J. expt. Physiol, 1913, 7, 145—166).— 
Anesthetics produce three kinds of contraction in the frog’s 
ventricle; their depressing action is antagonised by calcium salts; 
depression of initiation and conduction are similarly antagonised. 
Damage to the sarcoplasm is believed to underlie an action of 
anesthetics, which results in increased amplitude of contraction. 


W. D. H. 


The Perfused Heart. II. Action of Acids and Alkalis. W. 
Burrmpce (Quart. J. expt, Physiol., 1913, 7, 167 —183).—Alkalis 
produce in small concentration a type of ventricular contraction 
which depends on the calcium salts in the perfusing medium; 
greater concentrations cause “alkali-rigor.” Acids also produce 
two types of contraction; certain organic acids cause a slowly 
developing rigor which destroys the contractile material ; inorganic 
acids produce a quickly developing contraction. The action of 
lactic acid is intermediate. Acids act probably by altering the 
permeability of cell membranes to calcium or potassium salts. This 
can be neutralised by a phosphate, but not by a bicarbonate. 

W. D. H. 


The “ Spontaneous” Evolution of Hydrogen Sulphide from 
the Liver and from White of Egg and the Nature of the 
Thiol Group. Max Hausmann (biochem. Zeitsch., 1913, 58, 
65—91).—Fresh minced liver, either after warming or trea:ment 
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with alcohol (50—100%) or phenol (4—90%), evolves “spon- 
taneously” hydrogen sulphide, the evolution lasting for several 
days. This evolution is dependent on the thiol group present in 
the liver, which can be detected by the sodium nitroprusside 
reaction. Other animal organs and yeast give a similar reaction 
and hydrogen sulphide evolution. “ Natural” egg-white does not 
evolve this gas, as it contains no thiol group. Two reactions appear 
to explain the hydrogen sulphide evolution: (a) the formation of 
polysulphides from potassium sulphide solutions, especially on 
addition of phenol; (b) egg-white, after treatment with poly- 
sulphides and coagulation by alcohol and phenol, also evolves 
hydrogen sulphide. As a pre-existing thiol group is absent in egg- 
white, Heffler’s hypothesis for the explanation of hydrogen sulphide 
on addition of sulphur is not sufficient. 8. B. 8. 


Urea Formation in the Liver. A Study of the Urea- 
forming Function by Perfusion with Fluids Containing (-) 
Ammonium Carbonate and (+) Glycine. Cyrus H. Fiske and 
Howarp T. Karsyer (/. Biol. Chem., 1913, 16, 399—418).—The 
surviving liver is able to convert ammonium carbonate perfused 
through it, partly into urea. Whether any is converted into 
amino-acids has not been determined. The perfusion of the liver 
of the cat or rabbit with homologous defibrinated blood containing 
as much as 44 mg. of nitrogen as glycine per 100 c.c. leads to no 
increase of urea. W. Dz. H. 


Nitrogenous Constituents of Dried Cod (Gadus Brandtii). 
K. Yosnimora and M. Kanai (Zeitsch. physiol. Chem., 1913; 88, 
346—351).—One thousand grams of dried cod, containing 17% of 
water, yielded the following: creatinine, 1°40 grams; betaine (as 
chloride), 0°44 gram; methylguanidine (as picrate), 0°7 gram; 
taurine, 13 grams; alanine, 0°5 gram; and a little glutamic acid. 
Creatine and choline were absent. E. F. A. 


Carbon Metabolism. The Physiological and Pathological 
Significance of the Labile Carbon of the Urine. Enrico Rae 
(Biochem. Zeitsch., 1913, 5'7, 143—155).—The C/N ratio of the urine 
is markedly increased after administration of carbohydrates. The 
procentual relationship of the carbon to hydrogen in the three 
persons investigated was increased on an average by 11°28%. With 
a normal person on standard diet, the administration of 100 grams 
of dextrose increased the relationship by a average number of 
12°32%, whereas tke isodynamic quantity of fat caused an increase 
of only 6°3%. When the bread of a standard diet is replaced by 
meat, there is a diminution of the C/N ratio. The effect of diet on 
the labile carbon (that is, carbon of the urine which can be oxidised 
by hydrogen peroxide) is still more marked. Whereas the labile 
carbon on a standard diet is 6% of the total, the administration 
of dextrose causes a rise to 12%. The administration of fat causes, 
however, a diminution of this number to 4°58%. After a meat 
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diet, the amount of labile carbon in the urine on the second day 
was practically negligible. Thyroid administration caused a 
diminution of the percentage of labile carbon to 2°76% of the total. 
Even the administration of 100 grams of dextrose under the 
influence of thyroid medication did not bring the percentage of 
labile carbon up to the normal. The presence of labile carbon in 
the urine appears to indicate incomplete utilisation of the carbo- 


hydrates. S. B. 8. 


The Influence of Drugs on Uric Acid Excretion. Rk. ABL 
(Arch. expt. Path. Pharm., 1913, 74, 119—163).—Diwinution in the 
excretion of uric acid is brought about by calcium salts, barium 
sulphate, bismuth subnitrate, and uzara; increase of the action of 
atophan by calcium salts, barium sulphate, uzara, and atropine. 
Increase of uric acid excretion is produced by mustard, arsenic, 
colchicin, thorium-X, sulphur, santonin, glycerol, choline, chloral 
hydrate, neurine, strontium, piperazine, and otherdrugs. Important 
factors in producing an effect are solubility, ease of absorption, and 
local action in the alimentary canal. There is a parallelism 
between the flow of blood in the portal system, the secretion of the 
digestive glands, and the output of uric acid. W. D. H. 


Isolation of Carrotene from Ox Galistones. Hans Fiscuer 
and Heinrich Rose (Zeitsch. physiol. Chem., 1913, 88, 331—333).— 
A yellowish-red, microcrystalline powder separates from the ethereal 
extract of ox gallstones. This is identified as carrotene, m. p. 
178—180°. It is considered to be derived from the food of the 
animal, and not to have been formed in the body. E. F. A. 


The Formation of Dextrose from Propionic Acid in 
Diabetes mellitus. Istpor Grernwatp (J. Biol. Chem., 1913, 16, 
375—378).—Ringer showed that in phloridzinised dogs the 
administration of propionic acid is followed by the elimination of 
“extra dextrose” equal in amount to that capable of being formed 
by propionic acid if all three carbon atoms are used. In the 
present observations on severe cases of human diabetes the same 
is true, but there is, as a rule, no rise in the excretion of the 
acetone group of substances. W. D. H. 


Membranes and Narcosis. The Colloidal Theory of 
Narcosis. 8S. Loewe (Biochem.} Zeitsch., 1913, 57, 161—260).— 
The author reviews at length the conception of the cell 
membrane as a polyphasic gel-like structure, in which the 
hydrophil colloid is the carrier of the properties influencing the 
selective permeability, and in which lipoids exist as an essential 
component. The phenomenon of narcosis produces a change in 
this system, and it is assumed that the action of the narcotic consists 
in changing the hydrophil lipoid constituent of the colloid into a 
hydrophobe condition without loss of its water of combination. 
This causes a change in the permeability of the membrane, and an 
injury to its normal functions, indicated by a weakening of the 
bioelectric differences of potential and the loss of selective per- 
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meability. To test this theory experimentally, the changes of 
conductivity of the membrane under influence of various narcotics 
was investigated. It was assumed that the colloid particles which 
can adsorb the narcotic become surrounded by a non-conducting 
layer, and are thus no longer effective as regards permeability for 
electrolytes. If now: the hydrophil, previously partly-conducting 
particles, become non-conducting the addition of narcotics should 
result in a decrease in the conductivity of the membrane. A 
method is described for preparing membranes from colloids. A 
parchment membrane is covered with the lipoid solution in organic 
solvents and the solvent allowed to evaporate. By an arrangement, 
the apparatus for which is figured in the text, this membrane is 
clamped between two parchment papers which cover the ends of two 
bent tubes, the whole system forming a U-tube. Salt solutions are 
placed in each limb, and the membrane is allowed to imbibe water. 
Electrodes at accurately known distances apart are introduced into 
each limb, and the influence of uhe addition of narcotics on the con- 
ductivity can then be investigated. It can hardly be said, however, 
that the results of experiment confirm the theory. The author 
draws attention to the great difficulties of the experimental method 
employed, and to the great possibilities of error. S. B. 8S. 


The Relation between Non-protein Nitrogen Retention and 
Phenolsulphonphthalein Excretion in Experimental Uranium 
Nephritis. C. Frorainenam, R. Fitz, Orro Fouin, and W. Denis 
(Arch. int. Med., 1913, 12, 245—258).—In uranium-nephritis in 
rabbits, the excretions of phenolsulphonphthalein in the urine and 
non-protein nitrogen and urea of the blood vary from the normal, 
and return to the normal as the nephritis heals. The degree of 
variation is parallel to the amount of kidney injury. During the 
attack the urinary phenolsulphonphthalein drops, and the non- 
protein nitrogen and urea of the blood increase. In these experi- 
ments both the uranium nitrate and the phenolsulphonphthalein 
were administered subcutaneously. W. Dz. iH. 


The Action of Univalent Alcohols on the Surviving Mam- 
malian Heart. Yas. Kuno (Arch. expt. Path. Pharm., 1913, 74, 
399—415).—From experiments on the rabbit’s heart perfused with 
Locke’s solution to which alcohol was added, the following con- 
clusions are drawn; the action of alcohols on the heart increases 
with the rise in their boiling points; the effect is never stimulating, 
but always the reverse. The alcohols dilate the coronary blood- 
vessels. If a heart is perfused with an alcoholic solution, and then 
brought back to its former condition by Locke’s solution, each 


successive perfusion with the alcohol produces a smaller effect. 
W. D. H. 


The Capacity of Carbohydrates to Act as Antigens. T. 
Kumacat (Biochem. Zeitsch., 1913, 57, 380—41!3).—The author 
confirms the results of Weinland, according to whom the repeated 
subcutaneous injection of sucrose in large quantities into young 
dogs causes invertase to appear in the serum after 12—15 days. 
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He was, however, unable to confirm Abderhalden and Kapfberger’s 
statement (A., 1910, ii, 1093) that injections of small quantities 
of sucrose into fully-grown dogs produces invertase in the serum 
after a very short interval. On the other hand, he confirms the 
results of Abderhalden and Brahm (A., 1910, ii, 319), who produced 
this result when large quantities of sugar were injected. The 
results of the latter investigators were not, however, constant, but 
it is now shown that a constant result can be obtained, if a definite 
interval of some days is allowed to elapse before the serum is 
investigated. A new property of the antiserum produced by the 
sucrose “ antigen” was also discovered, namely, that it acts also 
on dextrose and levulose. The former is converted first into a 
levorotatory and then into a dextrorotatory substance, which latter 
product is also obtained by the action of the antiserum on levulose. 
These conversion products have been obtained pure (the details are 
not given in this paper); the dextrose is first converted into 
levulose, and the latter is converted into a dextrorotatory di- 
saccharide. The sucrose immune serum also acts on lactose, and 
the dextrose thereby produced is also converted into levulose (and 
finally a disaccharide). It also hydrolyses soluble starch much more 
energetically than a normal serum. The serum when perfectly 
fresh is somewhat inert. On being kept at room temperature for 
four hours, it becomes very active. The fresh serum appears 
therefore to contain a pro-amylase. Sucrose immune serum loses 
its activity as regards sucrose and its hydrolysis products on 
keeping, but the activity can be restored by the addition of normal 
serum. The immune serum produces a precipitate with soluble 
starch. 

The immune serum can be produced by the methods both of 
active and passive immunisation. If the serum of an animal which 
has been immunised by the injection of sucrose is injected into 
another animal (even of a different species), the serum of the 
latter rapidly acquires the properties of an immune serum. 

When starch, maltose, and dextrose are injected into animals 
(employed as antigens), the only effect observed is a larger or 
smaller increase in the amount of amylase in the serum. When, on 
the other hand, levulose, lactose, or galactose is employed as 
antigen, not only is there an increase in the amylase, but the 
immune serum contains invertase, and is capable of converting 
dextrose into levulose, and the latter into a disaccharide. The 
results indicate that the production of amylase depends on different 
factors to that of invertase, for the former is increased in the 
serum after injection of dextrose, levulose, and d-galactose, and 
all the polysaccharides which yield these sugars on hydrolysis, 
whereas the latter is produced only after injection of levulose, 
galactose, and the disaccharides from which they can be produced. 
It is probable that the immunisation takes place in stages, the 
polysaccharide being first hydrolysed, yielding levulose or galactose, 
both of which are then converted into a new sugar (both yielding 
the same product), which is the immediately acting antigen. 

S. B. S. 
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Antagonism of the Properties of Guanine and Adrenaline. 
Descrez and Doritans (Compt. rend., 1913, 157, 946—947).— 
Subcutaneous injection of guanine previous to similar injection of 
adrenaline diminished the toxicity of the latter to a certain extent, 
in that the injected rabbit or guinea-pig survived the control 
animal receiving no guanine, often by several hours. Similarly, 
guanine very noticeably reduced the glycosuria ordinarily produced 
by adrenaline. W. G. 

Lipoid Anaphylaxis. Freperick P. Witson (J. Path. Bact, 
1913, 17, 163—168).—The attempts to sensitise guinea pigs to 
various lipoids gave negative results. The possible presence of 
minute amounts of protein with the lipoids may be the cause of 
apparently positive results. W. D. H. 

The [Physiological Action of] Aromatic Mercury Com- 
pounds. III. Ferrpinanp BuiumentHaL and Kurt OPPENHEIM 
(Biochem. Zeiisch., 1913, 57, 261—296. Compare A., 1911, ii, 
517, 1017).—The toxicity of the various salicylmercury com- 
pounds in which the mercury is directly attached to a carbon 
atom, was investigated. Asarol, the double salt of sodium hydroxy- 
mercurisalicylate, OH:Hg-C,H,{OH)-CO,Na, with sodium mono- 
hydroxybutyrate, is the most or to rabbits and rats. Then 


follows mercurysalicyl, OH-C,H,< 6 >0, dissolved in diethylene- 


diamine; then follow embarin, and then enésol, a combination of 
mercurysalicyl with arsenic. The percentage of mercury in the 
two latter compounds is less than in the others. The toxicity of 
the following compounds was also ascertained—sodium hydroxy- 
mercurinitrobenzoate, sodium hydroxymercuriacetylaminobenzoate 
(toxynone), NHAc*C,H,(Hg-OH)-CO,Na, mercuric chloride, 
mercuric paminobenzoate, mercuric chloride, mercurous chloride, 
mercuric o-aminobenzoate, mercuric paranucleate, mercuric 
potassium nitrite, and mercuric potassium thiocyanate. Various 
methods of administration were employed. The results are chiefly 
of therapeutic interest. It was found that the chief organs con- 
cerned in the excretion of mercury were the kidneys and intestine, 
and these show the chief anatomical changes in animals poisoned 
by mercury. S. B.S. 

The Effect of Asymmetric Nitrogen Atoms on Physiological 
Activity. P. P. Latotaw (J. Pharmacol. expt. Ther., 1913. 4, 
461--469).—An asymmetric nitrogen atom may exercise a profound 
influence on physiological activity. In the case of the /-canadine 
methochlorides, the B-salt is twelve times as active as the a-salt. In 
the d-isomerides the B-variety is only three times as active as the 
a-salt. In both cases the levorotatory salt is weaker than the 
dextrorotatory salt, but not in equal degree. The differences may 
possibly be connected with differences in solubility. W. D. H. 

The Influence of the Subsidiary Alkaloids of Opium on the 
Action of Morphine. Watrner Srraus-(Biochem. Zeitsch., 1913, 
57, 156—160).—A reply to certain criticisms of Meissner (A, 1913, 
i, 1279). ’ B. 8. 
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The Action of Codeine and Thebaine on the Intestine, 
J. Pat and E. Popper (Biochem. Zeitsch, 1913, 5'7, 492—491).—The 
authors have shown that the opium alkaloids can be divided into 
two classes in respect to their action on the intestine. The chief 
effect of the one class (the phenanthrene group), which includes 
codeine and thebaine, is to excite the wall of the intestine, increas- 
ing its tonus and peristaltic action. This action is illustrated by 
four tracings. The results are not in accordance with those obtained 
by Meissner (A., 1913, i, 1279). In the case of thebaine, it is 
suggested that the alkaloid used by Meissner was contaminated 
with papaverine, which belongs to the second group of opium 
alkaloids, and exerts an antagonising action to thebaine. No 
explanation can be offered to explain the discrepancy of the results 
obtained with codeine. 8. B. 8. 


The Influence of 2-Phenylcinchonic Acid (Atophan) on Uric 
Acid Elimination. Orro Fo.in and Henry Lyman (J. Pharmacol. 
expt. Ther., 1913, 4, 539—546).—The st.tement made by recent 
clinical observers that atophan increases the excretion of uric acid 
is confirmed. This is supplemented by estimations of the uric acid 
in the blood by the Folin-Denis method. Four cases of gout and 
one of albuminuria were utilised; the uric acid of the urine rose, 
and that of the blood sank. The increased output is due to elimina- 
tion of accumulated uric acid in the blood, due to kidney inefii- 
ciency. A rise in other nitrogenous excreta occurred in some cases 
but not in all. In a sixth case (severe gout) there was not a high 
amount of uric acid in the blood during the greater part of the 
course of the disease; but later on it rose, and then atophan 
produced the usual result. The drug acts on the kidneys, and does 
not “mobilise” deposited urates. In a healthy man the drug 


caused an increase in the urine, and a drop in the blood uric acid. 
W. Dz. H. 


The Constituents and Effects of Strophanthus Drugs. 
Ewatp Hesse (Chem. Zentr., 1913, ii, 869—870; from Sitzungsber. 
Abhandl. naturf. Ges. Rostock, 1913, 5, pp. 43: Compare Sieburg, 
A., 1913, i, 640).—The hemolytic action and toxicity of sodium 
g-strophantate and allied products is described. The crude sodium 
salt contains what is probably a cholesteride, which nullifies the 
activity of the substance. On purification through the medium of 
the lead or barium salt, the hemolytic action becomes evident. 


J.C. W. 


Action of Protoveratrine and Aconitine on the Neuro- 
muscular Apparatus of the Frog. (Miss) Marsory Macnaucuton 
(Quart. J. expt. Physiol., 1913, 7, 131—144).—The action of proto- 
veratrine on nerve closely resembles that of yohimbine, so that 
it exhibits fatigue after action, and recovery on rest. Protovera- 
trine fatigue is, however, most lasting, and there is no “snap 
reflex,” and no ‘‘ Wedensky effect.” The action of aconitine on 
nerve resembles that of protoveratrine. 

If the protoveratrine is applied to the muscle, the myoneural 
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junction is affected, and stimulation through the nerve produces 


rapid and permanent fatigue; aconitine is without this action. 
W. D. H. 


The Toxic Action of Products obtained from the Animals 
of the same Species. Friepricn Simon (Biochem Zeitsch., 1913, 
57, 337—374).—Livers of rabbits were allowed to autolyse, or were 
treated with pepsin or trypsin, the products of digestion were 
treated with alcohol, and the precipitated powder was then dried. 
The effects of the administration to rabbits of the various prepara- 
tions thus obtained was investigated. The temperature changes 
and the onset of albuminuria were regarded as symptoms of toxic 
effect. The toxic effects were, however, in no case very marked, nor 
could they be considered as constant. The products were also 
injected into rats. Relatively large doses of digestion products 
produced short-lasting convulsions, or increase in rapidity of 
respiration lasting for some hours. 8. B. 8. 


The Tolerance Shown by Elasmobranch Fish towards 
Certain Nephrotoxic Agents. W. Denis (J. Biol. Chem., 1913, 
16, 395—398).—In the dog fish, large doses of uranium nitrate and 
potassium chromate cause little or no accumulation of waste nitro- 
genous products. The elimination of these substances by the kidneys 
is normally small, and the animals are apparently able to utilise 


the liver or perhaps the intestine as an excretory organ. 
W. D. H. 


Chemistry of Vegetable Physiology and Agriculture. 


Oxidation of Manganous Carbonate by Microbes. M. W. 
Beyertnck (Proc. KX. Akad. Wetensch. Amsterdam, 1913, 16, 397—401). 
—When two pieces of filter paper, with a little manganous carbon- 
ate between them, and moistened with a dilute solution of 
ammonium chloride and potassium phosphate, are infected with 
garden soil and kept at about 25°, dark brown or black spots of a 
manganic compound will appear on them after some days. The 
characteristic reactions of the manganic compound thus produced 
are the sudden decomposition of hydrogen peroxide and the oxida- 
tion of hydriodic acid. An examination of the related microbes 
shows that bacteria and various species of mould are the cause 
of the oxidation. 

Pure cultures of the bacteria were obtained on agar plates con- 
taining 0°05—0°1% of manganous lactate. Small, capsulated 
colonies appear, which, after being crushed, prove to consist of 
delicate, quickly-moving rodlets, whilst the brown wall of the 
capsula again gives the usual manganic reactions. 

The mould species are readily grown on agar plates containing 
nothing but manganous carbonate and some mineral salts; on pure 
agar, without manganous carbonate, they also develop, but less 
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quickly, so that the carbonate evidently serves as a food, and not 
only as a catalyst. These moulds belong to very different groups 
of the fungi, and consist of species of the genera Botrytes, Sporo- 
cybe, Trichocladium, and in particular of Mycogone, two of which, 
Papulospora manganica and Sporocybe chartoikoon, are fully 
described. 

Oxidation appears to occur as well within as without the 
mycelium. It could not be brought about by oxydase or peroxy- 
dase of different origin. 

The statement found in many textbooks, that manganous carbon- 
ate is readily oxidised on exposure to air, appears to require some 
modification, since the author has been able to preserve an aqueous 
suspension of this substance for years without taking any special 
precautions, whilst the manganous carbonate agar plates continue 
unchanged for months with free access of air. H. W. 


The Behaviour of Certain Bacteria towards d-Glucosamine. 
Kurt Meyer (Biochem. Zeitsch., 1913, 5'7, 297—299).—The behaviour 
of various species of bacteria grown in Barsiekov’s medium with 
addition of glucosamine was investigated. It was ascertained 
whether acid was formed, or gas evolved. The results obtained were 
similar to those when dextrose was employed instead of glucosamine. 
The differences of behaviour towards the two substances are not 
sufficient to be of diagnostic value. 8. B. 8. 


A So-called Biochemical Variation of the Bulgarian Lactic 
Ferment. F. Ducnatex (Compt. rend.. 1913, 15'7, 1095—1097).— 
An explanation of the differences observed by Bertrand and Effront 
in the biochemical behaviour of the lactic ferment. The author 
shows that the two workers were dealing with quite different 
material. Bertrand’s pure lactic ferment decomposes only lactose 
and some of the hexoses, causing coagulation of the milk by the 
acidity produced, whilst Effront’s commercial sample contained a 
proteolytic ferment, and but a very feeble form of the Bulgarian 
ferment proper. He has studied both these forms, and gives an 
account of the variations in their properties, and as a result does 
not agree with Effront that there is a biochemical variation of the 
Bulgarian ferment. W. G. 


Bacterial and Enzymic Changes in Milk and Cream at O°. 
M. E. Pennineatoy, J. 8. Heppurn, E. Q. St. Jonny, E. Witmer, 
M. O. Srarrorp, and J. I. Burrete (J. Biol. Chem., 1913, 16, 
331--368).—Milk and cream kept at freezing point undergo 
changes, such as proteolysis, lactic acid fermentation, and libera- 
tion of fatty acids. The enzymes responsible for these and other 
changes are mainly secreted by bacteria, which accommodate them- 
selves to the low temperature and proliferate. Micrococcus auran- 
tiacus (Cohn) and M. ovalis (Escherich), which belong to the group 
of acid-formers, were the predominant organisms found. W. D. H. 


The Rate and Magnitude of the Increase of Yeast iu 
Wort. Tor Caruson (Biochem. Zeitsch., 1913, 5'7, 313—334}.—The 
yeast formed in the wort was measured by centrifugalising in tubes 
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terminating in graduated capillaries, until the amount of sediment 
formed is constant. The relationship between the time of sedi- 
mentation and the speed of the centrifuge was determined experi- 
mentally. The rate of growth of yeast was plotted on a curve. At 
the commencement, the rate of increase is an exponential function 
of the time. Afterwards, however, the foodstuff in the wort com- 
mences appreciably to diminish, and this is accompanied by a 
diminution of the rate of increase in the yeast, until finally the 
curve (representing this rate) runs nearly parallel with the 
abscissa (representing the time). The rate of growth may be fairly 
well expressed by the equation: 

K=1/At. log(y —)¥2/ (Ya —Y2)¥ 
where 7. represents the maximum amount of yeast which can be 
formed in a given wort, and y. and y, the amounts formed at the 
end and beginning of the time t. In a current of air the rate is 
increased by about 129% %, and in a current of nitrogen by 25% 
whereas in a current of oxygen it is diminished by about 15% 
Alcohol also diminishes the rate, and in the presence of 12% the 
growth practically ceases. The relationship between the amount of 
yeast formed and the dilution of the wort was also investigated, 
as the maximum of amount formed is not in the most concentrated 
yeast. The relationship between the dilution (wv) and the amount 
may be represented by the equation: 

q=1/uYy Yn (Va - Yn): 

where Y represents the limiting value. The concentration of the 
alcohol formed determines in this case the magnitude of the crop. 


Ss. B. 8. 


Fermentations with Yeast in Absence of Sugar. XIII. 
The Réle of the Aldehyde Formation in the Fermentation of 
Sugars and the So-called Auto-fermentation. C. Neupere and 
Jou. Kerr (Biochem. Zeitsch., 1913, 58. 158 —170).—Aldehyde has 
been found as a fermentation product, and it is theoretically possible 
that it is an essential intermediary product (the equations being 
given in the text). The authors draw the conclusion, however, that 
this is not the case. The chief reason for this is, that the quantities 
formed are extremely small, even when their amount is increased 
by the addition of zinc chloride, and there is no evidence that even 
these minimal quantities are formed from the sugars. Furthermore, 
they do not regard the experimental evidence as satisfactory, which 
tends to show that acetaldehyde can be reduced to alcohol by the 
yeast. S. B. 8. 


Influence of Mercury on Alcoholic Fermentation. P. Nortt1y 
(Compt, rend., 1913, 15'7, 1005—1008).—The phenomenon: observed 
by Lindet and Ammann (compare A., 1913, i, 144) with respect 
to the action of mercury on alcoholic fermentation is due essentially 
to mechanical action. The retardation of the fermentation is due 
to the formation of mercury salts by the more or less prolonged 
contact of the metal with the naturally acid must. The increase in 
production of yeast is due to the action of the mercury in destroying 
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the supersaturation with respect to carbonic acid, thus allowing 
the yeast to breathe and vegetate better. Apart from these effects, 
the metal and its salts seem to be without marked action on the 
zymase or on its selective power. W. G. 


Influence of Metals on the Development of Aspergillus 
niger Cultivated on Raulin’s Liquid. M. Bornanp (Centr. Bakt. 
Par., 1913, [in], 39, 488—496).—Asp-rgi/lus niger has been grown on 
Raulin’s liquid contained in capsules of the metals, silver, alumin- 
ium, copper, iron, tin, lead, zinc, nickel, and in a glass capsule 
with a layer of mercury. Control cultures were carried on in glass 
capsules. In the case of silver, contrary to the results obtained 
by Cadur and Thiry (compare Compt. rend. Soc. Biol., 1913, 487) 
and Clément (zbid., 1913, 749), the author finds that this metal 
produces a retardation in the development, but does not prevent 
sporulation, which is, however, much weaker than in the control. 
It is not possible to accustom Aspergillus niger to develop in a 
normal manner on Raulin’s liquid in a silver capsule. With the 
other metals the development of the mould was checked, except in 
the case of aluminium and platinum, mercury entirely inhibiting 
development even after ten days. In no case was sporulation 
complete. The metals which were most active in checking develop- 
ment were found to be most readily attacked and dissolved by 
Raulin’s liquid, the exception being mercury, which, however, 
vaporises slowly. In the case of copper the mycelium is green and 
vermiculated (compare Sauton, Ann. Inst. Pasteur, 1911, 27, 923), 
but when re-sown on Raulin’s liquid in a glass vessel, it develops 
normally and sporulates pons Lis ay It is not possible to obtain a 
normal development of Aspergillus niger by replacing the salts of 
iron and zine in Raulin’s liquid by the metals themselves in the 
form of containing vessels. W.G 


The Substitution of Zinc by Various Chemical Elements in 
the Culture of Aspergillus niger [Sterigmatocystis nigra]. 
The Case of Cadmium and Glucinum. M. Javititer (Chem. 
Zentr., 1913, ii, 603; from Bell. Set. Pharmacol., 1913, 20. 321—337. 
Compare A., 1913, i, 236, 326; Lepierre, A., 1913, i, 326, 327).— 
The author reaffirms his statement that cadmium and glucinum, 
unlike zinc, do not further the growth of Aspergillus. After four 
days the mycelium is by no means so heavy with cadmium salts 
as with zine salts of the same concentration. In time, however, 
the same weight may be reached, but it is due to the formation of 
spores at the expense of the mycelium in the case of zinc, cadmium 
having an adverse effect on sporulation. During four days 
glucinum salts give no greater growth than a culture without zinc, 
and even after some time the weight of mycelium is never so great 
as with zine. J.C. W. 


Comparative Influence of Zinc, Cadmium, and Glucinum on 
the Growth of Some Hyphomycetes. M. Javitirer and (Mme.) 
H, Tscuernorutzky (Compt. rend., 1913, 15'7, 1173—1176).—Three 
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different types of Hyphomycetes have been grown on Raulin’s 
liquid containing no zinc, cadmium, or glucinum, and on similar 
liquid to which one of these metals has been added in the form of 
salts at dilutions varying from 1 in 100,000,000 to 1 in 5000. The 
results show that, in all three cases examined, zinc has a marked 
superiority as a biological catalyst even in minute quantities. 
Cadmium is similar in its action to zinc, but has greater toxicity. 
Glucinum is almost completely inactive. W. G. 


Influence of Radioactive Emanations on Vegetation. J. 
Stroxtasa and V. Zpopnicxy (Compt. ren/., 1913, 157, 1082—1084. 
Compare A., 1913, i, 1421).—Plants have been grown under the 
following conditions, and thus submitted to the influence of radium 
emanation: (1) Culture in Knopp’s nutritive solution, made either 
with artificially radioactive water or with naturally radioactive 
water; (2) in pots filled with earth and watered with artificially 
radioactive water; (3) culture in large vessels (85 litres capacity), 
the air being rendered radioactive by emanation. In all cases 
radioactive emanation in small quantities exerted a favourable 
influence on the development of the plant, the mechanism of 
gaseous exchanges, flowering, fertilisation, and markedly on the 
crop weight. Large quantities of emanation, on the other hand, 
arrest growth. The chlorophyll is altered, and plasmolysis occurs. 
The experiments were conducted with various species of plants, 
giving in some cases an increase in the dry weight of the crop 
amounting to 164%. W. G. 


The Genesis of Carbohydrates. J. Parnas (Chem. Zentr., 1913, 
ii, 1314; from Naturwiss., 1913, 1, 819—820).—An adverse criticism 
of Baur’s view that oxalic acid is the primary product in the 
assimilation of carbon dioxide by plants (compare A., 1908, ii, 780; 
A., 1913, i, 443). J. C. W. 


Photochemical Processes in the Diurnal Disappearance of 
Acids in Succulents. H. A. Spornr (Biochem. Zeitsch., 1913, 57, 
95—111).—Attention is called to the well-known fact that juices 
of plants are more acid in the morning, and that the acidity, for 
the most part, disappears on exposure to light. Experimental 
evidence is brought forward to show that this disappearance is not 
due to the action of ferments, as it also takes place in the heated 
juices after their exposure to light. It is shown, furthermore, that 
certain plant acids, especially dibasic acids, readily undergo decom- 
position (but only in the presence of air) when exposed to ultra- 
violet light in quartz vessels. Malic and tartaric acids lose two 
molecules of carbon dioxide under these conditions, and the alcohols 
thus formed are oxidised further to acetaldehyde and acetic acid. 
The latter acid also undergoes decomposition, yielding formaldehyde 
and formic acid. The last-named acid yields carbon dioxide as 
final oxidation product. Acetaldehyde, under conditions of light- 
oxidation, can give rise td oxalic acid. Under the conditions of 
light-oxidation, therefore, the ordinary plant acids can give rise to 
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volatile oxidation products. The discovery of formaldehyde as 
product of light-oxidation of acids throws some doubt on the 
significance of Baeyer’s hypothesis, according to which the aldehyde 
is a direct photochemical product of carbon dioxide, as it can be 
produced from plant acids. S. B. S. 


Distribution of Organic Bases, Particularly Adenine and 
Choline, in the Vegetable Kingdom. K. Yosnimura (Zeitsch. 
physiol. Chem., 1913, 88, 334—345).—The flowers of Chrysanthemum 
sinense contain adenine, choline, and a little stachydrine ; the leaves 
contain adenine, a little choline, and some stachydrine. The latter 
are remarkable in containing nearly 3% of calcium oxide calculated 
on the dried material. 

Young material of Chrysanthemum coronarium contains adenine 
and a little choline, but no betaine. A*stemisia vulgaris and rice 
gluten contain both adenine and choline, but no betaine. Morus 
alba contains adenine, choline, and trigonelline. E. F. A. 


New Tannin Reaction and its Relation to Anthocyapin. 
Kuyo Pecue (Ber. dent. botan. Ges., 1913, 31, 462—471).—When 
sections of the leaf or rind of Prunus laurocerasus are quickly 
heated in a mixture of equal parts of potassium hydroxide (20%) 
and formaldehyde, a bluish-green coloration is produced in the cells 
with tannins which give a green coloration with ferric chloride. 
The colour is changed to red by acids. The colours resemble the 
anthocyanins except as regards solubility. A soluble pigment was 
obtained from the sap of Mespilus germanica. 

The formaldehyde only acts in preserving the phenolic hydroxyl 
from oxidation. 

In the Rosacee, the pigments produced in this manner are only 
formed from tannins which give a green coloration with ferric 
chloride. It was also shown that in the Rosacee the anthocyanins 
are formed from the same group of tannoids. N. H. J. M. 


Experimental Production of an Anthocyanin Identical with 
that which is Formed in Red Leaves in the Autumn, Starting 
with a Compound Extracted from Green Leaves. Kaoun 
ComBes (Compt. rend., 1913, 15'7, 1002—1005. Compare A., 1909, 
ii, 426; 1911, ii, 1125)—The author has isolated from the green 
leaves of Ampelopsis hederacea a substance crystallising in rosettes 
of brownish-yellow needles (Joc. cit.), which, when dissolved in 
alcohol, acidified with hydrochloric acid, is reduced by nascent 
hydrogen, generated by sodium amalgam, giving a compound 
crystallising ir purple needles, and identical in its behaviour and 
properties with the natural anthocyanin extracted from red leaves. 
This supports the view that the anthocyan pigments in leaves are 
formed as a result of the modification of a continuous phenomenon 
which takes place in the leaf organs during the whole of their 
existence. W. G. 


Constituents of Aloes. F. Turin and W. J. S. Navunton 
(Pharm. Journ., 1913, [iv], 37, 836).—The primary object of this 
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investigation was to ascertain whether aloes contain any anthra- 
quinone derivatives other than aloe-emodin, but no such compounds 
were found. 

In addition to aloe-emodin the following substances were identi- 
fied in Curagao aloes: salicylic acid (?); a fatty acid, m. p. 75—78°; 
cinnamic and pcoumaric acids. 

According to Tschirch and Hoffbauer (A., 1905, i, 913) Curagao 
aloes contains cinnamic acid, but no pcoumaric acid. 

A small amount of glucosidic material is also present, which after 
hydrolysis yielded d-phenylglucosazone; no pentose could be 
detected. F. B. 


The Araliacee Family, with Special Reference to the 
Glucosides and Oxydases of the Leaves of Polyscias nodosa, 
Forst, and Hedera Helix, L. A. W. van per Haar (Pharm. 
Weekblad, 1913, 50, 1350—1359, 1381—1393, 1413—1427).—An 
investigation of the substances present in the leaves of the East 
Indian Polyscias nodosa, Forst, and the European Hedera Heliz. 

The leaves of Polyscias nodosa were extracted with light 
petroleum, ether, 95% alcohol, 50% alcohol, and finally with water. 
The light petroleum extracted a vegetable wax (a myricyl ester) and 
chlorophyll; the ether, chlorophyll and a trace of tannin; the 95% 
alcohol, a trace of saponin and of tannin, much chlorophyll, but 
no alkaloids; the 50% alcohol, much saponin, reducing carbo- 
hydrates, a trace of tannin and of acids, but no alkaloids; the 
water, peroxydases and other enzymes. 

The saponins were extracted with 95% alcohol, precipitated by 
ether, dialysed in aqueous solution, extracted with methyl alcohol 
after evaporation, and purified by means of magnesium oxide. Two 
individuals were isolated from the product: Polyscias a-saponin, 
CooH 0,9, and Polyscias A-saponin, C,;H.O0j, homologous com- 
pounds belonging to Kobert’s series, C,H,,-,0,,. Intermediate 
homologues may have been present, but were not isolated. 

The saponins thus obtained are white, amorphous products, which 
begin to decompose at 200°, and carbonise at 225°. With con- 
centrated sulphuric acid they give the usual violet coloration, 
addition of water to the mixture precipitating a crystalline sub- 
stance, m. p. 230—234° (uncorr.). On fusion with potassium 
hydroxide the products were a crystalline substance, m. p. 150—152°, 
which gives a faint red coloration with ferric chloride; and acetic, 
formic, and butyric acids. Concentrated nitric acid converted the 
saponins into picric acid and benzoic acid. They can be salted out 
by means of ammonium sulphate. They yield a hepta-acetyl 
derivative, m. p. 155—160°, so that the formule of the homologues 
are C..H.,0;(OH), and C,;H,,0,(0H),. 

Inversion of these saponins with dilute mineral acids yields equi- 
molecular proportions of a sapogenin, arabinose, and dextrose, along 
' with traces of methylpentoses. Polyscias sapogenin, Co,H,,O,, forms 
rhombic prisms, m. p. 324°, [a]!* + 75°58° in pyridine. It gives the 
characteristic violet coloration with sulphuric acid, and its pro- 
perties indicate the presence of a lactone ring, but the absence 
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- of hydroxyl, methoxyl, and ethoxyl groups, and also of double 


linkings. It exhibits great stability towards oxidisers. Its formula 
: 10 i. 
may be written CoH yO”. At 300°/60 mm. it yields two 


sublimates, one light in colour, and the other darker. The second 
has m. p. 327°. 

A detailed account of the physiological action of the various 
products is given. 

The leaves of Hedera Helix, L., contain two kinds of glucosides, 
soluble or insoluble in water. "The soluble are denoted by A, 
and the insoluble comprise the amorphous or y, the crystalline 
or B, and a-hederin, m. p. 256—257°. On inversion the A-glucosides 
yield an insoluble fission-product. 

The formula of a-hederin is possibly Cs,H,,O,. It forms small, 
colourless needles, [a]? +9°68° in alcohol. The substance has an 
acidic character. It dissolves in concentrated sulphuric acid to an 
orange solution, which becomes bright cherry-red, and finally 
colourless as a violet precipitate is deposited. After inversion it 
reduces Fehling’s solution, but not before. It is inverted with 
difficulty, the products being an insoluble product and a soluble 
sugar. It forms a penta-acetyl derivative, m. p. ca. 155°, and 
contains one methoxyl group, so that its formula may be written 
C,,H;,0;(0H);(OCHs). 

The insoluble product of the inversion of a-hederin by 5% 
sulphuric acid is a-hederagenin, C3,;H,O,, m. p. 325—326°, 
[a] +81°2° in pyridine. In concentrated sulphuric acid it dis- 
solves to a colourless solution, which changes through yellow and 
orange to violet, indicating it to be the reacting substance in the 
sulphuric acid test for a-hederin. It has one lactone ring, forms 
a diacetyl derivative, m. p. 110°, and a dibenzoyl derivative, but 
does not contain a methoxyl group. Its formula may be written 


CO 
(HO),Cy oH is< 4 

On distillation with zine dust in a current of hydrogen, 
a-hederagenin yields water and a greenish-yellow, fluorescent oil, 
which contains a sesquiterpene, C,;H.,, which is optically inactive 
and volatile with steam. The non-volatile residue is a semi-solid, 
yellow, fluorescent substance. 

The insoluble inversion product of a-hederin contains arabinose 
and rhamnose. These sugars are also present along with a-hedera- 
genin in the inversion produ + obtained from the mother liquor 
of the extraction of a-hederin. A. J. W. 


Existence of Maltase in Cereals. Zenon WHIERzCHOWSKI 
(Biochem. Zeitsch., 1913, 5'7, 125—131).—All the cereals examined 
were repeatedly extracted with water until the diastase content was 
removed, and the action of the solid residue on starch and maltose 
solution was investigated. All kinds were found to contain a 
maltase, especially millet, maize, and buckwheat. In all the grains 
it was not found possible to extract quantitatively the diastase. 
In those kinds in which the diastase could be quantitatively 
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removed, it was found that starch was present during the whole 
fermentative process. The ferment acts, therefore, like the one 
already described by the author in maize (A., 1913, i, 1255), in 
directly degrading the starch into dextrose without the inter- 
mediate stages of dextrin formation. From certain of the grains 
small quantities of the maltase can be extracted by water. The 
dry powder has, however, more powerful enzymatic properties than 
aqueous extracts. S. B. S. 


The Digestibility of the Nitrogenous Substances in Cocoa 
Beans and Pods. 8. Goy (Biochem. Zeitsch., 1913, 58, 137—147).— 
The digestibility of the proteins of the beans by pepsin varies 
greatly according to their origin and method of roasting. The 
percentage of digestible protein varied between 25 and 63. The 
percentage of digestible proteins of the pod varied between 3°6 
and 29. 8. B.S. 


Arsenic and Manganese in Some Sea-water Plants. Hennri 
Marcetet (Chem. Zentr., 1913, ii, 1412—1413; from Bull. Sei. 
Pharmacol., 1913, 20, 480—482).—Colorimetric estimations of 
manganese by means of silver nitrate and potassium persulphate 
show that marine plants contain unevenly distributed quantities 
of that metal (1°5 to 36°3 mg. per 100 grams of dry material). The 
quantity of manganese bears no relation to the amount of arsenic 
present. Marine grasses contain more of these elements in the 
chlorophyll-bearing parts than in the roots. J.C. W. 


Composition of Oilseeds of Two Symphonia spp. from 
Eastern Madagascar. ALexanpDRE HEépert (Bull. Soc. chim., 1913, 
[iv], 18, 1039—1042).—The seeds of S. laevis yield 35°2%, and 
those of S. Louveli 40°0%, of a semi-solid, yellow fat having the 
following constants (where two figures are given the first is for 
the fat of S. laevis and the second for that of S. Louveli): 
D2; 0°872, 0°879; m. p. 15—16°; acid number 8°4; saponification 
number 189; Reichert value 1°65; Hehner value 94°3, 94°1; iodine 
value 66°7, 67°6; m. p. of fatty acids 42°5°, 43°; saturated fatty 
acids 40%, 35%; unsaturated fatty acids 60%, 65%. The saturated 
fatty acids in both cases appear to consist of a mixture of margaric, 
arachidic, lauric, and decoic acids. T. A. Bf. 


Production of Alcohol by Wheat Germs. S. Kostytscuey 
and A. Scuetoumov (Ber. deut. bot. Ges., 1913, 31, 422—431).—-No 
alcohol is produced by living wheat germs when aerated; even in 
presence of toluene very little alcohol is formed (CO,: EtOH= 
100: 3). When aeration is deficient, considerable amounts of 
alcohol may be formed (CO,: EtOH =100: 50). 

Further experiments with wheat germs, incapable of germination, 
showed that alcohol is produced in considerable amounts even when 
thoroughly aerated. N. H. J. M. 


Nuclear Degeneration Caused by Uranium’ in™Vegetable 
Cells. C. Acqua (Atti R. Accad. Lincei, 1913, [v], 22, ii, 390—392). 
—When plants are grown in solutions containing traces of uranyl 
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nitrate, root growth is rapidly arrested owing to the penetration of 
uranium ito the nuclei of the meristem. It can be seen there in 
the form of a yellow substance, probably the yellow oxide. The 
chromatin of these nuclei is found to have disappeared, so that 
karyokinetic division is no longer possible. 


The Influence of Iron in the Development of Barley, and the 
Specificity of its Action. J. Worrr (Compt. rend., 1913, 157, 
1022—1024. Compare Mazé, Ruot, and Lemoigne, A., 1912, ui, 
1088).—Working with aseptic solutions and carefully purified 
barley seeds free from all moulds and bacteria, the author has 
shown that ferrous sulphate to the extent of 0°4 gram per litre 
has a very favourable influence on the growth of the barley plant. 
In one case the dry weight ratios of iron-free to iron-containing 
media were as 45: 160. Neither chromium nor nickel can replace 
the iron. Nickel, even in small amounts, checks all development 
of the plant, whilst chromium, at the rate of 0°01 gram in 500 c.c. 
of culture liquid, first caused extraordinary root development, and 
then the plants became chlorotic and died. W. G 


The Influence of Salts Common in Alkali Soils on the 
Growth of the Rice Plant. K. Miyake (J. Biol. Chem., 1913, 16, 
235—264).—Alkali salts may have both toxic and stimulant effects 
on the growth of rice seedlings, according to their concentrations ; 
the toxic concentrations of magnesium sulphate and _ chloride, 
calcium chloride, and carbonate are greater than N/100, while 
sodium sulphate and sodium hydrogen carbonate are greater than 
N/50. The greatest stimulation was observed with the salts in the 
following concentrations: magnesium sulphate, V/500; magnesium 
chloride and calcium chloride, V/1000 to V/5000; sodium chloride, 
NV /10 to V/100; sodium carbonate and sodium hydrogen carbonate, 
NV/100 to V/500. Two salts, however, in toxic concentrations lead 
to loss of poisonous effects; this is due to the ions formed on 
dissociation. Bivalent cations are markedly antagonised by uni- 
valent cations, although the reverse does not hold; the antagonism 
of anions is less marked. The curve of antagonism between sodium 
and potassium shows two maxima. The antagonistic action of 
calcium on other metallic ions is most important; barium and 
strontium can replace it. W. D. H. 


Decomposition of Proteins in the Seedlings of Kentucky 
Tobacco. F. Trarrra-Mosca (Gazzetta, 1913, 43, ii, 445—452). 
—The seedlings of the tobacco plant contain proteolytic ferments, 
and among the products of their action the author has identified 
lysine, histidine, arginine, glutamine, leucine, and aspartic acid. 
Choline was also found. R. V. S. 


Presence of Barium and Arsenic in] Italian Manufactured 
Tobaccos. R. Spauiino (Gazzetta, 1913, 43, ii, 475—481).— 
These tobaccos all contain barium, the quantity varying from 
0°019 to 0°036%, calculated as sulphate obtainable from the dried 
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A proportion amounting to 0°003—0°009% is in a state 
Seven tobaccos examined contained 0°08—1°02 
R. V. 8. 


material. 
soluble in water. 
mg. of arsenic per 100 grams of dry material. 


Humic Acids. III. Composition of Sphagna and their 
Power of Absorbing Bases. Influence of Locality and 
Importance of the Single Nutrients. Eucen Guity ( Bied. Zentr., 
1913, 42, 652—655; from Mitt. K. Bayr. Moorkulturanst., 1913, 
Heft. 5).—Numerous analyses of Sphagna of different origin showed 
that more food is taken up than is required for growth, the amounts 
varying with the different varieties. The composition of the living 
and the dead portions of Sphagna differ considerably, the dead 
portions containing less potassium, phosphoric acid, and nitrogen 
than the living portions; the amount of calcium remains the same 
in some varieties. The predominance of Sphagna is caused partly 
by deficient nutritive matter, especially potassium. 

As a rule, the absorptive power for bases is somewhat higher in 
dead than in living peat moss. N. H. J. M. 


Soil Solution and the Mineral Constituents of the Soil. 
ALFRED Daniet Haut, WiniFRED Exsize BrReNcHLEy,and Litian Marino 
Unpexwoop (Phil. Trans., 1913, |B], 204, 179—2z00).—Water 
culture experiments are described, in which wheat and barley were 
grown in extracts of soil from differently manured plots of the 
permanent wheat and barley experimental fields at Rothamsted ; 
nitrogen was supplied in the form of sodium nitrate. The results 
showed that the growth varied with the different extracts, and 
that the yields corresponded with the average yields of the plots 
themselves. The relative composition of the extracts was found 
to be similar to that of the soils as judged either by the total or 
citric acid soluble plant food they contain. Further experiments, 
in which the soil extracts were compared with artificial nutrient 
solutions, showed that the former gave better results than the 
latter, owing perhaps to the presence of nitrogen compounds of 
special value in the earlier stages of growth. Notwithstanding the 
sixty years’ growth of wheat and barley on the respective fields, 
no evidence of any soluble toxin was obtained. The weights of 
wheat and barley were almost exactly the same, whether grown 
in extracts from wheat or barley soil; and boiling the extracts had 
no effect. 

Further experiments are described, in which barley was grown 
in solutions containing dihydrogen potassium phosphate, magnesium 
and calcium sulphates, and sodivm chloride (each 0°5 gram), 
potassium nitrate (1 gram), and ferric chloride (0°04 gram per 
litre), and in the same solutions diluted to 1/5, 1/10, and 1/20 
respectively. From the commencement the growth proceeded in 
the order of the concentration, and the final yield in the strongest 
solution was about twice that of the next, and six times that of 
the lowest. The results were confirmed by sand culture experi- 
ments, in which the solutions of different strengths were allowed 


to percolate through the sand. 
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Finally, experiments were made, in which water cultures were 
compared with cultures in coarse sand, fine sand, silt, and kaolin; 
and on the effect of aeration in water cultures. In sand cultures 
containing 20% of nutritive solution it was found that there was 
no retardation of growth due to slow diffusion, although with that 
amount of water the sand could readily be crumbled. The yield 
was better than in water cultures supplying the same amounts of 
nutrients. Similar results were obtained when the nutritive 
solutions were placed in porous cylinders in the sand in which the 
plants were growing, so that the solutions had to pass through the 
porous cell before reaching the roots. In all these experiments the 
results depended on the concentration of the solutions. 

Comparing coarse and fine sand with salt and kaolin, the coarse 
sand gave much the best results; water cultures next; then kaolin, 
silt, and fine sand. 

Very striking results were obtained in water cultures with barley 
and lupines. The solutions were (1) not aerated ; (2) aerated daily ; 
and (3) aerated continuously. Continuous aeration nearly doubled 
the yield as compared with no aeration, and the conclusion is drawn 
that the superiority of sand cultures over ordinary water cultures 
is due to the better aeration. N. H. J. M. 


Displacement of the Potash Contained in Certain Felspathic 
Rocks by Some Substances Used as Fertilisers. G. ANDRE 
(Compt. rend, 1913, 157, 856—858)—An examination of the 
effect of such salts as sodium nitrate, calcium phosphate, etc., 
commonly used as fertilisers, on a felspar steadily ground in a 
mortar with aqueous solutions of these salts for 130 hours. The 
amounts of potassium oxide thus rendered soluble vary with the 
salts used. Ammonium sulphate (1% solution) gives the highest 
figure, rendering 7°38% of the total K,O in the felspar soluble. 
Sodium chloride and sodium nitrate have the same effect, rendering 
3°25% soluble. Sparingly soluble calcium carbonate and phosphate 
only have a slight effect, while the more soluble superphosphate is 
much more active. W. G. 


Contribution to the Study of Clays. A. Minyrz and H. 
GaupDECHON (Compt. rend., 1913, 157, 968—974t).—A study of the 
sedimentation of clays. Clay suspensions of definite concentrations 
were left for the clay to settle over varying periods of time in jars 
30 cm. high, holding one litre of liquid. The liquid was siphoned 
off in four equal fractions, and the amount of clay left in each 
and in the deposit determined. The top fraction loses its fine 
particles most readily, having at the end of six days lost 84% of 
its total clay in suspension. If in addition to the gravitational 
effect an electrical efféct is introduced, it is found that the fine 
particles, which are most stable under the action of gravity, are the 
most rapidly deposited under the influence of the electrical fields, 
produced by the insertion of two electrodes of a circuit. 

Clays of different origin show different rates of disappearance 
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of the clay from the top 250 c.c. of liquid, and the author suggests 
that this might form a method of identifying and classifying clays. 
W. G 


Occurrence of Arsenic in Soils. Josepn EK. Greaves (Biochem. 
Bull., 1913, 2, 519—523).—Some virgin soils contain arsenic from the 
decay of rocks. Many cultivated soils contain a larger quantity, 
but there is no uniform relationship of the total arsenic to that 
which is soluble in water. The same is true when arsenic is added 
to the soil. Lead arsenate is regarded as the safest of the arsenical 
insecticides. W. D. H. 


Presence of Arsenic as a Normal Constituent of Soil. 
Gino ZuccAri (Gazzetta, 1913, 43, ii, 398—403).—Samples cf 
unmanured soil from twenty different localities all contained 
arsenic, the quantities found in 100 grams of soil varying from 
0°187 to 6°000 mg. R. V. 8. 


Composition of Rain-water Cojlected in the Hebrides and in 
Iceland. Norman H. J. Miucer (/. Scot. Met. Soc., 1913, 16, 
141—158).—Estimations of ammonia, nitrates, and chlorides in 
monthly samples of rain-water, collected at the Butt of Lewis from 
December, 1908, to November, 1912, and at Vifilsstadir, Iceland, 
from November, 1911, to September, 1912 (the October sample 
being lost). Also for several months at other places in the 
Hebrides and west coast of Scotland. The average amounts of 
nitrogen per acre per annum at the Butt of Lewis (1) and the 
amounts at Vifilsstadir (2), calculated from the eleven months, are 
as follows: 


N. per willion. N. per acre (1b. ). 
Raipfall. "As As ~ As As ° 
Inches. ammonia, nitrates. ammonia, nitrates, Total. 
ae 39°70 0°034 0°032 0°311 0°289 0°600 
2. 38°34 0°091 0°030 0°802 0°263 1°065 


The amounts of ammonia, per acre, at the Butt of Lewis are the 
lowest hitherto recorded, and the Iceland results are the next 
lowest, with exception of New Zealand and Madras. The nitrates 
are also very much lower than the great majority of results pre- 
viously obtained. 

Rain-water collected at Shillay (Monach Islands) and at Barra- 
head contained considerably more ammonia and nitrates than was 
found at the Butt of Lewis. The results so far obtained indicate 
that the total nitrogen at the two places is about 1°8 and 2°2 Ib. 
respectively per acre per annum, or about half the amount found 


at Rothamsted. N. H. J. M. 
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Preparation of Isoprene. Bapiscne Aniin- & Sopa-Faprrk 
(D. R.-P. 268100, 268101).—Isoprene is obtained by applying the 
process described in the chief patent (255519, A, 1913, i, 438), which 
consists in heating the substances there mentioned to a high tempera- 
ture under diminished pressure in the presence of catalysts, to methyl- 
butenyl acetate (lst patent) or methylbutenyl ether (2nd patent). 

-o 


Preparation of Isoprene. Bapiscue Animin- & Sopa-Faprik 
(D.R.-P. 268102).—Instead of as-dimethylallene, as described in the 
chief patent (A., 1913, i, 1), ¢sopropylacetylene is dropped on to strongly 
heated aluminium oxide under a pressure of 40—50 mm. J.C. C. 


Preparation of Erythrense. FARBENFABRIKEN vorM. FRiepR. 
Bayer & Co. (D.R.P. 262553, 262884).—Erythrene can be obtained 
by submitting cyclopentane or 1-methyleyclopentane-3-ol or other 
homologues and derivatives of cyclopentane to pyrogenic decomposition. 

The second patent states that cyclohexanol can also be used. 

J.C. C 


Preparation of Erythrene and Other Unsaturated Com- 
pounds. ALBert Gertaca and Rupotr Koerscuau (D.R.-P. 267079, 
267080).—The pyrogenic decomposition of oleic acid or oils, fats, and 
waxes derived from the acids of the oleic series is advantageously 
carried out by means of an electrically heated metallic spiral placed 
inside the reaction vessel, the latter being externally heated to the 
boiling point of the contents. 

The second patent mentions that such substances as wool fat, 
cholesterol, etc., may be used in this process for obtaining erythrene 
and the other unsaturated hydrocarbons which are also produced. 

J.C. C. 


Catalytic Decomposition of Alkylidenehydrazines. Investi- 
gation of the Hydrocarbons from Citral and Citronellal. 
N. Kisuner (J. Russ. Phys. Chem., Soc. 1913, 45, 1779—1787. 
Compare A., 1913, i, 1161).—The hydrocarbon, b. p. 164—165°/ 
755 mm., obtained from citralhydrazone (A., 1911, i, 1027), has been 
prepared in larger quantity from unpurified citral and subjected to 
further investigation. It is found to be a mixture of two isomerides, 
the one present in larger quantity (119 grams) being (1) the limonene 
modification, CH,:CMe-CH,*CH,°CH,-CMe:CHMe, b. p. 162—163°/ 
760 mm., D? 0°7677, nm, 1°4422. When this hydrocarbon is converted 
by means of fuming hydrobromic acid into the dibromo-derivative, 
C,,H,,Br., and the latter either distilled with aniline or boiled in a 
reflux apparatus with alcoholic potassium hydroxide, the linaloolene 
obtained by Semmler by the action of sodium on linalool (“ Die 
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Aetherischen Ole,’’ I, 527) is formed ; when alkali is used for decomposing 
the dibromo-compound, the unsaturated alcohol, C,,H,,.°OH, b. p. 
190—195°, is also obtained. Reduction of the limonene modification 
by Sabatier and Senderens’ method yields inactive #{-dimethy]l- 
octane, CHMe,*CH,*CH,°CH,°CHMeEt, b. p. 158—159-5°/776 mm. 
(157°4—158°/748 mm.), Dj 0°7287 (0°7281), mp) 14100 (1°4097). 
Similar reduction of the linaloolene obtained above does not yield this 
same dimethyloctane, but an isomeride, b. p. 161—162°/772 mm., 
D*? 0°7399, mp 1°4146. (2) The terpinolene modification, 
CMe,:CH-CH,°CH,*CMe-.CH Me, 

obtained in smaller quantity (25 grams), has b. p. 163—165°/760 mm., 
D> 0°7699, mp) 1°4439, and yields acetone and other products on 
oxidation with permanganate. 

An optically active {-dimethyloctane was previously obtained 
(A., 1911, i, 1027) by reducing with hydriodic acid in a sealed tube 
the hydrocarbon, ©,,H,,, formed when citronellaldehydehydrazone 
is distilled with fused potassium hydroxide. As this method of 
reduction often leads to partial racemisation, Sabatier and Senderens’ 
method was employed, the resulting hydrocarbon having the proper- 
ties, b. p. 159°5°/753 mm., Dj’ 0°7308, nm, 1°4106, [a], +6°43°, which 
are changed, after purification with fuming nitric acid, to b. p. 
160—161°/772 mm., Di? 0°7301, mp 1°4109, [a], +6°27°. Combination 
of the hydrocarbon, C,,H.., with hydrogen bromide and distillation of 
the bromo-derivative, C,,H,,Br, with quinoline yields a hydrocarbon, 
C,,H,,, which has slightly different physical constants, and on reduc- 
tion by Sabatierand Senderens’ method gives the hydrocarbon, C,,H,,, 
b. p. 159°5—160°/760 mm., Dj? 0°7293, mp 1°4115, [a], +6°97°. 

For the dihydromyrcene obtained by Semmler (A., 1901, i, 732), the 
author suggests the formula CH,:CMe-CH,-CH,°CH,°CEt:CH,. 

x. H. P. 


Simultaneous Oxidation of Saturated and Unsaturated 
Hydrocarbons by means of Potassium Permanganate. N. 
Kisuyner (J. Russ. Phys. Chem. Soc., 1913, 45, 1788—1792).—The 
results of the author’s previous experiments on the purification of 
saturated hydrocarbons by treatment with potassium permanganate 
raise the question: Does admixture of an unsaturated hydrocarbon 
influence the stability of a saturated hydrocarbon as regards its 
oxidisability? In other words, is the oxidation of a mixture of 
a saturated and an unsaturated hydrocarbon to be regarded as a 
coupled or induced reaction ? 

Various experiments have been made with B{-dimethyloctane, the 
unsaturated hydrocarbon, C,,H,,, b. p. 161—162°/772 mm. (preceding 
abstract), the hydrocarbon, C,,H,., (loc. cit.), and d-8f-dimethyloctane, 
(loc. cit.), in order to ascertain whether they are oxidised more readily 
in presence of menthene than alone. The results show that the 
unsaturated hydrocarbon does not occasion considerable increase in the 
rapidity with which the saturated hydrocarbon oxidises. This reaction 
shows complete analogy to the coupled or induced oxidations 
investigated by Schilov (A., 1903, ii, 276). 

The oxidation of different saturated hydrocarbons is influenced in 
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the above manner to different extents. ¢-Dimethyloctane contains 
two tertiary hydrogen atoms, and these undergo oxidation far more 
readily than those of other hydrocarbon radicles, such as the methyl or 
methylene group ; this circumstance explains the results obtained by 
Nametkin (A., 1913, i, 1285) with mixtures of propane or cyclopropane 
with an unsaturated hydrocarbon, and it is probable that a mixture of 
isobutane with propylene would exhibit different behaviour. When 
the products of oxidation of a mixture of Bf-dimethyloctane with 
menthene are distilled, a distinct odour of tertiary alcohols is per- 
ceptible, indicating that the initial stage of the oxidation of the 
dimethyloctane consists in hydroxylation of the tertiary hydrogen. 
T. H. P. 


Influence of Constitution on the Rotatory Power of 
Optically Active Substances. VII. Optically Active Hydro- 
carbons from Citronellal. H. Rupe and Atpsons Jicer (Annalen, 
1914, 402, 149—186. Compare A., 1913, i, 884).—Continuiag the 
investigation of the influence of certain radicles on the rotatory power 
of optically active substances, the authors have selected citronellaldehyde 
as a very suitable material for their purpose because it contains only one 
centre of optical activity and, by the introduction of alkyl and aryl 
groups by the Grignard reaction, is readily converted into secondary 
alcohols from which unsaturated hydrocarbons are obtained by the loss 
of water. Semmler’s hypothesis that citronellal reacts sometimes 
according to the “limonene” formula, 

CH,:CMe-[CH,],*-CHMe-CH,-CHO, 
at other times according to the “ terpinolene” formula, 

CMe,:CH-[CH, ],-CHMe-CH,-CHO, 
is, even if true, without weight in so far as the authors’ purpose 
is concerned because the double linking in both formule is so widely 
removed from the centre of optical activity as to be without appre- 
ciable influence on the rotatory power. Quite different is the case of 
the double linking produced in the unsaturated hydrocarbons when 
these are obtained from the secondary alcohols by the (indirect) 
elimination of water. This double linking can occupy different 
positions (in suitable substances), and since it is within the sphere of 
influence of the asymmetric carbon, the determination of its exact 
position is a matter of prime importance. 

&é-Dimethyl-A*-nonen-6-o] (Rupe and Splittgerber, A., 1907, i, 711), 
Aé-dimethyl-Ag-decen-6-ol (Austerwell and Cochin, A., 1910, i, 572), 
B¢-dimethyl-A8-undecen-0-ol, 

CMe,:CH:CH,°CH,°CH Me-CH,°CHP:+-OH, 

b. p. 124°/9 mm., and «-dimethyl-A*-undecadien-8-ol, 

CMe,-CH-CH,°CH,°CH Me-CH,°CH(OH)-CH,°CH:CH,, 
b. p. 123—124°/10 mm., are obtained in the usual manner from 
citronellal and magnesium methyl, ethyl, propyl, and allyl bromides 
respectively. These carbinols are converted by phosphorus tribromide 
at 100—105° into the corresponding bromides, from which hydrogen 
bromide is then eliminated by boiling with pyridine or, better, 
alcoholic sodium ethoxide. {f-Dimethyl-A®"-nonadiene, 

CMe,:CH°CH,°CH,*CHMe-CH:CH Me, 

k 2 
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has b. p. 61—62°/9 mm., Dj 0°7730, [a]? —8:12°, [a]i — 10°37°, 
[ale —12°29°, and [a]? —16°17°. By treatment in glacial acetic acid 
with 6—8% unpurified ozone and subsequent decomposition by water 
on the water-bath, the dimethylnonadiene yields 5-acetyl-a-methyl- 
valerie acid, CH,Ac*CH,*CH,*CHMe’CO,H (isolated as the semi- 
carbazone, C,H,,0,N,, m. p. 129—130°, colourless needles), and 
a-methylglutaric acid (and possibly also a little @-methyladipic acid), 
The formation of these two acids not only proves that the new double 
linking in the dimethylnonadiene is as near as possible to the 
asymmetric carbon atom, but also is evidence in favour of Semmler’s 
hypothesis that citronellaldehyde reacts in two forms (v. supra). 

Bf-Dimethyl-A??-decadiene, 

CMe,:CH-CH,-CH,:CHMe-CH,°CH:CHMe, 
has b. p. 81—82°/9 mm., D7 0°7813, and [a] —6°64°. The position of 
the new double linking is proved by the decomposition of the ozonide 
by hot water, whereby «-acetyl-B-methylhexoic acid (isolated as the 
semicarbazone, C,,H,,0,N,, m. p. 135—136°) and f-methyladipic acid 
are obtained (again evidence of Semmler’s hypothesis). 

Bé-Dimethyl-A-undecadiene, 

CMe,:CH-CH,-CH,*CHMe:CH,°CH:CHEt, 
has b. p. 90—91°/8 mm., Dj’ 0°7873, [af — 5:22°, [a]? —6°68°, 
[ale — 798°, [a]? —10°55°, and nm, 1°44614, nm, 1°44903, mn, 1°45602, 

146215. The position of the new double linking is determined by 
the value of [a]>, which is practically identical with that of the 
dimethyldecadiene. The abnormally high value of [a]j? of the dimethyl- 
nonadiene must be due to the presence of the double linking in the 
immediate neighbourhood of the asymmetric carbon atom. ‘The 
molecular refractions of the three hydrocarbons are very nearly 
normal. 

&«-Dimethyl-A*y'-undecatriene, 

CMe,:CH-CH,°CH,*CH Me-CH,°CH:CH:CH:CH,, 

has b. p. 94—95°/8 mm., Dj’ 0°8005, [a}” —7°87°, —10°12°, —12°34°, 
— 16-92° for the C, D, E, and F lines, and x” 1°46887, 1:47261, 1-48216, 
1:49040 for the a, D, 8, and y lines. The presence of the conjugated 
double linking is indicated by the pronounced exaltations of the specific 
and the molecular refractions. The molecular rotation is considerably 
greater than that of the dimethylundecadiene ; also it is noteworthy 
that a comparison of the specific rotatory powers of the dimethyl- 
nonadiene and the dimethylundecatriene shows that the double linking 
in the immediate neighbourhood of the asymmetric carbon atom has 
the same effect on the rotatory power as the conjugated double linking 
at a greater distance. 

The interaction of citronellaldehyde and an excess of magnesium 
cyclohexyl bromide in ether leads to the formation of 6-cyclohexyl-B¢-di- 
methyl-A?-octen-6-ol, CMe,:CH-CH,*CH,*CHMe-CH,-CH(OH)-C,H,,, 
b. p- 166—167°/10 mm.; by-products are isopulegol and probably 
cyclohexane and decahydrodipheny] (isopulegol is also obtained as a 
by-product in the preparation of {«-dimethyl-A“-undecadien-8-ol unless 
a large excess of allyl bromide is employed). The bromide obtained 
from the carbinol is converted by boiling pyridine into yy-dimethy]l- 
A*s-octadienylcyclohewane, CMe,-CH-CH,*CH,-CHMe-CH:CH-O,H,, 
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(or CMe,:CH-CH,-CH,"CHMe-CH,:CH:0<On" g41>CH) >. P. 
142—143°/9 mm., D® 08468, [a] - 5-03°, [a]? — 6°40, and [a] — 7-65°. 
The alternative formula is necessary because the decomposition of the 
q ozonide by water yields adipic and cyclohexanecarboxylic acids. The 
| adipic acid is produced from the intermediately formed cyclohexanone ; 
| the authors show that by treatment with ozone in carbon tetrachloride 
and subsequent decomposition by water, cyclohexanone is converted 
into adipic acid. The specific rotatory power of the dimethylocta- 
| dienyleyclohexane, despite the position of the double linking in the 
immediate neighbourhood of the asymmetric carbon atom, is almost 
the same as those of the dimethyldecadiene and dimethylundecadiene. 
Apparently, therefore, the influence of a saturated hydroaromatic 
group on the rotatory power is smaller than that of an alkyl group. 

In comparison with the preceding dimethyloctadienylcyclohexane, 
yn-dimethyl-A*‘-octadienylbenzene (Klages and Sautter, A., 1906, 
i, 489) has a very high rotatory power, [a]? -63°24° This is 
evidently due to the conjugated double linking in the immediate 
neighbourhood of the asymmetric carbon atom, because its product of 
reduction, CMe,:CH-CH,*CH,-CHMe:’CH,°CH,Pb, has [a], —7:26°, 
and, moreover, when the conjugated double linking is situated further 
away from the centre of optical activity, the rotatory power is quite 
smal), Thus c-phenyl-Bf-dimethyl-A,-nonen-6-ol, 

CMe,:CH:CH,*CH,*CH Me-CH,:CH(OH):-CH,Ph, 
b. p. 178—179°/9 mm., obtained in 20% yield from citronellaldehyde 
and magnesium benzyl chloride (the main product, 80% yield, is 
a-phenyl-6-benzyl-50-dimethylnonan-B-ol, 

CH,Ph-CMe,:CH,°CH,*CH,-CHMe-CH,*CH(OH):CH,Ph, 
b. p. 243—244°/9 mm), is converted through the bromide into 
56-dimethyl- A*”-nonadienylbenzene, 
CMe,:CH:CH,°CH,-CHMe-CH,°CH:CHPh, 
b. p. 159—160°9/9 mm., De 0'8894, [a]P ~ 3°33, and m, 1°51360, 
Ny 151770, mg 1 52960, and ny 153964. 
x- Phenyl- BL dimethyl- ‘A-decen- 6-ol, 
CMe,:CH-CH,°CH, -CHMe: CH,°CH(OH):-CH,°CH,Pb, 

b. p. 188—189°/9 mm., obtained from citronellaldehyde and magnesium 
8-phenylethyl bromide, is converted through the bromide into 
e-dimethyl-4°°-decadienyl benzene, 

CMe,:CH:-CH,°CH,*CHMe:CH,°CH:CH:-CH,Ph, 
b. p. 163—164°/9 mm., D» 0: 8852, [a]? — 4: “54°, — 5°76°, — 684°, — 8-90° 
for the C, D, E, and F lines, and N, 1 50375, my 1750766, ne 1°51768, 
and n, 152629. C. 8. 


Preparation of Allyl Alcohol. A. Korner (Bull. Soc. chim., 
1913, [iv], 13, 1103—1105. Compare Chattaway, T., 1913, 105, 
151).—The author has increased the yield of allyl alcohol from 20% to 
32% by replacing the oxalic acid with formic acid in its preparation. 
One hundred grams of glycerol are heated with 80 grams of formic 
acid for one hour on a water-bath, and the product fractionally 
distilled and collected in three fractions : (1) up to 200°, (2) 200—260°, 
(3) residue. The saponification index of fraction (2) is determined, 
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and it is then carefully poured on to twice the calculated quantity of 
solid potassium hydroxide. The whole is boiled for one hour, allowed 
to cool, and the top layer decanted and dried over anhydrous potassium 
carbonate. The intermediate product is monoformin. 


Preparation of Chlorohydrins. Henry V. Waker (D.R.-P. 
267205).—Chlorohydrins are obtained by treating gas-naphtha (which 
contains about 40% of olefines and 60% of paraffins) with a mixture of 
alkali hydrogen carbonate and hypochlorite solutions. J.C. C, 


Preparation of Monochlorobutylene Glycol Ether. Farnen- 
FABRIKEN vorM. Friepr. Bayer & Co. (D.R.-P. 262832).—Chloro- 
butylene glycol ether [y-chlorobutyl y-hydroxybutyl ether], 

CH,°CHC!-CH,°CH,°0-CH,°CH,°CH(OH‘)-CH,, 
a colourless liquid, b. p. 82—86°/18 mm., is prepared by treating 
butylene ay-glycol with concentrated hydrochloric acid. It may be 
used for the preparation of erythrene. J.C. C. 


Preparation of True Acetylenic Derivatives starting with 
Dipropargy]. Lrspreau (Compt. rend., 1913, 157, 1439—1440).— 
In the preparation of the dimethyl ether of the glycol (A*-octadi- 
inene-a@-diol), OH*CH,°CiC-CH,°CH,°CiC-CH,:OH, from the di- 
magnesium derivative of dipropargyl (compare A., 1910, i, 535), there 
is always produced at the same time an appreciable quantity of 
n-methoxy-A**-heptadi-inene, CH?C*CH,*CH,°CiC-CH,°OMe, b. p. 67°5°/ 
11 mm., D’*® 09156, niP* 1550125. The fact that this is a true 
acetylenic derivative is shown by the following properties. With 
aqueous silver nitrate solution, it gives a precipitate soluble in warm 
water, crystallising out in slender needles on cooling. With cuprous 
chloride it gives a yellow precipitate, which with iodine yields 
aaBel-pentaiodo-n-methoxy-A~-heptadiene, 

CI,:CI-CH,°CH,°CI°CI-CH,-OMe, 
m. p. 95°. Finally, the ether reacts with magnesium ethyl bromide, 
giving a magnesium derivative, which with chloromethyl ether yields 
the dimethyl ether of A*-octadi-inene-af-diol. This magnesium 
derivative also reacts with carbon dioxide, giving n-methoxy-A**-heptadi- 
inene-a-carboxylic acid, CO,H*CiC-CH,°CH,°CiC-CH,-OMe, m. p. 
46—47°. W. G. 


Ay-Acetylenic Glycols and the Ketohydrofurans Derived 
from them. Grorcres Dupont (Ann. Chim. Phys., 1913, [viii], 30, 
485—587).—A résumé of work already published (compare A., 1909, 
i, 545; 1910, i, 85, 379, 456; 1911, i, 173, 554, 804; 1912, i, 290, 
483; 1913, i, 696, and Iotsitch, J. Russ. Phys. Chem. Soc., 1902, 34, 
239, 242; 1903, 35, 430, 1269; 1906, 38, 252, 656). 

The following new compounds are described : 

8n-Dipropyl-A<-decinene-8y-diol, OH-CPr,*CiC-CPr,°OH, m. p. 120°, 
which on hydrogenation yields 5y-dipropyldecan-8y diol, m. p.82—84°, and 
aadd-tetraphenyl-A?’-butinene-ad-diol, OH*CPh,*CiC-CPh,°OH, m. p. 193°. 

yl-Dimethylocta-A%-diene-A®-inene, 
CH,*CH:CMe-Ci?C0-CMe:CH:CH,, 


a 
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a liquid with an agreeable odour, b. p. 170°, m. p. — 45°, mp 1°4977, 
D2 0°8071. 

5n- Dipropyldeca-Av"-diene- A‘-inene, 

CH,-CH,°CH:CPr-CiC-CPr:CH-CH,°CH,g, 

a yellow liquid, b. p. *125—1279/18 mm., %p 1° 4890, pi 0°81313, on 
hydrogenation yielding 8y- dipropyldecane, b. p. 125—127°/18 mm., 
My 1°4450, D 1°7887. 

Dipropyl A‘-decinene-5y-diol does not give the corresponding hydro- 
furan with mercuric sulphate, but an internal anhydride, 


C: 
b. p. 1379/18 mm., np 1°4747, D8 08404. On hydrogenation it 
yields 3-keto-2:2:5:5-tetrapropylhydrofuran, b. p. 132°/18 mm., 
ny 1°4498, D 0-8203. 
Similarly, acetylenedicrotonaldehyde (compare A., 1911, i, 804, 


C-CH-CH:CH Me 

gives the compound ||| >O , b. p. 105°/20 mm., n, 1°5802, 
C-:CH:CH:CH Me 

D*° 0-9548, W. G. 


Products Obtained by the Action of Bromine on Ether, 
by Schutzenberger, McIntosh, and the Author. V. V. 
TscHEtincey (J. Russ. Phys. Chem. Soc., 1913, 45, 1845—1860).— 
Criticism of Arbuzov’s results and conclusions (compare A., 1913, 
i, 815). 2. &. F. 


Dimethyl Phosphates of the Rare Earths. J. C. Morcan and 
C. James (J. Amer. Chem. Soc., 1914, 36, 10—16; Chem. News, 1914, 
109, 13—15).—In order to determine the value of dimethylphosphoric 
acid for the separation of the rare earths, a study has been made of the 
following salts. The solubilities are expressed as parts of the 
anhydrous salt per 100 parts of water. 

Yttrium dimethyl phosphate, long, white needles, solubility 2°80 at 
25° and about 0°55 at 95°. Lanthanum dimethyl phosphate, 

La,(Me,PO,),,4H,O, 

white, hexagonal crystals, solubility 103°7 at 25°. Cerous dimethyl 
phosphate, Ce,(Me,PO,),,H,O, white, hexagonal plates, solubility 79-6 
at 25° and about 65 at 95°. Praseodymium dimethyl phosphate, 
green, hexagonal crystals, solubility 64°11 at 25°. Neodymium 
dimethyl phosphate, Nd.(Me,PO,),, lilac-coloured, hexagonal plates, solu- 
bility 5671 at 25° and 22°3 at 95°. Samarium dimethyl phosphate, 
cream-coloured, hexagonal prisms, solubility 35°2 at 25° and about 
10°8 at 95°. Gadolinium dimethyl phosphate, long, white needles, 
solubility 23°0 at 25° and 6°7 at 95°. Erbium dimethyl phosphate, 
long needles, solubility 1°78 at 25°. Yiterdiwm dimethyl phosphate, 
long, white needles, solubility 1°2 at 25° and 0°25 at 95°. 

Fractionation experiments were made by preparing a solution of the 
rare earths in dimethylphosphoric acid, gradually raising the tempera- 
ture, and collecting the precipitates ; additional fractions were obtained 
by evaporation of the mother liquor. In the case of a material 
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containing gadolinium with just sufficient terbium to colour the oxide 
orange-brown, the gadolinium collected in the most soluble fraction, 
and the terbium in the least soluble. Similar experiments with other 
mixtures of rare earths showed that the rate of separation by this 
method is much greater than by other methods. Lanthanum, cerium, 
praseodymium, and neodymium are left in the mother liquor. 
Samarium, europium, and gadolinium are much less soluble than 
these, but more soluble than terbium, dysprosium, and holmium. 
Erbium, thulium, yttrium, and ytterbium collect in the least soluble 
fractions. 

Some difficulty is encountered in the application of this method 
owing to the fact that the dimethyl phosphates gradually decompose 
with formation of a gelatinous precipitate which renders filtration 
troublesome. E. G. 


Preparation of Methylbutenyl Esters. Bapiscne AniLin- & 
Sopa-Fasrik (D.R.-P. 267553).—When By- or £3-dibromo-B-methyl- 
butane is boiled with acetic acid and sodium acetate, mixtures of the 
corresponding methylbutenyl acetates are obtained. J. 0. C, 


Decomposition of Hydroxy-acids by Soda-Lime. LEonarp 
CarPENTER (Chem. News, 1914, 109, 5).—When sodium lactate 
intimately mixed with soda-lime is destructively distilled in an iron 
tube under reduced pressure at a temperature just below redness, a 
product is obtained which consists of an aqueous solution of acetone 
and a brown, oily layer composed mainly of mesityl oxide. It appears 
that ethyl alcohol, if formed, is immediately oxidised probably to 
acetic acid, which then loses water and carbon dioxide, giving 
acetone. 

The same product was also obtained by the action of soda-lime on 
citric acid. It is to be noted, also, that very little charring occurs 
during heating. H. W. 


Influence of the Position of the Oxygen Atom in the 
Chain on the Velocity of Hydrolysis of Esters. M. H. 
Patomaa (Chem. Zentr., 1913, ii, 1956—1960 ; from Ann. Acad. Sei. 
Fennicae, 1913, [A], 4, No. 2,1—104. Compare A., 1913, i, 6).—The 
rate of hydrolysis of esters of hydroxy- and alkoxy-acids, of mono- 
esters and ether-esters of glycols, of esters of ketonic acids and keto- 
alcohols by 0°1.NV- and 0°2.NV-hydrochloric acid at 25°, has been determined 
in comparison with the rates of hydrolysis of esters of fatty acids. The 
constants are calculated from the formula for a reaction of the first 
order: k= 1/0°4343¢. log a/(a — =). 

The results show that a reaction minimum occurs at a definite 
median position of the oxygen atom in the chain, which, since it occurs 
when the oxygen atom is in the £-position to the ester group, suggests 
the possibility of intramolecular ring formation, substances being 
thereby produced which have a more saturated character than open 
chain compounds, and thus yield with greater difficulty the additive 
products which are initially formed in the hydrolysis of esters by 
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acids. The following formule are suggested, partial valencies being 
indicated by the dotted lines : 


H.C—co H,C—0 lg—oo sy? 


i] ; : 
H.C {OR H,C ‘COR’ MeO {OR MeO / COR 
iv ia ia Yi 
OR U VU O 
Esters of Ether esters of Esters of Ester of 
alkoxy-acids. ethylene glycol. acetoacetic acid. acetone alcohol. 


The following substances are described: Ethyl glycollate, b. p. 
158°, D}’ 1:0869 ; methyl methoxyacetate, b. p. 131—131°4°, Di’ 10578 ; 
methyl ethoxyacetate, b. p. 144°5—145°, Di’ 1:0112; ethyl ethoxy- 
acetate, b. p. 158°/752 mm., Dj? 0°9754; methyl n-propoxyacetate, 
b. p. 161-5—162°, D}’ 0°9867 ; ethyl n-propoxyacetate, b. p. 174—174:5°/ 
764 mm., D}? 0°9551; methyl n-butoryacetate, b. p. 180—180°5°/ 
765 mm., D? 0°9675; methyl isobutoxyacetate, b. p. 171°5—172°5°/ 
767 mm., Di’ 0°9605; methyl a-methoxypropionate, b. p. 129°5°/752 mm., 
D?’ 10108 ; methyl y-methoxybutyrate (from y-methoxybutyric acid and 
methyl alcohol in the presence of phosphoric acid), b. p. 162°5—163:5°/ 
767 mm., Di’ 0°9879 ; methyl y-ethoxybutyrate, b. p. 175°5°/760 mm., 
D)? 0-9622 ; methyl 8-methoxyvalerate, b. p. 184:°5—185°5°/767 mm., 
DY 09747 ; n-propoxymethyl acetate, CH,*CO,*CH,OPr (from chloro- 
methylpropyl ether and potassium acetate), b. p. 150—151°5°/759 mm., 
DP 09521; methoxymethyl propionate, C,H,*CO,-CH,*OMe, b. p. 
134°7—135°5°/752 mm., Di? 10024; ethoxymethyl propionate, b. p. 
149°5—150°5°/75'5 mm., Di’ 0°9709 ; n-propoxymethyl propionate, b. p. 
166—168°, Di’ 0°9484 ; B-hydroxyethyl formate, H-CO,(CH,),*OH (from 
ethylene glycol and 95% formic acid), b. p. 179—180°5°/766 mm., 
DP 1°1989 ; B-methoayethyl formate (from methoxyethylene glycol and 
formic acid), b. p. 131—131°5°/767 mm., Dj 1:0484; B-ethoxyethyl 
JSormate, b. p. 141°0—141-7°/748 mm., DP 1:0013; B-n-propoxyethyl 
Jormate, b. p. 157—159°/766 mm., D}? 0°9762; B-ethoxyethyl acetate 
(from ethylene glycol monomethyl ether and acetyl chloride in the 
presence of pyridine), b. p. 156—156°5°/761 mm., Dj) 09810; 
B-ethoxyethyl u-butyrate, b. p. 188°, Di? 0°9438; y-hydroxypropyl 
Jormate (trimethylene glycol formate) (from trimethylene glycol and 
formic acid), b. p. 195—197°/757 mm., Di? 11405 ; y-methoxypropyl 
Jormate, b. p. 146—147°/767 mm., Di?’ 10057 ; y-ethowypropyl formate, 
b. p. 157°5—159°/742 mm., Di} 0°9731; trimethylene glycol mono- 
n-propyl ether, b. p. 170—172°, Di’ 0°9076 ; y-propoxypropyl formate 
(from previous compound and formic acid), b. p. 174°5—176° ; y-hydroxy- 
propyl acetate (f10m trimethylene glycol and glacial acetic acid), b. p. 
202°5—204° ; y-methoxypropyl acetate (from trimethylene glycol mono- 
methyl ether and acetyl chloride in the presence of pyridine), b. p. 
162—163°5°/762 mm., Dj) 0°9803; y-ethoxypropyl acetate, b. p. 
174:5—175'5°, Di’ 0°9567 ; acetylpropyl acetate, 

CH,°CO,°CH,°CH,°CO-CH, 
(from acetylpropyl alcohol and acetic anhydride), b. p. 211—213°, 
DP? 10217. H, W. 
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Action of Dimethylamine on tbe Two Chlorohydroxyiso- 
butyric Acids and their Derivatives. E. Fourngau and 
M. Trrrenegau (Bull. Soc. chim., 1914, [iv], 15, 19—26).—It is known 
that the two isomeric iodohydrins derived from styrene, namely, 
OH-CHPh-CH,[ and CH1Ph-CH,°OH (Tiffeneau and Fourneau, A., 
1913, i, 1337), as also the two chlorolactic acids react with dimethyl- 
amine, yielding the same product ; for example, in the former case, 
OH:CHPh:CH,-NMe,. 

In the present investigation it is shown that even where one of 
the positions affected is a tertiary one, a similar behaviour is 
observed. 

When ethyl] B-chloro-a-hydroxyisobutyrate is heated with fused sodium 
acetate at 190—200°, ethyl a-hydroxy-B-acetoxyisobutyrate, 

OAc-CH,*CMe(OH)-CO,Et, 

Dj 1°135, b. p. 226 —229°, is obtained. The following compounds can be 
prepared in a similar manner: Propyl a-hydroxy-B-acetoxyisobutyrate, 
D{ 1:001, b. p. 244—245°/770 mm. Propyl a-hydroxy-B-valeroxyiso- 
butyrate, b. p. 272°. Ethyl a-hydroxy-B-benzoyloxyisobutyrate, m. p. 38°, 
b. p. 175—176°/18 mm. Propyl a-hydroxy-B-benzoyloxyisobutyrate, 
Dj 1°1457, b. p. 205—208°/29 mm. Ethyl a-hydroxy-B-salicyloxyiso- 
butyrate, rectangular prisms, m. p. 52°, b. p. 197°/16 mm. Propyl 
a-hydrowy-B-salicyloxyisobutyrate, b. p. 200°/17 mm. 

By the gradual addition of thionyl chloride to a mixture of the 
substance with pyridine at 0°, propyl a-hydroxy-f-acetoxyisobutyrate 
can be converted into propyl a-chloro-B-acetoxyisobutyrate, 

OAc’CH,°CC!Me-CO,°C,H,, 
b. p. 147—150°/50 mm. #thyl a-chloro-B-acetoxyisobutyrate, D3 11686, 
b. p. 216—217°/760 mm., and propyl a-chloro-B-benzoyloxyisobutyrate, 
b. p. 198—200° are obtainable in a similar manner. 

These immediately preceding esters are hydrolysable by boiling 
with five times their weight of 10% hydrochloric acid with formation 
of a-chloro-B-hydroxyisobutyric acid, hygroscopic, rectangular prisms, 
m. p. 77°, soluble in most solvents; its ethyl ester, obtained by the 
action of alcohol containing a little sulphuric acid, has b. p. 201—202°. 

When heated at 100° for ten hours with dimethylamine in benzene 
solution, ethyl a-chloro-B-hydroxyisobutyrate is converted into the 
ethyl ester, b. p. 192—194°, of B-dimethylamino-a-hydroxyisobutyric 
acid, which is produced by hydrolysis of the ester with water ; this acid, 
m. p. 173—174°, is identical with that previously described (Fourneau, 
A., 1909, i, 210); the ester gives'a benzoyl derivative, m. p. 140° 
(compare Fourneau, loc. cit.), of which the hydrochloride and picrate 
form hygroscopic, prismatic needles, m. p. 140—141°, and elongated 
lamellz, m. p. 127°, respectively. 

Ethyl a-chloro-B-acetoxyisobutyrate and propyl a-chloro-B-benzoy]l- 
oxyisobutyrate also slowly react with dimethylamine in benzene 
solution, the former at 100°, and the latter at 125—130°. The 
product is again the dimethylamino-ester just described, but in the 
experiment with the former of the two esters the main product was 
accompanied by a small quantity of an acid substance, m. p. 130°, and 
possibly 8-dimethylamino-a-acetoxy7sobutyric acid. 
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Thus a-chloro-8-hydroxy- and £-chloro-a-hydroxy-isobutyric acid 
derivatives yield the same product with dimethylamine. D. F. T. 


Double Aluminium Oxalates. W. SrortensBeKer (Mec. trav, 
Chim., 1913, 32, 226—243. Compare Wyrouboff and Rosenheim, 
Zeitsch. anorg. Chem., 1909, 63, 121).—The author has examined and 
described a number of double alumino-oxalates of sodium ammonium 
and rubidium together with mixed crystals of these substances. It is 
shown that mixed crystals and compounds of the same substances can 
be obtained, and also that chemical compounds may be accompanied 
by mixed crystals which have the same crystalline form. The most 
probable interpretation of the last fact is that mixtures are 
formed of the compound and the simple salt which crystallise with 
the same amount of water of crystallisation and in the same form. 


J. F.S. 


Stereochemistry of the Halogenosuccinic Acids. II. Bror 
Hotmsere (J. pr. Chem., 1913, [ii], 88, 553—603).—In the previous 
paper (A., 1913, i, 824) the author has shown that measurements of 
the rate of formation of bromine ions from /-bromosuccinic acid in 
neutral solution did not give concordant values for a unimolecular 
reaction, and pointed out that this was probably due to the reconver- 
sion of the B-propiolactonecarboxylic acid, under the influence of the 
bromide formed in the reaction, into the bromo-acid. This view has 
been confirmed in the case of the decomposition of sodium /-bromo- 
succinate, by removing the bromide almost as fast as it is formed 
by the gradual addition of silver nitrate, when concordant values for a 
reaction of the first order were obtained. 

According to Senter (T., 1910, 97, 346; 1911, 99, 95, 1049) the 
presence of silver bromide exerts an accelerating influence on the 
hydrolysis of the bromo-derivatives of fatty acids. The behaviour of 
l-bromosuccinic acid in the presence of silver salts has been investi- 
gated by the author, but no accelerating influence could be observed. 
Further, the presence of silver salts during the decomposition of 
sodium /-bromosuccinate has no influence on the configuration of the 
resulting malic acid, the sign of rotation of the latter being determined 
by the reaction of the solution in which the hydrolysis of the inter- 
mediately-formed $-propiolactonecarboxylic acid takes place ; in acid 
solution the lactone is hydrolysed to /-malic acid, and in alkaline 
solution to the d-acid. 

Attempts have also been made to isolate the lactonic acid formed 
by the decomposition of sodium /-bromosuccinate in neutral solution, 
but hitherto the compound has been obtained only as a syrup. An 
aqueous solution of the sodium salt of the lactonic acid is readily 
obtained by removing the malate and unchanged bromosuccinate from 
the solution resulting from the decomposition of the sodium salt of 
l-bromo-acid, by precipitation with silver nitrate. 

The sodium salt reacts with sodium chloride, bromide, and iodide 
in aqueous solution to form the salts of the corresponding /-halogeno- 
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succinic acids ; with ammonia it yields almost pure d-8-malamic acid, 
which is hydrolysed by hydrochloric acid to d-malic acid. In neutral 
solution the lactonic acid is moderately stable, but is readily 
hydrolysed in acid or alkaline solution to /- and d-malic acids 
respectively ; the salts with the common metals are soluble in water. 

The transformation of /-bromosuccinie acid into propiolactone- 
carboxylic acid and reconversion of the latter into the /-bromo-acid 
is accompanied by very little racemisation, and the author therefore 
assumes that these reactions take place without change of configuration ; 
l-bromosuccinic acid must therefore have the same configuration as 
the d-lactonic acid to which it gives rise. Further, since change 
of configuration is unlikely to occur when substitution is not effected 
at the asymmetric atom, the conclusion is drawn that d-8-malamic 
acid obtained from the d-lactone has the same configuration as the 
l-bromo-acid. The author considers that d-malic acid corresponds with 
the d-lactone, and that the hydrolysis of the latter is accompanied by 
configurative change only in acid solution. 

The racemisation of /-bromosuccinic acid by sodium bromide and 
hydrobromic acid has also been studied. It is found that racemisation 
takes place readily in acid solution, but not in neutral solution. From 
the results so far obtained the conclusion is drawn that the racemisa- 
tion is almost entirely restricted to the non-ionised acid and is deter- 
mined by the presence of the bromine ion. 

The halogen in the /-bromo-acid is readily replaced by iodine, by the 
action of potassium iodide in neutral solution ; the iodosuccinic acid 
thus formed is levorotatory, but could not be isolated in a pure con- 
dition. The pure lacid can, however, be obtained by the action of 
potassium iodide on a solution of sodium salt of d-propiolactonecarboxylic 
acid, prepared in the manner described above. It has m. p. 150—152° 
(decomp.), [a], —74°1° in ethyl acetate solution. 

The interaction of sodium and potassium xanthate with the sodium, 
potassium, barium, strontium, and calcium salts of /-bromosuccinic acid 
under various conditions has also been investigated, and it is found that 
the sign of rotation of the resulting xanthosuccinic acids, 

CO,H:*CH(S:CS-OEt)-CH,°CO,H, 
depends, not only on the particular salt of the bromo acid, but also 
on the concentration of the solution and the amount of xanthate 
employed. 

The purest specimen of /-xanthosuccinic acid hitherto obtained has 
m. p. 131—132°, [a], —92°6° in ethyl acetate solution. 

l-Bromosuccinamic acid reacts with the potassium and sodium 
xanthates, yielding d-xanthosuccinamic acid, 

CO,H-*CH(S:CS-OEt)-CH,°CO-NH,, 
which forms flat, obliquely-cut, colourless prisms, m. p. 137—138° 
(decomp.), [a], +64° in ethyl acetate, and is hydrolysed to d-xantho- 
succinic acid, F. B. 


Crystallography of Symmetric Dibasic Aliphatic Acids. 
JULIEN Drucman (Zeitsch. Kryst. Min., 1913, 53, 240—259).— 
Malonic acid (D” 1°6305; triclinic, a:b:¢=0°7440:1:0°4573; 
a= 102°42’, B=100°44', y= 63°48’). 
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Dimethylmalonic acid (D' 1°357 ; tetragonal-trapezohedral, a:¢= 
1 : 1:2830). 

Potassium hydrogen dimethylmalonate, +2H,O0 (D™ 1:540; 
triclinic, a:b:c = 0°6299:1:1:2682; a = 89°14, B= 100°14}’, 
y = 94°39’). 

Calcium dimethylmalonate (rhombic, a :b:¢=0°617: 1 :0°937). 

Diethylmalonic acid (triclinic, a: b : c= 0°6928 : 1 : 05334 ; a =89°35’, 
B= 93°37’, y = 88°29’). 

Potassium hydrogen diethylmalonate, +H,O? (tetragonal, pseudo- 
cubic, @:¢=1:1°000; optically uniaxial and positive). 

Glutaric acid (D° 1°429; monoclinic, a : b :c=2°0448 : 1: 2°6734 ; 
B=97°2'). 

BB-Dimethylglutaric acid (T., 1911, 99, 434; monoclinic, a :b:c= 
0:4909:1:1:1171; B=91°55’). 

ay-Dihydroxy-ay-dimethylglutaric acid (triclinic, a:b :¢=1:6589:1: 
0'9910 ; a=91°54', B=98°19}3', y= 95°46’). 

ay-Dihydroxy-ay-dimethylglutaric acid-monolactone (rhombic, a: b :¢= 
0°6186: 1: 14939, Prendel, 1891). 

n-Pimelic acid, a-modification (m.p.(?) 101—102°, D**” 1°329 ; monoclinic, 
a:b:e=3°697:1:1°'2058; B=105°40', von Lang, 1893) ; B-modifica- 
tion (m. p. 101—102°, D” 1:282; monoclinic, a:b:c=2:15:1:%; 
B=136°). 

y-Methylpimelic acid (D” 1°641; monoclinic, a:b :c—1:696:1: 
1°648, B = 103°22’). L. J. 8. 

Crystallography of the Isomeric Citraconic and Mesaconic 
Acids (C;H,O,). Jutren Drucman (Zeitsch. Kryst. Min., 1913, 53, 
260—-262).—Citraconic acid (triclinic, a: b:c=1°1525:1:0°7550; 
a = 98°22’, B= 108°48}’, y = 88°31’). 

Mesaconic acid (rhombic, a : 6 : c= 0°8536 : 1 : 08421). L. J. 8. 

Syntheses by means of Organometallic Derivatives of 
Zinc. Preparation of a-Ketonic Acids. E. E. Braise (Compt. 
rend., 1913, 15'7, 1440—1443. Compare A., 1912, i, 236, 410).— 
a-Ketonic acids can be prepared indirectly by aid of zinc alkyl iodide 
through the formation of the corresponding mixed cycloacetals. 
Ethyl chloroglyoxylate condenses with a-hydroxyisobutyric acid, giving 
the acid, OEt-CO-CO,*CMe,*CO,H, m. p. 83°, which on warming with 
thionyl chloride gives the chloride, b. p. 120°5°/12 mm., and yields an 
anilide, m. p. 95°. The acid chloride reacts with zinc propyl iodide 
to give the cycloacetal, te m >CPr°CO,Et, b. p. 123—124°/11 mm., 
which on heating on a water-bath with alcoholic hydrochloric acid 
yields ethyl butyrylformate, b. p. 70°5°/11 mm., and ethyl hydroxyiso- 
butyrate. At the same time a small amount of the corresponding 
diethylacetal, b. p. 96°/11 mm., is formed, this compound being also 
obtained by the action of ethyl orthoformate on the a-ketonic ester 
in the presence of one drop of sulphuric acid. Ethyl butyrylformate 
is readily hydrolysed by boiling with 5% aqueous oxalic acid, giving 
the corresponding acid, b. p. 79°/12 mm., which furnishes a p-nitro- 


phenylhydrazone, wm. p. 205°, and a semicarbazone, m. p, 220°. 
W. G. 
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Action of Lime on Reducing Sugars and the Products 
formed thereby. A.Scuweizer (Chem. Zentr., 1913, ii, 1791; from 
Arch. Suikerind. Ned.-Indie, 2'7, reprint 12 pp.).—The action of alkali 
on dextrose solutions leads to the formation of products which are 
more or less deeply coloured according to the temperature of 
reaction, etc. The dextrose is thereby decomposed with formation of 
salts of lactic and saccharic acids, etc. Addition of acids renders the 
solutions colourless. The author is led to the conclusion that this 
phenomenon is to be attributed to the alcoholic function of the 
decomposition products, and that the metallic atoms of these 
compounds are displaced by acids in accordance with the following 
scheme : 


HO(OH)-CH(OM):CO,M —> HC-——CH-CO,H —> CH,-CO-00,H, 
| 


O 

where M represents the atom of a univalent metal. This supposition 
receives support from the deep colorations imparted by the addition of 
ferric salts. From carbonation experiments made at 28° with an excess 
of lime, the conclusion is drawn that the colourless salts of lactic 
acid and the coloured salts of saccharic, glyceric acids, etc., are 
simultaneously formed at all temperatures, in contrast to the 
assumption that the former are alone produced by the action of 
alkali on dextrose below 55°, whilst the latter are formed above this 
temperature. 

For the iavestigation of the properties of the product of decom- 
position, solutions of dextrose decomposition product (prepared by the 
action of lime on invert sugar) were treated with lime, and then 
carbonated. The following results were obtained: On boiling, the 
colour of the solution deepens and an additional quantity of calcium 
salts is formed. When carbonated, a portion of the coloured salt is 
removed (it is shown that the primary products of the action of 
alkali on dextrose are here involved), whilst the portion of the salts 
which remains undergoes further decomposition, whereby fresh 
quantities of lime are dissolved. The removal of coloured products 
occurs not only in alkaline, but also in neutral solution, but whether, 
in the latter case, additive products are formed from calcium 
carbonate and the salts of organic acids has not been determined. 
The alteration in colour of the calcium salts of these compounds with 
increasing alkalinity or acidity has also been investigated. The 
colour is lightest in acid media, and increases in intensity until the 
neutral point is reached ; a sudden, marked darkening then occurs 
which diminishes with increasing alkalinity. H. W. 


Action of Cyanides of the Alkali and of the Alkaline 
Earth Metals on Dextrose. E. Rupp and A. Hoizite (Arch. 
Pharm., 1913, 251, 553—556).—Equal molecular quantities of dextrose 
and potassium cyanide in aqueous solution react according to the equation 
OH-CH,*(CH-OH],-;CHO + KON + 2H,O 

= OH:CH,°[CH-OH],-CO,K + NH. 
The quantity of ammonia evolved and of potassium carbonate obtained 
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by the incineration of the dried residue correspond very closely with 
the theoretical amounts. The acid has been isolated.in the form of its 
anbydride, which exhibits all the properties of a-glucoheptoic an- 
hydride. The reaction between dextrose and barium cyanide follows a 
similar course. C. 8. 


Some Acyl Derivatives of Dextrose and Mannose. EmIL 
Fiscoer and Rupoir Oetker (Ber., 1913, 46, 4029—4040).—Follow- 
ing the discovery of the galloyldextroses and of pentabenzoyldextrose 
(A., 1912, i, 888), the authors found that cinnamoyl chloride condensed 
even more readily than did benzoyl chloride when shaken with dextrose 
and quinoline in chloroform solution. The study of this reaction has 
been extended to substituted cinnamoy! chlorides and to mannose and 
mannitol. The derivatives of mannose so obtained were all laevo- 
rotatory, and, consequently, the configuration of the sugar may be 
retained in them. 

Hexacinnamoylmannitol, C,H,0,(C,H,O),, from very finely powdered 
dry mannitol and cinnamoy] chloride, forms tufted prisms or needles 
from ethyl acetate, m. p. 99—100°, [a], +12°96°, [a] +13°15° (in 
chloroform). a-Pentacinnamoyldextrose and £-pentacinnamoyldextrose 
have already been described (ibid.). Pentacinnamoylmannose crystal- 
lises with 1 mol. benzene in mycelium-like masses, m. p. 108—112°, 
[a]> —91-3°, — 91°66° (benzene), [a], calculated for the benzene-free 
compound, —99°9°, —100°3°. Pentabenzoylmannose, C,H,O,Bz,, 
forms long, radiating needles from alcohol, m. p. 161—161-5° (corr.), 
[a}> —80°44°, —80°7° (chloroform). Penta-acetylmannose, C;H,O,Ac,, 
was obtained by shaking together mannose, pyridine and acetic an- 
hydride at 0°; it has m. p. 117°5° (corr.), [a]> —24°8°, [a]}} —24-9° 
(chloroform), and a very bitter taste. 

Similar derivatives were prepared from caffeic acid, which was 
applied in the form of the dimethylearbonato-derivative. Methyl 
chlorocarbonate was gradually added to a dilute solution of the sodium 
salt, at —5°, in a hydrogen atmosphere, when the solution was 
acidified and the 3 : 4-dimethylcarbonatocinnamic acid, 

C,H,(O°CO,Me),-CH:CH:CO,H, 
precipitated. It formed curved needles from aqueous acetone, m. p. 
145—146° (corr.). The chloride, C,,H,,O,Cl, was obtained by the 
action of phosphorus pentachloride, in glistening needles, m. p. 
108:5—109°5° (corr.). From it, the esters were prepared ; the ethyl 
ester forms flat needles or prisms, m. p. 98° (corr.), and the methyl 
ester crystallises in tufted spikes, m. p. 95—96°5° (corr.). The chloride 
was condensed with a-dextrose, forming penta-3 : 4-dimethylcarbon- 
atocinnamoyldextrose, C,H,O,(C,,H,,0,);, as a colourless, amorphous 
mass with indefinite constants. The easily hydrolysed carbonato-groups 
were removed by the action of dilute sodium hydroxide below 20°, in 
an atmosphere of hydrogen. On acidifying, a resinous mass was 
formed, which was fractionally precipitated by chloroform from a 
solution in ethyl acetate. The pale yellow, amorphous mass so 
obtained was probably the expected penta-3 : 4-dihydroxycinnamoyl- 
dextrose, but the constants and analytical data were inconclusive. It 
is very sparingly soluble in hot water, and gives a deep green 
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coloration with alcoholic ferric chloride, and a pale yellow precipitate 
with alcoholic potassium acetate. J.C. W. 


Influence of Alcoholic Content on the Biochemical 
Synthesis of a-Methylglucoside by a-Glucosidase. A. AusBry 
(J. Pharm. Chim., 1914, [vii], 9, 19—-23).—The biochemical synthesis 
of a number of alkylglucosides has been effected by Bourquelot, 
Hérissey and Bridel (A., 1913, i, 323, 428, 747) by the action of a- 
glucosidase on solutions of dextrose in water containing the respective 
alcohols. In every case, excessive concentration of alcohol destroys 
the ferment. The present investigation was undertaken to determine 
the concentration of alcohol most favourable to the synthesis and also 
the point at which the ferment is immediately destroyed. 

Experiments were performed by adding a constant amount of a 
maceration of bottom yeast to solutions of dextrose in water made 
progressively richer in methyl alcohol. The course of the reaction was 
followed polarimetrically, and, finally, the dextrose determined by the 
method of Mohr-Bertrand. Small amounts of toluene (which appears 
to have a slightly toxic effect on the ferment) were also added. 

The synthesising action of the ferment is very obvious even in the 
most dilute alcoholic solutions, and increases until the solution contains 
16 grams of methyl alcohol in 100 c.c. At greater concentrations of 
alcohol, the texic effect becomes more marked, occurring immediately 
in solutions containing 34—36 grams of methyl alcohol in 100 cc. at 
the ordinary temperature. At higher temperatures, the toxic action 
becomes more pronounced ; thus, at 40°, immediate destruction of the 
ferment takes place in a solution containing 16 grams of methyl 
alcohol in 100 c.c. H. W. 


Influence of the Strength of the Alcohol on the Biochemical 
Synthesis of a-Ethylglucoside and a-Propylglucoside. En. 
BourquELtot and A. AuBery (Compt. rend., 1914, 158, 70—72; 
J. Pharm. Chim., 1914, [vii], 9,62—66. Compare preceding ab- 
stract).—The optimum concentration of alcohol for the synthesis 
of a-glucosides by a-glucosidase is for ethyl and propyl alcohols 
respectively 20% and 16%. Above these concentrations the synthesis 
is masked by the more rapid decomposition of the glucoside by the 
same ferment. W.G. 


Optimum Experimental Conditions for the Preparation of 
8-Bthylglucoside. J. Coire (J. Pharm. Chim., 1913, [vii], 8, 
553—559).—The conditions under which the maximum amount of 
B-ethylglucoside is formed by the interaction of emulsin, dextrose, and 
alcohol are discussed theoretically, and a process for the preparation 


and purification of this compound under these conditions is described. 
T. A. H. 


Characterisation of the Organ Pentose as_ d-Ribose. 
J. von Braun (Ber., 1913, 46, 3949 —3951).—4: 4’-Bismethylhydrazino- 
diphenylmethane (von Braun, A., 1908, i, 700, 737; 1910, i, 524) 
proves a very convenient reagent for distinguishing between the 


+ aim that. 
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various pentoses. It is already known that, whereas xylose fails to 
react with this subtance, active arabinose readily gives an amorphous, 


" sparingly soluble hydrazone, m. p. 180°. 


d-Ribose is now found to yield a microcrystalline dihydrazone, 
(C,H,,0,:N*N Me-C,H,),CH,, m. p. 141—142°, whilst d-lyxose gives an 
analogous but much more sparingly soluble dihydrazone, m. p. 156°. 

The behaviour of a specimen of the pentose obtainable from inosic 
acid towards this reagent proved the identity of the pentose with 
d-ribose. D. F. T. 


Starch and its Hydrolytic Degradation Products. Oscar 
von Frrepricus (Arkiv. Kem. Min. Geol., 1913, 5, No. 2, 1—40).— 
It has been shown already that starch can be converted completely 
into maltose. Since maltose is a dextrose-a-glucoside, it follows ‘that 
the amylase which converts starch into maltose, but cannot hydrolyse 
it further to dextrose, is a B-enzyme, and, consequently, every other 
linking between the glucoside-forming dextrose residues in starch 
corresponds with the 8-configuration in B-dextrose. Starch may be 
represented, therefore, thus : 


Dextrose-8-glucoside. 


a Ji B ibs B 
C,H, ,0,-0-C,H,,0,-0-0,H,,0,-0°C,H,,0,-0... 
Maltose, 


B B B 
«OH 990,-O-C,5H)0o--.O-C,gHy,04, 


8 A 

The dicarbonyl binding represented as -O- may occupy any other 
possible position to that just given, but both linkings must have the 
8-configuration, otherwise dextrose would be liberated during the 
hydrolysis of starch by diastase. 

That starch is not hydrolysed by emulsin is not remarkable, for it is 
known that gentianose, which contains a B-glucoside linking, is not 
hydrolysed by emulsin. 

If the amylase which hydrolyses starch is a B-enzyme, it might be 
expected to hydrolyse B-methylglucoside ; this, however, was not found 
to be the case; on the other hand, neither does it hydrolyse 
a-methylglucoside. 

Assuming the above formula for starch to be correct, then starch 
when hydrolysed by acids should yield dextrose, maltose, and a 
dextrose-8-glucoside. it has been found possible to isolate a 
B-glucosidodextrose from the products of the hydrolysis of starch by 
acids which appears to be identical with Fischer’s isomaltose, but this 
point could not be established definitely. The disaccharide isolated had 
[a]p +59°1°, was readily hydrolysed by emulsin, and yielded an 
osazone, m. p. 146°. 

The products formed by heating starch with an aqueous solution of 
oxalic acid under pressure have been isolated as far as possible by 
means of repeated fractional extraction with aqueous alcohol. The 
properties of many of these compounds are given below, also the 
molecular weights determined by the diffusion method of Oholm 
(A., 1905, ii, 147 ; 1910, ii, 273). 


VOL. CVI. i. l 


i. 146 ABSTRACTS OF CHEMICAL PAPERS. 
Amylodextrin, probably a mixture, [a]j? +196°; mol. wt., 13630 ; 
reducing power 0°6—0°9% of that maltose. 

Erythrodextrin I, [a] + 196°; mol. wt., 3290; reducing power 
3°6% of that of maltose. 

Erythrodextrin II, {a}i}} +193°1°; mol. wt., 2080; reducing power 
10% of that of maltose. 

Achroodextrin, [a] + 179°, probably identical with the malto- 
dextrin a of Ling and Baker; mol. wt., 1060 ; reducing power 30% of 
that of maltose. 

Achroodextrin, [a]? +172°8°, probably identical with the malto- 
dextrin 8 of Ling and Baker, and the achroodextrin III of Prior; 
mol. wt., 1020; reducing power 42% of that of maltose. 

Achroodextrin, [a]i> +162°6°; mol. wt., 680; reducing power 58% 
of that of maltose. 

The molecular weight values obtained indicate that the last described 
achroodextrin is formed by the condensation of four dextrose mole- 
cules, whilst the molecule of amylodextrin is built up of four molecules 
of erythrodextrin I, which is probably formed by the condensation of 
twenty molecules of dextrose. 

An investigation of the rate of formation of fermentable sugar from 
erythrodextrin I and erythrodextrin II by the action of oxalic acid 
shows that at first very little, if any, is formed, although a decided 
diminution in optical rotatory power takes place from the very com- 
mencement of the interaction of the reagents ; fermentable sugar is 
formed in rapidly increasing quantity only after the lapse of a 
relatively long period, which under the conditions of the experiment 
extended to about 280 minutes in the case of erythrodextrin I and 
about 120 minutes in the case of erythrodextrin II]. The conclusion 
is drawn from this that maltose and dextrose are not formed in the 
early stages of the hydrolysis of starch or the higher dextrins by acids, 
but only after these have been broken down into simpler compounds. 


W. H. G. 


Behaviour of Starch Dextrins towards Certain Yeasts. 
OscaR von Frigepricus (Arkiv. Kem. Min. Geol., 1913, 5, No. 3, 
1—14).—The behaviour of the dextrins formed by the action of acids on 
starch (compare preceding abstract) towards certain yeasts has been 
studied, and the rate at which they are fermented by some of them 
measured, 

The achroodextrins [a], +162°6°, +172°8° and +179°, and the 
erythrodextrins [a],+193°1° and 196°, are not fermented by 
Saccharomyces fragilis, S. Marxianus, S. ellipsoideus I1, S. exiguus or 
S. Pastorianus I, although the two last mentioned are possibly able 
to ferment slowly the achroodextrins [a], +162°6° and +172°8°. 

The three achroodextrins are slowly fermented by Saccharomyces 
thermantiton, but the two erythrodextrins are not attacked by it. 

The yeast Sinner Il appears to be unable to ferment the two 
erythrodextrins or the achroodextrin [a],+179°, although the 
achroodextrins [a],+172°8° and +162°6° are destroyed by it, the 
latter more readily than the former. 
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Schizosaccharomyces Pombe attacks energetically all the dextrins 
investigated, the erythrodextrin [a], +196° least readily and the 
achroodextrins most readily. 

The achroodextrins are also fermented very readily by Sacchsia 
suaveolens and Mucor Rouati; the erythrodextrins are also attacked 
with ease by the latter. 

Generally speaking, the dextrins with the higher molecular weights 
are not so readily attacked as those with the lower molecular weights, 
whilst Schizosaccharomyces Pombe alone is capable of fermenting the 
achroodextrins as rapidly as it does dextrose. 

The yeasts which are found to split up a-methylglucoside are capable 
of fermenting the dextrins only to a very limited extent, whilst 
Sacchsia suaveolens, which is known to be capable of fermenting 
B-methylglucoside, is found to ferment the achroodextrins very 
energetically. 

The results support the view that @-glucoside linkings are present 
in the starch and dextrin molecules. W. H. G. 


Synthetic isoMaltose. Oscar von Friepricus (Arkiv. Kem. Min. 
Geol., 1913, 5, No. 4, 1—13).—The product obtained by the action of 
four parts of concentrated hydrochloric acid on one part of dextrose at 
10° for twenty-four hours is composed approximately of 68% dextrose, 
18% isomaltose, 8% maltose, and 6% unknown polysaccharides. 

The assumption has been made that isomaltose is a B-dextrosegluco- 
side, since it is hydrolysed by emulsin and not by maltase (compare 
E. F. Armstrong, A., 1906, i, 127); but several trials have shown 
definitely that the optical rotatory power of a solution of isomaltose 
which has been partly hydrolysed by emulsin is lowered on the addition 
of alkali, a behaviour which it is difficult to explain except on the 
assumption that isomaltose is an a-dextroseglucoside. It was also 
observed that the optical rotatory power of the solution, instead of 
decreasing as the isomaltose was hydrolysed into dextrose, increased as 
the interaction of the isomaltose and emulsin proceeded, the measure- 
ments being made in each case after the addition of alkali; it has not 
been found possible to account for this. 

isoMaltose is hydrolysed by an extract of Aspergillus niger, but not 
by an extract of Kephir. It undergoes fermentation when treated 
with Aspergillus niger, Sacchuromyces fragilis, S. exiguus and Sacchsia 
suaveolens, but is not affected by Saccharomyces Kefir, S. Marxianus, 
S. cerevisia Saaz or S. cerevisiae Frohberg. W. H. G. 


Theory of the Dry Distillation of Wood. Prrer Ktason 
(Arkiv. Kem. Min. Geol., 1913, 5, No. 7, 1—42. Compare A., 1908, 
i, 717, 955).—The author has distilled dry beech wood under the 
following conditions: in a cathode-light vacuum, under 5 mw. 
pressure, and at ordinary pressure with various velocities in which the 
distillations between the temperatures 250° and 400° lasted respec- 
tively three, eight, and sixteen hours and fourteen days. The percent- 
ages of charcoal, pitch, acetic acid, formic acid, wood spirit, methyl 
alcohol, acetone, and formaldehyde were determined in each case, and 
12 
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also the percentage composition of the charcoal and pitch. The gases 
obtained were also analysed and their calorific values determined. 

The conclusion is arrived at that the dry distillation takes place in 
two stages. The first stage, which is practically the only one when a 
cathode-light vacuum is used, takes place essentially according to the 
equation: 2C,.H,,0,,.(wood)=3C,,H,O(primary charcoal) + 19H,0+ 
3CO, + 3CO + 2°5CH,°CO,H + H-CU,H + CH,°OH + C,,H,,0,,(pitch) + 
C,H,O(primary tar oils). The second stage, which takes place com- 
pletely when the heating is very slow, since no pitch is then obtained, 
is represented by the equation: C,,H,,0,,(pitch) = C,,H, 0,(secondary 
charcoal) + 9H,O + 2CO,+C,H,(secondary tar oils). The slower the 
rise in temperature, the more the yield of pitch diminishes, and the 
yields of charcoal, water, carbon dioxiode, and tar oils increase. 

The yield of acetic acid is about 6°5% under ordinary pressures and 
is independent of the rate of heating ; under diminished pressure the 
yield is increased only about 0°5%. The yield of formic acid (2°4%) is 
greatest under diminished pressure ; at ordinary pressures it varies 
from 0°71 to 0°33% as the time of distillation is increased. 

Contrary to what has been stated previously by Norlin, the yield 
(1:5%) of methyl alcohol is independent of the rate of heating, whilst the 
quantity of water and carbon dioxide formed increases with the time 
of distillation. 

Acetone is essentially a secondary product produced from the acetic 
acid, and consequently its yield decreases as the time of distillation 
increases, The formaldehyde in the wood spirit forms about 1% of the 
dry wood taken. 

The heat of reaction, calculated at 0°, during the dry distillation, 
which is taken as the difference between the heats of combustion of 
the wood and its products of distillation, is positive, both for the 
primary and secondary reactions. The heat developed during the. 
actual dry distillation between 250° and 400° is negative for vacuum 
distillations, and positive for distillations at ordinary pressure. 

The ratio between the acetic acid and formic acid percentages is a 
measure of the rate of carbonisation, of the quantities of pitch and 
charcoal, and of the character of the charcoal. The ratio is about 32 
for vacuum distillations, and 11 and 5 respectively for quick and slow 
distillations at ordinary pressures, If it sinks below 5, it denotes that 
the reaction products have been strongly overbeated. T. 8. P. 


Action of Chlorine on Pinewood. Emi Heuser and Rupoir 
Sieser (Zeitsch. angew. Chem., 1913, 26, 801—806).—The action of 
chlorine on pinewood is very energetic at first and quickly reaches a 
point when very little change occurs; thus, treatment of the wood, 
for thirty minutes, one hour, and two hours leads to the production of 
hydrogen chloride to the extent of 20%, 27%, and 32% respectively of 
the weight of dry wood taken, and the treated wood loses about 20%, 
36%, and 42% respectively of its original weight when extracted with 
an aqueous solution of sodium sulphite ; the interaction proceeds very 
slowly after two hours, for only about 35% of inydrogen chloride is 
formed in twenty-two hours and only about 45% of the wood is 
removed by a solution of sodium sulphite. During the first two hours, 
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that is, so long as lignin is present, the chlorine acts to only a very 
slight extent on the cellulose, but when all the lignin has been 
converted into chlorinated derivatives, the cellulose slowly undergoes 
oxidation, being converted entirely into oxycellulose in twenty-two 
hours. 

As stated already, about 32% of hydrogen chloride is formed in two 
hours, but only about 9°5% of chlorine is found combined with the 
wood at the end of this period ; similarly, only about 7% of a chlori- 
nated lignin compound can be extracted from the treated wood by 
means of ethyl alcohol ; it is probable, therefore, that the greater part 
of the hydrogen chloride formed during the reaction owes its origin to 
the oxidation of the “ wood-lignin” by the chlorine. 

It was not found possible to obtain a derivative of pyrogallol from 
the chlorinated ‘“wood-lignin” compound, and not a trace of 
furfuraldehyde was obtained by treating it with 12% hydrochloric acid. 

W. Hz G. 


Ethylamine Compounds of Mercuric Chloride. Raanar 
Wipman (Arkiv. Kem. Min. Geol., 1913, 5, No. 1, 1—36).—The author 
has investigated the various equilibria which exist between the com- 
ponents: mercuric chloride, ethylamine, and hydrochloric acid in 
aqueous solutions at ordinary temperatures (compare Strémholm, A, 
1906, i, 935), and finds that the following compounds, each of which 
is white in colour, are capable of existing as solid phases : HgCl,,NH,Et, 
NHEt-Hg,Cl,, HgCl,,2NH,Et, (NEt),Hg,Ci,, (NEt),Hg,Cl,. 

The two first are obtained from solutions containing an excess of 
mercuric chloride, and can be transformed one into the other according 
to the following scheme : 

2HgCl,,NH,Et — NHEt:Hg,Cl, + NH,EtCl. 

The third and fourth compounds are prepared from solutions con- 
taining an excess of ethylamine, and are connected by the equation : 
3(HgCl,,2NH, Et) — (NEt),Hg,Cl, +4NH,EtCl. 

The compound (NEt),Hg,Cl, is obtained, among other ways, by 
shaking or boiling the compound NHEt:Hg,Cl, with a strong solution 
of mercuric chloride. The compound (NEt),Hg,Cl,, described by 
Strémholm, does not exist. T. 8. P. 


Decomposition of Betaine by Alkali. Fr. A.sers (Chem. 
Zeit., 1913, 37, 1533—1534, 1545—1547).—On heating betaine with 
potassium hydroxide at 200—220°, about one-third of the nitrogen is 
eliminated as trimethylamine, the only other volatile compound formed 
being carbon dioxide. A compound stable in alkaline solution at 
220° is formed, giving a hydrochloride, C,H,O,N,HCI, m. p. 187—189°. 
The platinichloride forms a yellow, matted, crystalline mass, m. p. 
120—121°. 

When the decomposition is effected at 500—540°, rather less 
trimethylamine is found as well as methylamine and ammonia, the 
last being formed by secondary decomposition from the amines. About 
15% less than the theoretical quantity of amines is formed. Methane 
and hydrogen are liberated, as well as a little carbon monoxide and 
perhaps nitrogen ; no hydrogen cyanide is formed. 
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The treatment thus fails to liberate more than 85% at most of the 
betaine nitrogen as ammonia or amines. E. F. A. 


Preparation of Dimethylaminomethyl Alcohol. Farsen- 
FABRIKEN voRM. Friepr. Bayer & Co, (D.R.-P. 268012. Compare 
this vol., i, 20).—Dimethylaminomethyl alcohol can be prepared by 
treating trimethylamine or its salts with a halogen (such as chlorine) 
or hypochlorous or hypobromous acid in the presence of water, thus 
avoiding the preparation of the halogen additive compounds of 
trimethylamine as described in the chief patent (loc. cit.). J.C. C. 


Combinations of Carbamide with Acids. D. F. pu Torr 
(Proc. K. Akad. Wetensch. Amsterdam, 1913, 16, 555—556).—The 
author has investigated the nature of the solid phases which occur in 
contact with solution in the system carbamide-acid-water for a 
number of different acids. 

In the case of oxalic acid, the compound 2CO(NH,),,H,C,O, was 
found at 20° and 30°, but no evidence of the compound 

CO(NH,),,H,C,0,,H,O 
was obtained at these temperatures. 
With acetic acid at 16°5°, 30° and 32°, the compound 
CO(N H,),,2CH,°CO,H 
was obtained. It melts at about 35°, is very soluble in, but not 
dissociated by, water. 

In the case of hydrochloric acid, the compounds 2CO(NH,),,HCI 
and CO(NH,),,HCl were found at 20°, whilst with nitric acid, 
CO(NH,),,HNO, was the only salt formed at this temperature. The 
solubility of the nitrate decreases as the concentration of nitric acid 
in the solution increases, attaining a minimum at about 70%. 

At 20°, sulphuric acid was found to give rise to the compounds 
2CO(NH,).,H,SO, and CO(NH,),,H,SO,, but no evidence was 
obtained of the existence of CO(NH,),,2H,SO,, which has been 
described by Hantzsch. H. M. D. 


Internally Complex Salts. XX. Salt and Complex Salt 
Formation with Imido-compounds. H. Ley and F. Werner 
(Ber., 1913, 46, 4040—4050)—The formation of complex salts of 
compounds in which the alkyl or aryl radicles and the oxygen atoms 
of the acid-imides have been successively replaced by imino- or amino- 
groups has already been studied in a number of cases (A., 1907, i, 301, 
730). The remaining possible imido-compounds, namely, the acid-imides, 
acylearbamides, biuret, and the imino-acid-imides are now reviewed. 

I. Acid-imides.—The copper and magnesium salts are very readily 
hydrolysed. The dialysis of the copper oxide sol obtained by hydrolysing 
a 1—2% solution of copper succinimide has been quantitatively 
followed, succinimide being estimated by distilling with concentrated 
alkali and titrating the ammonia evolved. Even after twenty-one 
days the solution still contained about 1% of succinimide, and was with 
difficulty prevented from coagulating. Magnesium succinimide was 
obtained in the form of an alkaline sclution by the addition of 
magnesium filings to mercury succinimide or by the action of mag- 


ORGANIC CHEMISTRY. i. 151 


nesium powder on aqueous succinimide. From such a solution, silver 
nitrate deposited silver succinimide, C,H,O,NAg,}H,O, in slender 
columns. On evaporating the solution of magnesium succinimide, 
magnesium succinamate, Mg(C,H,0,N),,6H,0, crystallised in large, 
hexagonal tablets, m. p. 86—88°. The salt is extremely soluble and 
is considerably dissociated in solution, Certain indications were 
obtained of the existence, in concentrated solutions, of complex salts of 
the type [(RN),Mg]Na,, interesting from their connexion with the 
grouping, N,Mg-*-N,, in chlorophyll. Ferric salts of succinimide 
could not be obtained. 

Compounds containing the above complex anion were obtained in 
the case of cyanuric acid. Copper acetate and the sodium salt, in 
concentrated solution, gave sodiwm cupricyanurate, 

Na,[Cu(C,H,0,N;),],2H,0, 
as a heavy, violet, crystalline precipitate. 

Copper cyanurate combines with two molecules of ammonia. Claus 
and Putensen (A., 1889, 30) assigned the formula Cul NH,(C,HO,N,)], 
to this compound, from which the conclusion might be drawn that 
copper dimethyl cyanurate would not combine with ammonia, An 
ammoniacal solution of dimethyl hydrogen cyanurate gives with 
copper sulphate, however, a deep blue coloration, followed by precipita- 
tion of the reddish-violet diammine, Cu(C,H,O,N,).,.2NH,, which 
becomes dark blue in an atmosphere of ammonia, probably forming a 
tetrammine. Claus and Putensen’s compound is therefore a diammine. 

II and III. Acylcarbamides and Biwret.—No metallic derivatives 
of acylearbamides (benzoylcarbamide and benzoylphenylcarbamide) 
could be obtained. Owing to the similarity in colour between the 
alkali-copper acid-imides of the type (CuA,)M, and the alkali—copper 
biurets (compare Tschugaev, A., 1907, i, 595), attempts were made to 
prepare similarly constituted compounds of biuret. Only the known 
derivative, K,Cu(C,H,O,N,),, and a basic salt, KCu(C,H,0,N,),,3H,0, 
well-defined, reddish-violet columns, could be obtained. They are 
internally complex salts, akin to those prepared from amino- and 
hydroxyacethydroxamic acids (A., 1913, i, 346). 

IV. Imino-acid-imides.—Sodium dibenzamide and copper acetate 
gave the normal, bluish-green, easily hydrolysed copper dibenzamide. 
Iminodibenzamide, however, gave a lustrous, pale greyish-brown copper 
salt, Cu(C,,H,,ON,),. It dissolves in pyridine with deep blue colour. 
Similarly, nickel forms a pale yellow, very stable salt. These 
abnormally-coloured salts are most probably represented by the 
CPh—-NH 
formula N : 


NCPh-O-M J. OG. W. 


Some Double and Complex Cyanates. Pau- Pascat (Bull. 
Soc. chim., 1914, [iv], 15, 11—19).—When a fresh solution of 
potassium cyanate in 70% alcohol is added to a neutral solution of 
uranyl nitrate, a voluminous, yellow precipitate, possessing a greenish 
fluorescence, of potassium uranylcyanate, [UO,(CNO),]K,, is produced. 
This compound is very soluble in water, and, owing to hydrolysis, the 
solution gives all the tests for uranium. After a few minutes the 
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aqueous solution deposits a yellowish-orange, insoluble compound, 
having the composition [(UO,),(CNO),|K. 

If to a 25% solution of uranv! nitrate a tenth of its weight of 
potassium uranyleyanate is a © and then sufficient alcohol to 
produce a turbidity, uranyl cy: .te, UO,(CNO),, is obtained as a 
golden-yellow precipitate. On the other hand, a solution of potassium 
uranyleyanate containing 30—50%, of potassium cyanate deposits 
spontaneously the yellow compound, [UO,(CNO),|K. 

The cryoscopic behaviour of solutions of uranyl cyanate containing 
various proportions of potassium cyanate indicates that the compound 
[UO,(CNO),|K, is present in solutions containing an excess of 
potassium cyanate. Solutions containing cobaltous cyanate and 
potassium cyanate behave similarly, indicating that potassium 
cobaltous cyanate is present ; moreover, the molecular magnetic 
susceptibility is much less than that for ordinary cobaltous salts, and in 
migration experiments the cobalt wanders to the anode. T. 8. P. 


Polymerisation of Cyanamideto Dicyanodiamide in Aqueous 
Solution. G. Grupe and J. Kriicer (Zeitsch. physikal. Chem., 1913, 
86, 65—105).—The polymerisation of cyanamide in aqueous solution 
to dicyanodiamide, CN-NH, —> (CN-NH,),, has been investigated by 
the usual kinetic method and by means of potential measurements, 
In the latter method the concentration of the hydrogen ion has been 
determined under different conditions. It is shown that the presence 
of alkali accelerates the reaction in a marked degree. Ammonia 
accelerates the velocity of polymerisation to an increasing amount as 
its concentration increases; in the case of sodium hydroxide and 
calcium hydroxide a maximum velocity is reached at a definite concen- 
tration, and at greater or smaller concentrations than this value, the 
velocity becomes smaller. The dissociation constant of cyanamide is 
of the order of magnitude 10-", and that of dicyanodiamide 10-™. 
From these figures it follows that a molecular solution of monosodium 
cyanamide is dissociated to the extent of 3%, and one of mono- 
ammonium cyanamide to the extent of 79—89%. It is shown that the 
polymerisation occurs according to the scheme : 

CN-NH,+CN-NH’=C,N,N,H,’. 
This is proved by the fact that the reaction has a maximum velocity 
when the condition (CNNH’)=(CNNH,) is fulfilled. The method of 
preparation of dicyanodiamide from calcium nitride is discussed, and a 
method proposed for its preparation without the addition of any further 
alkali. J. F.S. 


Chloro- and Bromo-oximinoacetic Acids. J. Houpen and 
H. Kaurrmann (Ber., 1913, 46, 4001—4010).—It was hoped from an 
examination of the behaviour of chloro- and bromo-oximinoacetic 
acids to decide whether the easy decomposition of oxalic acid bromide 
(and chloride) [bromo- and chloro-glyoxylic acids] occurs in the stages : 
COBr-CO,H —-> (CO),0+ HBr -> CO+CO,+ HBr (Staudinger and 
Anthes, A., 1913, i, 604) or 

COBr-CO,H --> HCOBr + CO, -> CO+ HBr + CO,, 
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The present results, however, fail to give a decisive answer to this 
question. 

Chloro-oximinoacetic acid (compare Houben and Kauffmann, A., 
1913, i, 1159) when neutralised with sodium hydroxide in aqueous 
solution gives a green precipitate with copper acetate, a deep red 
coloration with ferrous sulphate, a yellow precipitate with silver 
nitrate, and a yellow turbidity with lead acetate; ammonium salt, 
colourless precipitate from ether. The molecular weight of the acid in 
acetic acid solutior by cryoscopic measurement agrees with that of an 
acetyl derivative. When heated with acetyl chleride for half an hour, 
the acid is converted into chloroacetoximinoacetic acid, 

OAc’N:CCI-CO,H, 
stellar aggregates of needles, m. p. 73—74° (decomp.), which is con- 
verted by phosphorus pentachloride under light petroleum into chloro- 
acetoximinoacetyl chloride, OAc*N:CCl*COCI, a colourless oil, b. p. 
95°/13 mm. 

Ethyl bromo-oximinoacetate (compare Jovitschitsch, A., 1906, i, 
1161) is obtained conveniently by shaking a mixture of the nitrolic 
acid of ethyl acetate, NO,-C(:NOH)-CO,Et, with aqueous hydro- 
bromic acid and ether for two hours, when the nitro-group becomes 
replaced by bromine; the product, m. p. 93°, was hydrolysed by 
heating under reflux condenser with ether and hydrobromic acid, 
the resulting bromo-oximinoacetic acid, OH:N:CBr-CO,H, being found 
in the ethereal solution. Bromo-oximinoacetic acid is a very 
hygroscopic, crystalline substance, decomp. at 110°, which, unlike the 
chloro-oximinoacetic acid, is decomposed by water with great readiness, 
the products of decomposition being fulminic acid, hydrobromic acid, 
and carbon dioxide. If the acid is heated carefully in a vacuum 
(15 mm.), decomposition occurs and pale yellow crystals form in the 
ice-cooled receiver, but these could not be further examined, as they 
decompose rapidly with formation of gaseous products. These 


crystals may have been of the formula f >On ‘OH or CHBr:N-OH, 


which would be expected respectively if the decomposition had 
occurred analogously to either of the two suggested modes of 
decomposition of bromoglyoxylic acid. D. F. T. 


Organo-metallic Ester Compounds. II. Iodo-zinc-ester Com- 
pounds. Bruno Emmert and Wituetm Etier (Ber, 1913, 46, 
1508—1511. Compare A., 1911, i, 846).—Zine reacts with ethyl 
iodoacetate in the presence of iodine to form the compound 
1,Zn,(CH,°CO,°Et),, 

which, when rapidly heated, decomposes at 133—140°. In the presence 
of ethyl ether, reaction takes place more readily, and, after removal of 
the solvent, a syrupy mass remains, which evolves the remainder of 
the ether when placed in a vacuum for a protracted period. The 
crystalline compound described above is thereby obtained, which is 
only partly dissolved on protracted contact with ether. When 
cautiously decomposed by water, it yields ethyl acetoacetate, which is 
recognised by its odour and by the ferric chloride reaction, whilst with 


i 154 ABSTRACTS OF CHEMICAL PAPERS. 


dilute sulphuric acid it gives ethyl acetoacetate and ethyl iodoacetate. 
On distillation it yields a few drops of an iodine-free organometallic 
liquid, which commences to boil at about 180°, thereby becoming black 
and exploding. With anhydrous ethyl alcohol it yields the crystalline 
additive product, I,Zn,(CH,*CO,Et),,2EtOH, needles. 

Compounds of zine with ethyl B-iodopropionate and ethyl o-iodo- 
benzoate were also obtained by heating the requisite components ; on 
account of their extreme sensitiveness to moisture, they were not 
further investigated. H. W. 


Hydration and Certain Other Transformations of 1:1 :2- 
Trimethyleyclopropane. N. Kisuner and G. Cuontn (J. Russ. Phys. 
Chem. Soc., 1913, 45, 1770—1779).—Attempts to nitrate 1:1 : 2-tri- 
methyleyclopropane by means of nitric acid (D 1°075), as suggested by 
Konovalov, gave unsatisfactory results, the hydrocarbon being either 
unattacked or, at higher temperatures, converted into oxidation 
products. The action of nitric acid in presence of glacial acetic acid 
causes rupture of the trimethylene ring and formation of products of 
hydration of the trimethyleyclopropane. These products consist 
principally of dimethylisopropylcarbinol, but the other possible alcohol, 
methyltert.-butylearbinol, could not be detected. 

The action of hydrobromic acid on 1 : 1 : 2-trimethyleyc/opropane has 
already been referred to briefly (compare Kishner, A., 1912, i, 245), 
but has now been more thoroughly investigated. The bromo-pro- 
ducts obtained, on distillation with aniline to convert them into the 
corresponding unsaturated hydrocarbons, yield By-dimethyl-A*-butene 
and By-dimethyl-A*-butene ; the parent bromo-compound of the former 
of these is B-bromo-By-dimethylbutane, whilst the latter may be 
derived also from -bromo-@y-dimethylbutane or from a-bromo- 
By-dimethylbutane. 

The action of fuming hydrochloric acid on 1 : 1 : 2-trimethyleyclo- 
propane in a sealed tube at 100° gives a theoretical yield of B-chloro- 
By-dimethylbutane, CMe,Cl-CHMe,(?), b. p. 112—112°5°/759 mm., 
D> 0°8724, ny 1°4178. =. &. &. 


Stability of Cyclic Hydrocarbons in Connexion with their 
Configuration. The Transformation of cycloHexene into 
Benzene and cycloHexane. J. Borseken and K. H. A. SILtevis 
(Proc. K. Akad. Wetensch. Amsterdam, 1913, 16, 499—506).—When 
cyclohexene vapour, mixed with carbon dioxide, is passed in a slow 
current over finely-divided nickel, heated at 180°, it is converted into 
benzene and cyclohexane in accordance with the equation 

3C,H)) = C,H, + 20,H,.. 

The quantity of benzene actually obtained amounted to about 40%, the 
remainder consisting of cyclohexane and from 2—4% of unchanged 
cyclohexene. Since carbon monoxide was also found to have been 
produced, it is probable that the excess of benzene is due to a part of 
the hydrogen, which is formed as an intermediate product in accordance 
with C,H,, = C,H, +2H,, being used upin the reduction of the admixed 
carbon dioxide. 

The experiments show that cyclohexene at 180° is metastable with 


ORGANIC CHEMISTRY. i. 155 


respect to a mixture of benzene and cyclohexane, and also with 
regard to a mixture of benzene and hydrogen. 
Observations of other workers relative to the stability of the cyclic 
hydrocarbons are referred to in connexion with these experiments. 
H. M. D. 


Thermal and Cryoscopic Investigation of Mixtures of 
Benzene and Ethyl Alcohol. F. Vrata (Bull. Soc. chim., 1914, 
[iv], 15, 5—11).—The freezing point curve of mixtures of alcohol and 
benzene has a eutectic point at a molecular concentration of 97:°5% of 
alcohol; no compound is formed. The freezing point of alcohol is 
found to be — 113°9°. 

The specific heat of a mixture of benzene and alcohol is greater than 
corresponds with the law of mixtures. From the results of the 
specific heat measurements the author has calculated the heat of 
dilution of various solutions and then applied Baud’s e;uation (A., 1913, 
ii, 233) in order to determine the molecular weight of alcohol in 
benzene solution. It was found that in dilute solutions the alcohol 
consists of simple molecules, but association takes place with increasing 
concentration, until in concentrated solutions (50% and over) the 
association into double molecules is complete. The association does 
not vary with the concentration in the latter solutions, and 
consequently the conclusion is drawn that pure alcohol consists of 
double molecules, at all events between the temperatures 231° and 
275°5° abs. ©. &. ®. 


The Supposed Benzene-potassium of H. Abeljanz. W. 
Scutenk and Heinrich Meyer (Ber., 1913, 46, 4060—4061).— 
Abeljanz (A., 1876, i, 703) described a bluish-black, crystalline mass 
which he obtained by heating benzene with potassium at 240—250° 
and assumed to be a mixture of the compounds C,H,K and C,H,K,. 
The authors find that the substance is merely potassium coated with a 
film of carbon. A considerable quantity of diphenyl was present in 
the solvent. The evolution of hydrogen under the influence of 
moisture and the formation of diphenyl and diphenylbenzene, which 
Abeljanz observed, are thus accounted for. J. C. W. 


Vacuum Coal-tar. Amé Picrer and Maurice Bouvier (Compt. 
rend., 1913, 157, 1436—1439. Compare A., 1913, i, 1315).—A 
study of the tar obtained by distilling coal under reduced pressure 
(15—18 mm.) at 450°. The tar contains neither phenols nor aromatic 
hydrocarbons, but yields both on decomposition ata red heat. The tar, 
after washing with dilute sodium hydroxide and dilute sulphuric acid, 
was fractionated under reduced pressure. The fractions were found to 
contain alcohols and unsaturated hydrocarbons, which were not obtain- 
able in sufficient quantity for identification. These fractions freed 
from the alcohols by treatment with sodium, and from the unsaturated 
hydrocarbons by treatment with sulphuric acid, were then further 
fractionated and two of the principal fractions studied. 

Fraction I, b. p. 172—174°, D® 0°7765, n@ 1°4196, had by analysis 
and molecular weight determination, the composition C,,)H,». 
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Fraction II, b. p. 189—191°, D® 0°7838, n> 14234, had the com- 
position C,, Hp. 

These two fractions had all the properties of naphthenes, and were 
identical in physical properties with two hydrocarbons isolated by 
Mabery from Canadian petroleum (compare J. Amer. Chem. Soc., 1911, 
33, 251). A chemical study of the hydrocarbon C,,H,, shows it to be 
1:2:4:5-tetramethyleyclohexane, and from it the authors have 
prepared a dibromo-derivative, m. p. 202°, and a dinitro-derivative, 
m. p. 205°. 

They suggest that the other hydrocarbon, C,,H,,, is the analogue 
of the first, being pentamethyleyclohexane. W. G. 


A Method of Synthesis of Benzyl Chloride and its Homo- 
logues. Marcet Sommeret (Compt. rend., 1913, 157, 1443—1445). 
—Methyl chloromethyl ether reacts readily with benzene and its 
homologues in carbon disulphide or carbon tetrachloride in the 
presence of stannic chloride to give benzyl chloride and its homologues. 
The chloro-ether and the hydrocarbon in solution are cooled to — 10°, 
and the stannic chloride run in drop by drop. By this method the 
author has prepared benzyl chloride, p-tolyl chloride, and the three 
dimethylbenzy] chlorides. 

3:4-Dimethylbenzyl chloride is a liquid, b. p. 116—117°/24 mm., 
which on heating with potassium acetate in acetic acid yields 3: 4- 
dimethylbenzyl acetate, C,H,Me,*OAc, b. p. 146—148°/28 mm., 
furnishing on hydrolysis 3 : 4-dimethylbenzyl alcohol, m. p. 62°5—63°5°. 

2: 4-Dimethylbenzyl chloride, b. p. 110°, gives the acetate, b. p. 
157°/50 mm., and the alcohol, b. p. 151—152°/44 mm., yielding a phenyl- 
urethane, m. p. 783—79°. These two alcohols on oxidation give the 
corresponding dimethylbenzoic acids. 

2:5-Dimethylbenzyl chloride, b. p. 120—121°/28 mm., yields an 
acetate, b. p. 138—141°/28 mm., and an alcohol, b. p. 142—143°/ 
37 mm., which gives a phenylurethane, m. p. 86°. 

All these chlorides are readily converted into the corresponding 
aldehydes by warming in aqueous alcoholic solution with hexa- 
methylenetetramine (compare A., 1913, i, 1395). W. G. 


Friedel and Craft’s Reaction. XIII. Action of Chlorides 
of Ethylene on Benzene. J. Birsexen and M. C. Baster 
(Rec. trav. chim., 1913, 32, 184—209. Compare A., 1911, i, 522, 
and earlier abstracts)—It has been previously shown that the 
Friedel and Crafts’ reaction takes place when three molecules are 
present, the first of which is unsaturated, the second of which can 
be activated to such an extent that it is decomposed during the 
reaction into two parts, which then unite with the first molecule, and 
the third of which is a catalyst which can activate the two molecules 
(compare Bieseken and Prins, A., 1911, i, 173). In such con- 
densations in the presence of benzene, it has been assumed that the 
molecule of the latter is always supersaturated, but from observations 
of Sieger ( Diss.) the authors are led to the conclusion that this is not 
invariably the case. In the present paper, they describe a series of 
condensations of benzene with various chloro-derivatives of ethylene, in 
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which, in the first stage, the molecule of benzene is disrupted and 
forms a compound with the unsaturated molecule; this latter 
molecule becomes in its turn disrupted and combines with a second 
or third molecule of benzene which now behaves as if it were 
unsaturated. 

Vinyl chloride, b. p. —18°, is obtained by the decomposition of 
ethylene dichloride at 600°. A small quantity of carbon is 
simultaneously formed, and, in addition to hydrogen chloride, the 
gaseous product contains carbon dioxide, carbon monoxide, oxygen, 
and unsaturated hydrocarbons in small quantity. For purposes of 
experiment, the vinyl chloride was not condensed, but, after being 
freed from hydrogen chloride and dried, was passed directly into the 
reaction mixture. The latter is prepared by warming a mixture of 
mercuric chloride and aluminium powder with benzene. A vigorous 
reaction occurs with the formation of a complex product containing 
mercurous chloride, aluminium chloride, and benzene, which remains 
for some time at 0° in supersaturated solution, In _ these 
circumstances, vinyl chloride is readily and completely absorbed 
with the formation of aa-diphenylethane and small amounts of 
9: 10-dimethyldihydroanthracene, m. p. 178—179°. Benzophenone is 
obtained by oxidation of the former, the absence of benzoic acid 
showing that the original product does not contain dibenzyl. 

A possible explanation of the course of the reaction consists in the 
assumption of an initial formation of styrene and subsequent 
combination of the latter with benzene. To test this point, 
styrene (obtained by the rapid distillation of cinnamic acid with 
the help of a long fractionating column) has been condensed with 
benzene at 0° in the presence of aluminium-mercury couple. The 
product appears to be a polymeride of styrene, having a mean molecular 
weight of 250 in benzene solution ; it does not contain aa-dipheny]l- 
ethane. When agitated with aluminium chloride in carbon disulphide 
solution (without benzene), styrene yields a substance of indefinite b. p. 
and mean molecular weight, 172, in benzene solution. 

The possibility of the intermediate formation of ethylidene chloride 
has also been examined. Under conditions similar to those used in 
experiments with vinyl chloride, ethylidene chloride gives aa-diphenyl- 
ethane, but the yields are considerably lower than in the original 
experiments, and, further, augmentation of the concentration of 
hydrogen chloride diminishes the quantity. 

Finally, the interpretation is adopted that the first stage of the 
reaction consists in a disruption of the benzene molecule and 
combination with vinyl chloride to form a-chlorophenylethane, 
Ph:CHCI-CH,, which, in its turn, is disrupted and combines with a 
further molecule of benzene to yield aa-diphenylethane (compare 
Schramm, A., 1893, i, 563). The formation of 9 : 10-dimethyidihydro- 
anthracene is explained by the assumption of the condensation of two 
molecules of a-chlorophenylethane. 

aa-Diphenylethane, when prepared by Friedel and Craft's reaction 
and freshly distilled, shows a marked fluorescence. This appears to be 
due to an impurity formed during the condensation. The fluorescence 
gradually disappears when the substance is preserved, but re-appears on 
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repeated distillation, especially in an oxidising atmosphere. It can be 
removed by boiling under ordinary pressure or by treatment with 
sodium in alcoholic solution. 

The condensation of the two symmetrical acetylene dichlorides 
(compare Chavanne, A., 1912, i, 330) with benzene in the presence of 
aluminium-mercury couple at 20° has also been investigated. The 
products obtained in each case are identical, consisting of dibenzy]l, 
triphenylethane, and tetraphenylethane. At 0°, reaction is extremely 
slow. At 80°, reaction is more complete than at 20°, but also more 
complicated, a larger quantity of residue being formed, whilst, also, the 
amounts of dibenzyl and tetraphenylethane (which are certainly the 
products of an abnormal reaction) are increased relatively to the 
amount of triphenylethane. 

Trichloroethylene, CCl,;CHCl, scarcely reacts with benzene in the 
presence of the aluminium-mercury couple at the ordinary temperature. 
At higher temperatures, the main products are aa-diphenylethane and 
tetraphenylethane, and the course of the reaction is represented 
by the equations: CHCI:CCl, + C,H, = C,H,-CHCI-CHCl], and 
C,H,-CHC!-CHCl, + 30,H, =CH(C,H,)."CH(C,H;),. + 3HCI. 

It has been previously shown that tetrachloroethylene does not 
react to a perceptible extent with benzene in the presence of powdered 
aluminium chloride at 80° (A., 1912, i, 65). The authors now show 
that very little action occurs between the pure substances at 80° in the 
presence of aluminium-mercury couple. The reaction observed with 
commercial tetrachloroethylene is attributed to impurities. The 
authors are led to the conclusions that the intensity of the action 
diminishes with an increase in the number of atoms of chlorine, and 
that reaction commences by an addition of benzene at the double bond. 
The chlorine atoms do not become active, even in tetrachloroethylene, 
but are activated in the additive products. With increase in the 
number of chlorine atoms, the second stage of the reaction becomes 
more complicated. H. W. 


Quantitative Investigations on the Nitration of the 
Chlorotoluenes. J. P. Wusaut (Rec. trav. chim., 1913, 32, 
244—320).—The author has prepared the four nitro-o-chlorotoluenes in 
a state of purity and has studied the six curves of solidification of binary 
mixtures prepared from them. He has thus been enabled to investigate 
the products of nitration of o-chlorotoluene at 0°, and has shown by 
chemical means that all four possible isomerides are formed, whilst 
from thermal analyses, the relative proportions of the isomerides are 
deduced. A similar series of experiments has been effected with 
m-chlorotoluene. The results are in accord with the theoretical 
predictions of Holleman. 

o-Chlorotoluene has b. p. 159°5°/759°5 mm. (corr.), n®* 1:4977. 

2-Chloro-4-nitrotoluene is prepared by the nitration of o-toluidine 
dissolved in concentrated sulphuric acid and successive treatment of 
the nitrotoluidine with nitrous acid and cuprous chloride. It has 
n®4 1:5470, m. p. 62°3°, instead of 65° and 68° recorded in the 
literature. Reduction with iron powder in the presence of a small 
quantity of sulphuric acid converts it into o-chloro-p-toluidine, 
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m. p. 23°1°. The acetyl derivative, m. p. 105°, and the benzoyl derivative, 
needles, m. p. 122°, have been prepared. 

2-Chloro-6-nitrotoluene, n®* 15377, m. p. 35°3° (Green and Lawson, 
T., 1891, 59, 1017, give 37°) is prepared by reductions of 2 : 6-dinitro- 
toluene by hydrogen sulphide in ammoniacal solution and replacement 
of the amino-group by chlorine in the usual manner.  6-Chloro-o- 
toluidine has m. p. 2°8°, and rapidly darkens on exposure to air. The 
acetyl and benzoyl! derivatives have m. p. 156° and 170° respectively. 

For the preparation of 2-chloro-5-nitrotoluene, finely powdered acet- 
o-toluide is added to a mixture of nitric acids (D 1°52 and 1°40 
respectively) at 30°. The temperature must not rise above 35—37°. After 
remaining for twenty-four hours at the ordinary temperature, the product 
is poured on toice. The mixture of acetyl compounds is hydrolysed 
with boiling hydrochloric acid, and 3-nitro-o-toluidine removed by 
passing steam through the mixture, accompanied by a smaller quantity 
of 5-nitro-o-toluidine. Crystallisation from alcohol enables the two 
isomerides to be obtained in the pure state, m. p. 95° and 130° 
respectively, The yields are unsatisfactory, but no improvement could 
be effected by nitrating in sulphuric acid or acetic acid solution. 
2-Chloro-5-nitrotoluene has m. p. 42°99, n®* 1:5511. 6-Chloro-m- 
toluidine has m. p. 83° (acetyl derivative, m. p. 92° ; benzoyl derivative, 
needles, m. p. 119°5°). 

2-Chloro-3-nitrotoluene, prepared from 3-nitro-o-toluidine described 
above, has m. p. 22°1°, n®* 15327; the corresponding amino-com- 
pound (compare Wynne and Greeves, T., 1895, 67, 1548) solidifies at 
6°6° (acetyl derivative, m. p. 133°; benzoyl derivative, needles, m. p. 125°). 

o-Nitrotoluene is nitrated by gradually adding to it four times its 
weight of nitric acid (D 1°52) at -1 to +1° After treatment with 
ice and extraction with benzene the product is distilled under 
diminished pressure. Measurement of the index of refraction of the 
various fractions proves the absence of unchanged o-chlorotoluene or 
dinitro-derivatives. Attempts to separate the isomerides by distilla- 
tion under diminished pressure or by crystallisation at low temperatures 
were unsuccessful. Better results were obtained by reduction and 
acetylation of the mixture. Crystallisation from benzene then yields 
aceto-6-chloro-o-toluidide, whilst on concentrating the mother liquors, 
aceto-2-chloro-m-toluidide is obtained. 6-Chloro-m-toluidine is isolated 
during the distillation of the primary reduction product with steam. 
Neither 2-chloro-4-nitrotoluene nor any of its derivatives could be 
isolated, but the presence of the former is deduced from the fact that 
by precipitation of the acetylamino-derivatives (remaining after crystal- 
lisation of the greater bulk of the products) from benzene solution by 
addition of light petroleum, fractions are obtained which show a rise in 
m. p. on admixture with aceto-2-chloro-p-toluidide. 

The solidification curves of the six binary mixtures of the o-chloro- 
nitrotoluenes have been determined. ‘The curve has the ordinary form 
in the cases of the following pairs of isomerides (in which the methyl 
group and chlorine atom are in the positions 1 and 2 respectively), and 
the eutectic point is appended in brackets: 1:2:5 and 1:2:6 (7°2°); 
22:5 and 1:2:3(41°); 1:2:6 and 1:2:4 (172°); 1:2:4 and 


1 
1: 2:3 (8°2°); in the case of the isomerides, 1:2:5 and 1:2:4, the 
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curve rises to a maximum indicating the existence of a compound 
formed by a molecule of each component, whilst with isomerides, 
1:2:6 and 1:2:3, a maximum is also found corresponding wita the 
formation of a compound from two molecules of the latter and one of 
the former. 

The application of Valeton’s method (Acad. Sci. Amsterdam, 
1910, 754) to synthetic mixtures of the four o-chloronitrotoluenes 
has shown that the proportions of the isomerides, 1 :2:4-, 1: 2:5-, and 
1:2:6-, can be determined with sufficient accuracy ; estimation of the 
1: 2:3-isomeride is not directly possible, since the formation of the 
compound, 1:2:3- and 1:2:6-, causes too great deviations. The 
mixture of isomerides, obtained by the action of nitric acid (D 1°52) on 
o-chlorotoluene at 0° during one and a-quarter hours, is thus shown to 
contain 43°4% of 1:2: 5-, 17°0% of 1:2:4-, 20°7% of 1:2:6-, and (by 
difference) 18°8% of the 1 : 2 : 3-isomeride. 

3-Chloro-6-nitrotoluene is obtained by the following method, which 
differs in several respects from that described by Cohen and Hodsman 
(T., 1907, 91, 974) ; aceto-m-toluidide is dissolved in cold concentrated 
sulphuric acid, and nitrated at —5°to — 3° with a mixture of nitric acid 
(D 1°52) and concentrated sulphuric acid. After elimination of the 
acetyl group, 6-nitro-m-toluidine, m. p. 135° (instead of 138° recorded 
in the literature), is obtained, which is converted into 3-chloro-6-nitro- 
toluene in the usual manner. ‘The latter has n®°® 1°5495, and appears 
to exist in a stable modification, m. p. 24°9°, and a metastable form, 
m. p. 24°2°. 

3-Chloro-2-nitrotoluene is obtained by the method recommended by 
Brand and Ziller (A., 1907, i, 755). It has n®° 1:5204, temperature 
of solidification, 23°4°. Certain observations lead the author to the 
conclusion that it may also exist in a metastable state. 

For the preparation of 3-chloro-4-nitrotoluene, n®° 1:5428, m. p. 
24°2°, acet-o-toluide has been converted into 5-chloro-4-nitro-o-toluidine, 
m. p. 124°, according to the method of Claus and Stapelberg (A., 1893, 
i, 580), who give 128° as m. p. Removal of the amino-group of this 
compound by the usual methods leads to the desired product, the 
structure of which is confirmed by transforming it into aceto-3-chloro- 
m-toluidide. 

3-Chloro-5-nitrotoluene has n®*® 1:5404, m. p. 58°4°, whereas Honig 
(A., 1887, 1034) gives 55°. 

m-Chlorotoluene has been nitrated “under the same conditions as the 
o-isomeride. Measurement of the index of refraction of the various 
fractions proves the absence of unchanged m-chlorotoluene or of its di- 
nitro-derivatives. The author has not attempted to isolate directly 
the various isomerides ; but, since on theoretical grounds the formation 
of 3-chloro-5-nitrotoluene is considered improbable, he has applied 
Valeton’s method to the determination of the proportions in which the 
three other isomerides are formed when m-chlorotoluene is nitrated at 
0°; he thus finds 58-9% 3-chloro-6-nitrotoluene, 32°3% 3-chloro-4-nitro- 
toluene, and 8°8% 3-chloro-2-nitrotoluene. Investigation of the curves 
of solidification of binary mixtures of these three substances yields 
normal results in the cases of 3-chloro-4-nitrotaluene and 3-chloro- 
2-nitrotoluene (eutectic temperature about - 4:5°) and of 3-chloro- 
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6-nitrotoluene and 3-chloro-2-nitrotoluene (eutectic temperature about 
— 5°); in the case of 3-chloro-6-nitrotoluene and 3-chloro-4-nitrotoluene 
a compound appears to be formed from one molecule of each constituent, 
which, however, is mainly decomposed in the liquid state. 

By somewhat modifying the theories of Holleman and Huisinga, a 
mathematical expression has been devised according to which the 
relative quantities of isomerides obtained by nitrating the chloro- 
toluenes can be sufficiently accurately calculated. H. W. 


Tri-arylmethyls. XI. Tetra-arylquinodimethanes [Tetra- 
aryldimethylenecyclohexadienes]. W. ScHtenK and Max Brauns 
(Ber., 1913, 46, 4061—4066).—It was previously found that 
the introduction of diphenyl or naphthyl groups in the hexa- 
phenylethane molecule considerably enhanced the dissociation into 
free tri-arylmethyl radicles. The conclusion was therefore drawn 
that the above groups make larger demands on the affinity of the 
carbon atom than does the phenyl group. It was expected that the 
introduction of these groups into Thiele’s tetraphenylquinodimethane 
[1 : 4-bisdiphenylmethylene-A*'*-cyclohexadiene] (I) (A., 1904, i, 491) 
would similarly loosen the fourth valency of the methane-carbon atom 
and that compounds of the type (II) would be obtained. 


nO: Cx, Rwy hn’ Cn an aR 
Ph,O:C<9:4>C:CPh, Re C<E-q 0 CSR 
(I.) (II.) 
The diphenylbidiphenylyl- and __bidiphenylyldi-a-naphthylquinodi- 


methanes ([If and [V), however, proved to be indifferent towards 
additive agents, like Thiele’s hydrocarbon. 
CHa: 7 Nig Cos CoHa:7 
OHO, Pen Orso __ 
(IIL. ) (IV.) 

The above conclusion was, however, justified, since it was found that 
the tetra-aryl-p-xylylene haloids which contained diphenyl or naphthyl 
groups, dissociated into the quinonoid hydrocarbons and the free 
halogen, even more readily than did the tetraphenyl compound. 

Terephthaloyl chloride was condensed with diphenyl by means of 
aluminium chloride to form p-phenylene bidiphenylyl diketone, 

C,H,[CO-C,H,Ph],. 
The not quite pure compound formed colourless leaflets, m. p. 
280—285°. It was converted into diphenylbidiphenylylxylylene glycol, 
C,H,[CPh(OH)-C,H,Ph],, which formed a microcrystalline powder, 
m. p. 105°, by the action of magnesium phenyl bromide, and into di-a- 
naphthylbidiphenylylaylylene glycol, C,.H,.0,, by the action of magnesium 
a-naphthyl bromide. Both compounds gave deep blue solutions in 
sulphuric acid. Hydrogen chloride converted them into the correspond- 
ing xylylene dichlorides, C,,H,,Cl, and C,,H,,Cl,. The former gave 
white crystals, m. p. 254° (decomp.), and the latter crystallised with 
2C,H,, and they both gave coloured solutions on boiling in benzene 
or xylene, owing to dissociation into the quinodimethanes. These 
compounds were prepared by boiling benzene solutions with copper 
powder in carbon dioxide atmospheres. Diphenylbidiphenylylquino- 
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dimethane [1 : 4-bisphenyldiphenylylmethylene-A?'*-cyclohexadiene}] (III) 
forms bright red, slender needles, decomp. about 200°, and dé-a- 
naphthylbidiphenylylquinodimethane [1:4 - bis-a-naphthyldiphenylyl- 
methylene-A*‘°-cyclohexadiene| (IV) forms orange needles, m. p. above 
290°. Their solutions are strongly fluorescent, but soon become 
colourless in the light. They do not absorb iodine, and are scarcely 
affected in the air. J.C. W. 


Combinations of Aniline with Hydrochloric Acid. J. C. 
Tuonus (Proc. K. Akad. Wetensch. Amsterdam, 1913, 16, 553—555).— 
The equilibrium conditions characteristic of the system anilize—hydro- 
chloric acid—water have been investigated. The following compounds 
occur as solid phases at 0°: 6NH,Ph,HCl; 5NH,Pb,3HCI,H,O ; 
NH,Ph,HCl; 1ONH,Ph,11HCl. Of the above four compounds, the 
first and second cease to exist at 25°, whilst experiments at 35° show 
that solid phases occur of the composition: 4NH,Ph,5HC! ; 

10NH,Ph,1i HCl ; 
NH,Ph,HCl; 2NH,Ph,HCl ; 3NH,Ph,HCl. 

A diagram is given showing the relationship between the various 

solid phases and solution at 0°. H. M. D. 


Preparation of N-Monoalkyl Derivatives of Homopiper- 
onylamine. Herman Decker (D.R.-P. 267700). — N-Monoalkyl 
derivatives of homopiperonylamine are prepared by treating 
alkylidene derivatives of homopiperonylamine with alky!ating agents 


in absence of water and decomposing the resulting quaternary 
ammonium compounds, Benzylidenehomopiperonylamine when 
treated with methyl iodide furnishes ultimately N-methylhomopiper- 
onylamine, b p. 156—158°/24 mm. (corr.). This forms a hydrochloride, 
m. p. 178—180°, a nitrate, m. p. 166—167° (corr.), a carbonate, m. p. 
72—75°, and a hydriodide, m. p. 135—136° (corr.). N-Hthylhomopiper- 
onylamine, similarly prepared by means of ethyl iodide, has m. p. 
126—128°. J.C. C. 


Preparation of 1:6-Dibromo-2-naphthylamine. Harrwic 
Franzen and Apoir Erpis (J. pr. Chem., 1913, [ii], 88, 755—764). 
—The preparation of 1 : 6-dibromo-2-naphthylamine, (compare Claus 
and Jick, A., 1898, i, 324; also Claus and Philipson, A., 1891, 461) 
is best accomplished by the bromination of benzylidene-8-naphthyl- 
amine in the manner indicated below ; the isolation of the inter- 
mediate products is, however, unnecessary. Benzylidene-B-naphthyl- 
amine combines with bromine in chloroform solution to form a 
dibromide, C,)H,-NBr-CHPhBr, which separates as a light yellow, 
crystalline powder and is converted by boiling in alcoholic solution 
into 1-bromo-2-naphthylamine. This crystallises in colourless needles, 
m. p. 63—64°, and condenses with benzaldehyde in alcoholic solution, 
yielding a benzylidene derivative (slender, yellow needles, m. p. 94°), 
which unites with bromine in chloroform solution to form a dibromide, 
C,,H,Br-NBr-CHPhBr, m. p. 220°, with previous sintering and 
darkening at 210°. When boiled in alcoholic solution, the dibromide 
yields 1 : 6-dibromo-2-naphthylamine. 
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Bromination of aceto-8-naphthylamide in glacial acetic acid gives 
rise to aceto - 1 - bromo-B-naphthylamide hydrobromide, C,.H,,ONBr,, a 
colourless, crystalline powder, m. p. 180—190° (compare Cosiner, A.,1881, 
605). On treatment with ammonia or when crystallised from alcohol, 
the hydrobromide is converted into the free amide, which is hydrolysed 
by alcoholic hydrogen chloride to 1-bromo-2-naphthylamine, identical 
with that obtained by the method described above, but different from 
the compound, m. p. 75—79°, described under the same name by 
Morawski and Gliiser (A., 1888, 1096). F. B. 


Acetylation of Organic Compounds. E. KNorvenaGet (Annalen, 
1913, 402, 111—148).—It has long been known that the presence of 
sodium acetate, sulphuric acid, or zinc chloride greatly facilitates the 
acetylation of organic compounds by acetic anhydride, but the manner 
in which the catalyst operates is still obscure. It does not act in 
virtue of its dehydrating power, because not only is a very small 
amount of the catalyst employed, but also other substances, such as 
strong acids or metallic salts of strong acids, which are devoid of 
desiccating properties, can also function as catalysts. Different 
catalysts produce different results, and at present generalisations 
cannot be stated, but this much is certain, that the action of a catalyst 
is not dependent simply on the concentration of the hydrogen ions or 
on its dehydrating power. 

Acetylation by means of acetic anhydride is not limited to organic 
compounds containing hydroxyl groups; with a suitable catalyst, 
oxides, especially aldehydes, likewise certain unsaturated and ethereal 
compounds such as ethers, unsaturated ketones, open and cyclic anhy- 
drides of polyhydric alcohols, amongst them polysaccharides, dextrin, 
starch, and cellulose, can unite with acetic anhydride in consequence of 
a more or less easy rupture of the linking between carbon and carbon 
cr carbon and oxygen. When the acetate formation is accompanied 
by a degradation of the organic molecule, the phenomenon (which is 
quite analogous to ordinary hydrolysis) is termed acetolysis. 

The acetylation of hydroxylic compounds, the acetate formation in 
the case of the compounds mentioned above, and the occurrence or non- 
occurrence of acetolysis are dependent, apart from the temperature 
and the quantity of the catalyst, so largely on the nature of the 
catalyst that it is possible, under selected experimental conditions, 
sim iltaneously to acetylate hydroxyl groups, to promote acetate forma- 
tion at a carbon-oxygen linking, and, with suitable substances, to 
degrade the molecule or sometimes to leave it undegraded. 

The preceding processes are being applied to elucidate the constitu- 
tions of the polysaccharides, dextrins, starch, and cellulose ; the present 
paper, however, deals with their application to simpler classes of 
compounds. 

The catalysts employed are ferric chloride, zine chloride, hydrated 
stannous chloride, phosphorus trichloride, sulphuric acid, sulphoacetic 
acid, hydrated ferrous sulphate, hydrated copper sulphate, hydrated 
zinc sulphate, ammonium sulphate, and methylamine sulphate. The 
last two, although active in the acetylation of hydroxyl groups, are 
without effect in the conversion of aldehydes into diacetates. This 


m 2 


i. 164 ABSTRACTS OF CHEMICAL PAPERS. 


conversion is readily effected by all of the other catalysts, the modus 
operandi being to mix the aldehyde (1 mol.), acetic anhydride (1°1 mol.), 
and catalyst (1—5%) at the ordinary temperature, external cooling 
being employed to keep the temperature below 70°. Benzaldehyde 
gives an almost quantitative yield of benzylidene diacetate in the 
presence of copper sulphate or zinc chloride, and also with sulphuric 
acid or ferric chloride when the reaction is commenced in a freezing 
mixture. Similar experiments have been performed with furfural- 
dehyde (at 0—10°), cinnamaldehyde (ferric chloride acts too vigorously, 
but by dilution with glacial acetic acid a quantitative yield of cin- 
namylidene diacetate is obtained), vanillin (stannous chloride produces 
a nearly quantitative yield of the triacetate), anisaldehyde (successful 
results obtained only with stannous chloride, phosphorus trichloride, and 
copper sulphate ; anisylidene diacetate has m.p. 67°), piperonal (quantita- 
tive or nearly quantitative yields with ferric chloride, stannous chloride, 
sulphoacetic acid, ferrous sulphate, and copper sulphate ; piperony/i- 
dene diacetate has m. p. 80°), and protocatechualdehyde (the tetra-acetate 
has m. p. 131°; no success is obtained with copper sulphate). Salicylal- 
dehyde yields the triacetate, m. p. 103°, or disalicylaldehyde, m. p. 129°, 
or a mixture of both; the triacetate is the maifi product in the 
presence of ferric chloride, zinc chloride, or sulphuric acid, whilst 
disalicylaldehyde is entirely or mainly produced when the catalyst is 
phorphorus trichloride, copper sulphate, or zinc sulphate ; the remain- 
ing catalysts produce an approximately equal molecular mixture of 
both substances. In all cases disalicylaldehyde is the primary reaction 
product, and is subsequently converted into the triacetate in the 
presence of a suitable catalyst. The converse change of the triacetate 
into disalicylaldehyde cannot be accomplished. Salicylaldehyde and 
acetic anhydride yield the triacetate in the presence of 2% of sulpho- 
acetic acid, but disalicylaldehyde when about 50% of the catalyst is 
employed ; in the presence of acetylsulphuric acid, only the triacetate 
is formed, 

Paraformaldehyde and acetaldehyde are readily converted into the 
corresponding alkylidene diacetates by acetic anhydride and a little 
sulphuric acid or ferric chloride respectively. 

Ketones, unlike aldehydes, do not react additively with acetic 
anhydride to form diacetates, even in the presence of the preceding 
catalysts. p-Benzoquinone and acetic anhydride, however, react in the 
presence of a little ferric chloride to give an almost quantitative yield 
of Thiele’s hydroxyquiny] triacetate, m. p. 96°. 

[With June and Rimscury. |—Styryl methyl ketone and acetic an- 
hydride react in the presence of a little sublimed ferric chloride to form 
after three to four days 5-acetoxy-2-acetyl-3 : 4-diphenyl-1-methyl-A}-cyclo- 
eoAc——CHPh 

CH(OAc)-CHPh 
is obtained 5-hydroxy-2-acetyl-3 : 4-diphenyl-1-methyl-A'-cyclopentene, 
CopHy90,, m. p. 95° (oxime, m. p. 103° [decomp.]; phenylhydrazone, 
m. p. 94° [decomp.]; tribromo-derivative, C,,H,,O,Br,, m. p. 183° 
[decomp.|); the preceding acetate forms a ¢ribromo-derivative, 
C,.H,,0,Br,, m. p. 194° (decomp. ). 


pentene, CMe , m. p. 118°, by the hydrolysis of which 


na © ®4® & & 


Coa fr Ss ee ff 


ORGANIC CHEMISTRY. i. 165 


[With Rimscutn.]—Ethyl ether is almost unattacked by acetic 
anhydride at 100° in the presence of sulphuric acid, potassium 
hydrogen sulphate, pyridine hydrogen sulphate, or ammonium per- 
sulphate. In the presence of a little ferric chloride, however, acetolysis 
occurs to a slight extent, ethyl acetate being formed. Epichlorohydrin 
and acetic anhydride react at the ordinary temperature in the presence 
of ferric chloride (but not of copper sulphate or sulphuric acid) to give 
an almost quantitative yield of diacetin-a-chlorohydrin, 

OAc’CH,°CH(OAc)°CH,Cl, 
b. p. 116—118°/11 mm. Epichlorohydrin, glacial acetic acid, and a 
little ferric chloride react at the ordinary temperature to form 
a-acetin-y-chlorohydrin, OAc*CH,-CH(OH)-CH,Cl, b. p. 120—121°/ 
14 mm., in about 90% yield. 

[With Jaxos TRansteEr. |—Cineol and acetic anhydride react to form, 
according to the temperature and the catalyst employed, a terpineol 
acetate, b. p. 104—106°/10 mm., and terpin diacetate, b. p. 145°/ 
14 mm., in varying amounts ; the most effective catalysts for the 
rupture of the cineol ring are sulphuric acid and ferric chloride. The 
terpineol thus formed is apparently identical with the compound 
synthesised by Perkin (T., 1904, 85, 654), since it has b. p. 102—103°/ 
14 mm., Dj’ 0°9337, and nj} 1:4783, and forms a phenylurethane, 
m. p. 109°, and nitrosochloride, m. p. 117°. Cineole and glacial acetic 
acid yield dicinene by warming with a little concentrated sulphuric acid 
on the water-bath, 

The preceding experiments illustrate well the different results 
obtained by the action of acetic anhydride in the presence of various 
catalysts. The 6-ring in cineole is readily ruptured in the presence 
of many catalysts, the 3-ring in epichlorohydrin by only a ‘few 
catalysts at the ordinary temperature, whilst the acetolysis of ethyl 
ether is only slight even with the strongest catalyst at 100°. 

[With June and Rimscuin.]|—Ethyl furylidenemalonate and acetic 
anhydride 1n the presence of a little sublimed ferric chloride react, 
ultimately on the water-bath, to form a substance, C,,H,.O, or 
C,,H,,0,, m. p. 70°, from which an acid, C,,H,.O, or C,,H,,0,, 
m. p. 144°, is obtained by boiling with water or hydrochloric acid, 
and an acid, m. p. 192—195° (barium salt, C,,H,,0,Ba,4H,O), by 
boiling with an excess of aqueous barium hydroxide. The investi- 
gation of these substances is being continued. C. 8. 


Compounds of the Aminophenols with Zinc Chloride, 
Bromide and Iodide. <A. Kopritz (J. pr. Chem. 1913, [ii], 88, 
744—754).—The three isomeric aminophenols combine with zinc 
haloids in aqueous solution, yielding additive compounds of the 
formula, 2C,H,ON,ZnX,. On account of the tendency of the 
aminophenols to form basic zine compounds, the preparation of 
the additive compounds is best accomplished by dissolving the 
aminophenols in a hot concentrated solution of the zine haloid. The 
compounds are decomposed by water, but may be crystallised from 
strong solutions of the corresponding zinc haloid. 

The compounds of zine chloride with o- and p-aminophenols 
crystallise in reddish-violet needles, m. p. 184° and 247° 
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respectively ; the corresponding compounds of zinc bromide in light 
brown or reddish-brown needles, m. p. 170° and 234°. 

The compound of zine iodide with p-aminophenol forms dark brown 
needles, m. p. 208°. 

The compounds formed by m-aminophenol with zine chloride 
(lu-trous, white, silky needles, m. p. 235°), zinc bromide (m. p. 26°), 
and zinc iodide (white needles, m. p. 190°) are also described. 

All the above compounds melt with decomposition. F. B. 


Nitration of Acyl Derivatives of m-Aminophenol and 
m-Anisidine. Frtoftraic Reverpin and Kart Wipmer (Ber., 1913, 
46, 4066—4076).—The knowledge of mono- and dinitro-derivatives of 
these bases is extended by the preparation of some new compounds and 
by a re-examination of several of those already known. 

I. Acyl Derivatives of m-Aminophenol.—m-Acetylaminopheny] acetate 
(Ikuta, A., 1893, i, 265) was prepared by heating m-aminophenol with 
acetic anhydride and sodium acetate at 150—160°. It was 
accompanied by the unstable triacetyl derivative, C;5H,(OAc):NAc,, 
which is less soluble in water than the diacetyl compound, and has 
m. p. 75—T77°. Toluene-p-sulphonyl-m-aminophenol, 

OH:O,H,-NH-‘SO,°C,H,Me 
(Reverdin and de Luc), has m. p. 158°, and yields with acetic anhydride 
the acetory-derivative, C,,H,,0O,NS, in white needles, m. p. 166°. The 
di-toluene-p-sulphonyl-m-aminophenol, C,,H,,0,NS,, forms white 
needles, m. p. 110°. 

Il. Nitration of the Diacyl Compounds.— By the action of nitric acid 
on m-acetylaminopheny! acetate, Meldola obtained a mixture of 4- and 
6-nitro-3-acetylaminophenols (T., 1906, 89, 925). This could not be 
confirmed. 

The addition of the compound: to fuming nitric acid, below 4°, 
resulted in the formation of 6-nitrodiacetyl-m-aminophenol [6-nitro- 
3-acetylaminophenyl acetate], C,)H,,O;N,, as white needles, m. p. 113°, 
which were hydrolysed by warm sodium carbonate to 6-nitro-3-acety!- 
aminophenol (m. p. 200°; Meldola, 221°). The latter was completely 
hydrolysed by means of 5% hydrochloric acid to 6-nitro-3-aminophenol 
(Meldola), the constitution of which was confirmed by conversion into 
3-chloro-6-nitrophenol” and _ 6-nitroresorcinol. Other mononitro- 
derivatives could not be obtained. 

By dissolving the diacetyl compound in a mixture of fuming nitric 
acid and acetic anhydride, 4 : 6-dinitro-3-acetylaminophenyl acetate was 
obtained in almost colourless needles, m. p. 157°. It was hydrolysed 
by sodium carbonate to the W-acetyl derivative and finally by con- 
centrated sulphuric acid to 4 : 6-dinitro-m-aminophenol (both described 
by Meldola). Other acyl derivatives could, likewise, only be nitrated 
in the same positions. Thus m-benzoylaminophenyl benzoate (Ikuta, 
loc. cit.) yielded 4 : 6-dinitrobenzoyl-m-aminophenyl benzoate, 

C,H,(NO,),*CO*-NH-C,H,-OBz, 
as a white, crystalline powder, m. p. 70—72°. Similarly, the abvove 
toluenesulphonyl derivative formed 4 : 6-dinitrotoluene-p-sulphonyl-m- 
aminophenyl toluene-p-sulphonate, C.>H,,0,N,8,, in white needles, 
m. p. 120—123°. 
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III. Nitration of m-Acetanisidide.—By the addition of m-acet- 
anisidide to nitric acid (D 1°4), 4-nitro- and 6-nitro-derivatives were 
obtained. The former was extracted by light petroleum. Meldola 
(loc. cit.) obtained it by other means. It was diazotised and coupled 
with B-naphthol, giving a red azo-compound, C,,H,,0,N,, m. p. 202°. 
The insoluble 6-nitro-m-acetanisidide crystallised from water in golden- 
yellow needles, m. p. 165°, which were further nitrated to the 
4:6-dinitro-compound, of proved constitution (Meldola). It was 
hydrolysed to 6-nitro-m-anisidine, OMe’C,H,(NH,)*NO,, which 
formed dark yellow needles, m. p. 169°. By nitrating m-acetanisidide 
in glacial acetic acid solution, a 2-nitro-compound was also formed. It 
was the first to crystallise from a mixture with the 6-nitro-derivative, 
dissolved in hot water. 2-Nitro-m-acetanisidide is a brown powder, m. p. 
265°, and 2-nitro-m-anisidine forms lemon-yellow needles, m. p. 143°. 
The only known dinitro-derivative was the 4:6-member (Meldola). 
Using fuming nitric acid in acetic acid solution, 2: 4-dinitro-m- 
acetanisidide has also been obtained. It is less soluble in water than 
the 4: 6-isomeride, and forms pale yellow needles, m. p. 202°. It was 
hydrolysed to 2: 4-dinitro-m-anisidine (Blanksma, A., 1909, i, 150). 
Using acetic anhydride as the solvent, 2 : 6-dinitro-m-acetanisidide was 
also obtained. It crystallises from hot water as a middle fraction 
between the 2:4- and 4:6-isomerides. It forms white needles, 
m. p. 190°, and is converted by nitric acid into the 4: 6-compound. 
2 : 6-Dinitro-m-anisidine forms dark yellow needles, m. p. 146°. The 
constitution is assumed from the improbability of a substituent 


entering position 5, owing to the ortho-para orientating influence of 
the methoxy- and amino-groups. 

Other dinitro- and also trinitro-compounds could not be obtained by 
nitration. J. C. W. 


A New Synthesis of Higher Phenols. Riko Masia and 
IkuyA Nakamura (Ber., 1913, 46, 4089—4095).—The preparation of 
tetra-, penta-, and hexa-decylveratroles and some allied products is 
described. 

Myristyl chloride was condensed with veratrole by means of 
aluminium chloride, giving a 25% yield of veratryl tridecyl ketone 
(3 : 4-dimethoaybenzoyltridecane), C;H,(OMe),*CO-C,,H,,, which formed 
long, slender, bulky needles, m. p. 74—75°, and was oxidised by nitric 
acid (D 1°12) to 3 : 4-dimethoxybenzoic acid. The oxime formed thick 
needles, m. p. 54—55°, which were reduced by aluminium amalgam to 
a-veratryltetradecylamine, the hydrochloride of which formed prisms, 
m. p. 199°. The phosphate of the base was distilled under 0°8 mm., 
when tetradecenylveratrole (a-veratryl-A*-tetradecene), 

O,H,(OMe),*CH:CH:C,,H,,, 

was obtained in thin plates, m. p. 38—40°. This was reduced by 
platinum and hydrogen to tetradecylveratrole (a-veratryltetradecane), 
C,H,(OMe),"C,,H.9, which formed long, flat crystals, m. p. 49—50°, 
b. p. 185—190°/0°5 mm. Subsequently the same compound was ob- 
tained by the direct reduction of the above ketone by means of zinc 
amalgam (Clemmensen, A., 1913, i, 733). 

Pentadecyl chloride was also condensed with veratrole, yielding 
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veratryl tetradecyl ketone, C,,H,,0,, b. p. 220°/0°3 mm., m. p. 64—65°, 
which was reduced to pentadecylveratrole (a-verairylpentadecane), 
C,H,(OMe),°C,,H,;,, b. p. 185—195°/05—0°8 mm., m. p. 50—51°. 
Similarly, palmity! chloride yielded veratryl pentadecyl ketone, b. p. 
230°/0'5 mm., m. p. 79—80°, which was reduced to hexadecylveratrole 
(cetylveratrole), C,H,(OMe),°C,,H,,, b. p. 190—200°/0'5 mm., m. p. 
56—57°. 

For the preparation of pentadecoic acid, methyl myristate was re- 
duced by Bouveault’s method to tetradecyl alcohol, which was converted 
into tetradecyl iodide, b. p. 192—195°/17°5 mm., then into the nitrile, 
b. p. 181—185°/23 mm., D*?? 0°8187, and this was hydrolysed. The 
method is alternative to that devised by Le Sueur (T., 1905, 87, 
1898). J.C. W. 


Benzhydrol: Preparation of s-Tetraphenylethane. Pavui 
Sapatrer and M. Murat (Compt. rend., 1913, 15'7, 1496—1500).—A 
résumé, for the most part, of the chemistry of benzhydrol. Attempts 
to prepare this compound by the action of water on the Grignard 
compound CHPh,-OMgBr gave only 3% of the desired alcohol, a 
little benzophenone, a large amount of diphenylmethane, and 
s-tetraphenylethane, the two hydrocarbons being separable by their 
solubilities in alcohol. -Their formation is explained by the equations : 

3CH Ph,’OH = 2H,0 + COPb, + CHPh,°CHPh, 
2CHPh,-OH= H,0+COPh, +CH,Ph, 
and is comparable to the action of ethyl alcohol and benzhydrol 
(compare Schmidlin and Banus, A., 1913, i, 34). W. G. 


Biochemical Studies on Cholesterol. JoserH Samuet HErpurn 
(Chem. Zenir., 1913, ii, 2052—2053; from J. Franklin Inst., 1913, 
176, 405—452).—The brains of the sheep, after dehydration with 
alcohol, are extracted with three portions of ether at the ordinary 
temperature. Lipoids are removed from the concentrated ethereal 
solution by precipitation with acetone. The residue from the ether- 
acetone solution of each fraction is then saponified in two ways, either 
by hot alcoholic potassium hydroxide or by sodium ethoxide at the 
ordinary temperature. Al] six preparations of cholesterol so obtained 
melted between 148°4° and 149°1°. Two specimens of cholesterol 
obtained from gall stones had m. p. 147°4°, and mixtures of the 
different specimens had m. p. 147°7—148°. 

Determination of the iodine number according to the methods of 
Hiibl, Havas or Wys gives uniformly too high values for cholesterol, 
so that the usual iodine reagents cannot be employed for the 
volumetric determination of cholesterol in fat. 

The author has also examined the various gravimetric methods 
which have been recommended for the estimation of cholesterol. 
Ritter’s process (A., 1902, ii, 111), depending on the direct weighing 
of free cholesterol, gives unsatisfactory results. Concordant analyses 
could not be obtained, either by use of carbon dioxide or of hydro- 
chloric acid, to neutralise the excess of sodium ethoxide employed for 
saponification ; the yields obtained by use of hydrochloric acid were 
very bad. Excellent duplicates were obtained by Cappenberg’s 
method (Chem, Zeit., 1909, 33, 985), but the yield was about 94%. The 
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estimation of cholesterol as benzoyl derivative (Dorée and Gardner, 
A., 1908, ii, 515) is not quantitative, giving as an average, 42°86% of 
the cholesterol actually present. The best and most trustworthy 
method is that recommended by Windaus (A., 1910, ii, 462), which 
consists in precipitation and weighing as digitonin-cholesteride. The 
average yield is 97°37%. H. W. 


isoCholesterol, Coprosterol and the Classification of the 
Sterols. Cnaries Dorie (Biochem. J, 1913, '7, 616—621).—A 
useful summary of the properties of the chief sterols of animal origin 
(zoosterols) and of plant origin (phytosterols) is given. Animal 
cholesterol is modified when excreted by the skin glands into 
isocholesterol, or by the intestinal juices into coprosterol. Phyto- 
sterol is also converted into coprosterol in the intestine, and by excretion 
as in rubber into isocholesterol. The term metasterols is suggested 
for the derived sterols coprosterol and isocholesterol. Spongosterol 
(Henze) is probably in the same class. The position of stigmasterol 
(Windaus and Hauth, A., 1907, i, 129) and of brassicasterol (Windaus 
and Welsch, A., 1909, i, 229) is uncertain. Of the chemical relation- 
ships between cholesterol, phytosterol, and the metasterols little is 
known at present. W. D. H. 


The Oxidation of Coprosterol and Coprostanone. Jonn Appy- 
MAN GARDNER and WILLIAM GopDEN (Biochem. J., 1913, 7, 588—595). 
—When coprosterol (C,,H,.O) is oxidised with the theoretical amount 
of chromic acid, the ketone coprostanone (C,,H,,O) is produced, but 
the yield is only 60% (Dorée and Gardner, 'I'., 1908, 93, 1628). In 
the present work, an excess of chromic acid was used, and the yield 
was 70%. The sodium hydroxide extracts on acidification also yielded 
an acid which was crystallisable (m. p. 247°), and an oily substance 
which was not further investigated. Analysis of the acid and of its 
salts showed it had the composition C,,H,,0,. Direct oxidation of 
coprostanone with chromic acid also gave a small yield of the same 
acid, After oxidation with ammonium persulphate, the products 
obtained were separated into three fractions, all of which were 
obtained in crystalline form. Some preliminary details are given of 
their properties, and further work is in progress. W. D. H. 


Molecular Rearrangements in the Camphor Series. XII. 
Derivatives of isoCamphoric Acid; Decomposition Products 
of Aminoisodihydrocampholytic Acid. Wutiiam A. Noyes and 
Luoyp F, Nicxe.t (J. Amer. Chem. Soc., 1914, 36, 118—127).—Noyes 
and Potter (A., 1912, i, 786) have studied the decomposition of 
aminodihydrocampholytic acid with nitrous acid. Similar work on 
aminotsodihydrocampholytic acid has been carried out by Noyes and 
Knight (A., 1911, i, 111), but the products were not fully investigated. 
An improved method has now been devised for preparing the latter 
acid, and a further study has been made of its decomposition with 
nitrous acid. 


Aminoisodihydrocampholytic acid, CO,H:CH 


< CMe," Me-NH,, 
CH,—CH, 
m. p. 235—236°, [a] — 329°, furnishes a hydrochloride, m. p. 296—298° 
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(decomp.), [a]i} — 45°8°, which when heated with acetic anhydride and 
sodium acetate is converted into the anhydride of d-aminodihydro- 
campholytic acid. On decomposing aminoisodihydrocampholytic acid 
with nitrous acid, the following products are obtained: d-cam- 
pholytic acid, 35°8%; Jl-campholytolactone, 4°2%; /trans-hydroxy- 
dihydrocampholytic acid, 19°1% ; and a small quantity of csolaurolene., 
The Walden inversion occurs only to a slight extent in this decom- 
position. 

LCampholytolactone has m. p. 114—115°, [a], —8*2° (in alcohol), 
and on hydrolysis is converted into /-cis-hydroxydihydrocampholytic 
acid, m. p. 117—118°, [a], —53°1° (in alcohol). d-Campholytic acid 
has D3 1:006 and [a]} +66:35°. The formation of this acid in the 
decomposition furnishes direct evidence that it is the secondary 
asymmetric carbon atom of d-camphoric acid which rearranges to form 
l-isocamphoric acid. E. G. 


Halogen-nitro-derivatives of Benzoic Acid. J. J. BLanxsma 
(Chem. Weekblad, 1914, 11, 59—61).—Five halogen-nitro-derivatives of 
benzoic acid have been prepared. Bromination of 5-nitro-3-amino- 
benzoic acid yields 2 : 4 : 6-tribromo-5-nitro-3-aminobenzoic acid, reddish- 
brown crystals, m. p. 117°. The methyl ester of the former acid is 
converted by the diazo-method into methyl 3-bromo-5-nitrobenzoate, 
colourless crystals, m. p. 70°, converted by saponification into the 
corresponding acid. Acetylation of ethyl 5-nitro-3-aminobenzoate 
produces ethy! 5-nitro-3-acetylaminobenzoate, colourless crystals, m. p. 
168°. Saponification of the former ester yields the corresponding 
5-nitro-3-aminobenzoic acid, orange-red crystals, m. p. 208°. Bromina- 
tion transforms ethyl 5-nitro-3-aminobenzoate into ethyl 2: 4: 6-tri- 
bromo-5-nitro-3-aminobenzoate, light brown crystals, m. p. 96°; and the 
diazo-method converts it into ethyl 3-chloro-5-nitrobenzoate, colourless 
crystals, m. p. 54°, saponifiable to the corresponding acid. Zthyl 
3-bromo-5-nitrobenzoate is prepared analogously to the methyl ester, and 
has m. p. 44°. Saponification converts it into the corresponding acid. 

A. J. W. 


Investigation of Binary Systems Containing Benzoyl 
Chloride and Various Other Organic Compounds. B. N. 
MenscuuTKIn (J. Russ. Phys. Chem. Soc., 1913, 45, 1701—1709). 
—tThe author has investigated the temperature-concentration diagrams 
of seven systems, all of which gave perfectly similar diagrams, no 
molecular compound being formed in any case. The different systems 
were composed of benzoyl chloride and (1) benzene: this showed, 
although not very clearly, a eutectic arrest corresponding with a eutectic 
point at -—26°8°, the composition being COPhCI,1‘03C,H,; (2) 
p-xylene: the eutectic lies at — 18°5° and corresponds with 

COPhC1,0°65C,H,Me, ; 

(3) mesitylene: the eutectic is situated at about -70°, the corre- 
sponding composition being COPhCI,4‘7C,H,Me,; (4)  chloro- 
benzene: eutectic point -—54:2°, composition COPhCI,5-1PhCl; 
(5) nitrobenzene: —20°5° and COPhCI,1'14Ph-NO,; (6) dipheny] : 
—8° and COPhCI,0-2C,H,Ph; (7) diphenylmethane: -—15° and 
COPhCI,0°'42CH,Ph,. The detailed results of the measurements are 
given in tabular form. T. H. P. 
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p-Nitroso- V-phenylglycine and p-Nitroso- NV -o-carboxy- 
phenylglycine. J.  Hovupen (Ber., 1913, 46, 3984—4000).— 
Previous attempts to cause phenylcarboxymethylnitroso.mine, 
NO-NPh:CH,°CO,H, to undergo rearrangement into the corresponding 
p-nitrosophenylglycine have proved unsuccessful (Fischer and Hepp, 
A., 1887, 1115; Fischer, A., 1899, i, 349), the isolation of a con- 
siderable quantity of p-hydroxylaminobenzenediazonium chloride, 
OH-NH-C,H,°N,Ci, indicating that the greater portion of the starting 
substance must have lost the nitroso-group without undergoing re- 
arrangement. 

The author regards the rearrangement which generally occurs, as the 
result of two reactions, the first involving the scission of the nitroso- 
radicle and the second its introduction into the nucleus, and finds that 
by the action of sodium nitrite and fuming hydrochloric acid the above 
p-nitrosophenylglycine can be produced in excellent yield. In a 
similar manner o-carboxyphenylcarboxymethylnitrosoamine can be 
converted into the hydrochloride of p-nitroso-o-carboxyphenylglycine. 

Phenylglycine was prepared by boiling 9°5 grams of aniline with 
9°3 grams of chloroacetic acid in a solution of 4 grams of sodium 
hydroxide in 60 c.c. of water for a few minutes; the clear yellow 
solution obtained, when cooled in ice, deposited phenylglycine in 
approx. 85% yield. A solution of nitrosyl chloride was obtained by 
adding 50 grams of sodium nitrite to one litre of concentrated 
hydrochloric acid cooled in a freezing mixture, keeping the closed flask 
cold until most of the nitrite was decomposed and a deep reddish- 
yellow solution was produced. To 650 c.c. of this ice-cold solution 
50 grams of finely granular phenylglycine was introduced, and the 
mixture shaken in the closed flask until the substance was entirely con- 
verted into a brownish-yellow powder, which was pure p-nitrosophenyl- 
glycine hydrochloride, the yield frequently attaining 80%. The conversion 
of phenylglycine into this nitroso-derivative can also be effected by the 
direct addition of sodium nitrite to a mixture of phenylglycine with 
concentrated hydrochloric acid, the yield being the same. The hydro- 
chloride readily loses its acid, and when washed with water passes into 
the free p-nitrosophenylglycine, a sparingly soluble brown substance 
which decomposes explosively when warmed; with concentrated 
ammonia solution it gives a green colour, due to the green ammonium 
salt, which can be separated by the addition of alcohol. It is interest- 
ing to note that the isomeric 5-nitroso-V-methylanthranilic acid is 
green, and the suggestion is made that the brown colour of the sub- 
stance just described may be due to a quinonoid configuration 
NOH:C,H,:N°CH,°CO,H. 

Preliminary experiments with p-nitrosophenylglycine show that it 
may be successfully used for the preparation of dyes, condensation with 
a-naphthol, a-naphthylamine, m-tolylenediamine, gallic acid, ethyl 
gallate, and B-naphthylamine producing respectively reddish-violet, 
violet-blue, blue, reddish-violet, red, and reddish-brown substances. 
Under the influence of sodium methoxide solution, condensation can be 
effected with p-nitrobenzyl cyanide to an azomethine compound, deep 
red needles from toluene solution. 

NV-Phenylmethylglycine is conveniently obtained by heating together 
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methylaniline and chloroacetic acid with sodium hydroxide solution for 
four hours ; the resulting base is extracted with ether and precipitated 
as the hydrochloride; the yield is 74% of the theoretical; hydro- 
chloride, m. p. 215—216° (compare Hinsberg and Rosenzweig, A., 
1895, i, 144). Attempts to prepare a nitroso-derivative were unsuc- 
cessful, this result indicating that the introduction of a carboxyl 
group into one of the methyl radicles of dimethylaniline checks the 
formation of a para-nitroso-derivative. This view is supported by 
the action of sodium nitrite and concentrated hydrochloric acid on 
methyl dimethylanthranilate, which gave rise only to a very small 
quantity of methyl 5-nitrosomonomethylanthranilate. 

Treatment of o-carboxyphenylglycine with nitrosyl chloride or 
sodium nitrite as described above for phenylglycine, effects almost 
quantitative conversion into the yellowish-brown hydrochloride 
of p-nitroso-o-carboxyphenylglycine, which decomposes above 100° 
without melting. The free base, 

NO-C,H,(CO,H)-NH-CH,°CO,H, 

obtained by the action of sodium carbonate or acetate on the hydro- 
chloride, is a green solid which rapidly changes when moist to a brown 
colour, possibly of a quinonoid form. It decomposes when heated and 
condenses with benzyl cyanide in the presence of sodium methoxide, 
giving a yellow azomethine derivative, malonitrile under similar 
conditions giving a blood-red azomethine compound ; the azomethine 
compound, CO,H*CH,*NH°C,H,(CO,H):N:C(CN)-C, H,: ‘NO,, obtained 
with p-nitrobenzaldehyde, forms red needles, m. p. 256— 258°. When 
the above hydrochloride is warmed in acetic acid with a-naphthol, 
8-naphthol, gallic acid, m-tolylenediamine, and naphthylethylamine, 
substances are produced with blue, violet-red, violet, bluish-violet, and 
greenish-blue colours respectively. 

[With Tx. ArEnpt.|—Methyl o0-carbomethoxyphenylglycine, pre- 
pared by the interaction of methyl anthranilate and methyl bromo- 
acetate, when treated with sodium nitrite and concentrated 
hydrochloric acid gives methyl p-nitroso-o-carbomethoxyphenylglycine, 
NO-C,H,(CO,Me):NH°CH,°CO,Me, green needles, m. p. 164—165°. 
Ethyl p-nitroso-o-carbethoxyphenylglycine, prepared in an analogous 
manner, has m. p. 131° (decomp.). 

By heating methyl anthranilate with ethyl bromoacetate, ethyl 
o-carbomethoxyphenylglycine, m. p. 48°, was obtained ; this could be 
further converted in the usual manner with sodium nitrite into ethyl 
p-nitroso-o-carbomethoxyphenylglycine, green wveedies, m. p. 125° 
(decomp.). In a similar manner, ethyl p-nitroso-0-carboxyphenylglycine, 
green needles, m. p. 115—116° (decomp.), was obtained ; this substance 
when treated in hydrochloric acid with oxidising agents gave with 
aniline and ethylaniline bluish-black precipitates, and with 8-naphthyl- 
amine a reddish-brown substance; with benzyl and nitrobenzyl 
eyanides in alcoholic solution containing sodium methoxide, con- 
densation occurs to yellow azomethine compounds; the action of 
sodium methoxide solution itself on the nitroso-ester causes the 
separation of a yellow substance, possibly the sodium salt of ethyl 
nitrosoindoxylcarboxylate. 

Methyl o-carboxyphenylglycine is most conveniently prepared by 
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boiling together in aqueous solution for one hour potassium 
anthranilate and methyl chloroacetate ; the action of sodium nitrite 
and concentrated hydrochloric acid causes its conversion into methyl 
p-nitroso-o-carboxyphenylglycine, a green solid, m. p. 115—11 <4 . 


Proof of the Chemical Isomerism of all/o- and isoCinnamic 
Acids. Hans Srosppe and Curr Scuénsure (Annalen, 1913, 402, 
187—259).—Whether allocinnamic acid, m. p. 68°, isocinnamic acid, 
m. p. 58°, and isocinnamic acid, m. p. 42°, are three chemically different 
isomeric compounds or three modifications of one chemical individual 
is a problem of very old standing. Since the results of numerous 
investigations of the physical properties of the three acids lead to the 
conclusion that they are different in the solid state, but alike in the 
fluid (dissolved or fused) state, Biilmann’s theory that the three acids 
are three modifications of one trimorphous (cis-)cinnamic acid might 
be accepted were it not for a few observations of Liebermann and of 
Stobbe which cannot be brought into harmony with the theory. 
Stobbe, in particular, advances reasons for his belief that two chemi- 
cally different isomeric acids exist, namely, the monomorphous a/lo- 
cinnamic acid, m. p. 68°, and the dimorphous isocinnamic acid, m. p. 58° 
and 42° (A., 1911, i, 859). On the contrary, Meyer (A., 1911, i, 975) 
supports Biilmanu’s theory. The objects of the present investigation 
are to find an explanation of the discordant experimental results 
obtained by Meyer and by Stobbe (loc. cit.), and evidence in favour of 
one or other of the two theories. 

A sufficient proof of the chemical isomerism of the three acids will 
be obtained if it can be shown that (i) the acids exhibit differences in 
the fused or dissolved state ; (ii) unlike mixtures of two acids in the 
fused or dissolved state can be prepared, and (iii) regularities obtain 
during the transformations of the acids. 

The precautions which must be observed during the manipulation of 
the acids are emphasised; also it is essential that the 68°-acid be 
crystallised from petroleum, b. p. 30—33°, as well as from water. 

Evidence of (i) is obtained as fullows: Saturated aqueous solutions 
of the 68°-acid, prepared at temperatures not exceeding 30°, are heated 
for seven hours at 35°, 55°, and 70° in elongated closed glass tubes. 
The tubes are cooled, and after crystals have been deposited, each tube 
is inverted and the m. p. of the damp acid is observed ; the tube is 
then opened in a desiccator and the m. p. of the dry acid determined in 
the usual manner. Similar experiments are performed with saturated 
solutions of the 68°-acid in petroleum, b. p. 30—33°. The results show 
that the 68°-acid is always obtained from the solutions which have 
been heated only at 35°, but from solutions which have been heated at 
55° or 70°, generally the 68°-acid, occasionally the 42°-acid, never the 
58°-acid, is obtained. Experiments on the 42°-acid under the same 
conditions show that the 42°-acid is always obtained from aqueous or 
petroleum solution. 

In a second series of experiments, solutions of the 68°-acid in 
petroleum (b. p. 30—33°) of different concentrations are shaken for 
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half an hour at 35° in a closed vessel (shaped like a three-limbed star- 
fish) to ensure solution of all crystal seeds. The solution is then 
collected in one limb, and the solvent is distilled at 35° into a second 
limb. The m. p. of the residue, which is crystalline at once or becomes 
so after short cooling, is determined by immersing the limb in water 
at 45°, 60°, or 70°. The residue is thus found always to consist of the 
68°-acid. Similar experiments on the 42°-acid show that the 42°-acid 
is always obtained. 

The results of seventy experiments by the two preceding methods 
prove that the stable 68°-acid and the metastable 42°-acid, in the 
absence of crystal-seeds, can be crystallised unchanged, the former, 
however, only with certainty when the temperature during the process 
of solution, and during the subsequent heating of the solution, does 
not attain to the m. p. of the acid, or to the m. p. of the acid 
depressed by the solvent (in other words, when fusion of the 68°-acid 
is avoided ; if this occurs, the 42°-acid may be produced). Consequently, 
each acid retains its individuality in solution under definite conditions, 
and the two, therefore, are chemical isomerides. 

Evidence of (ii) cannot be obtained by an examination of mixtures 
of the fused 68°- and 42°-acid, because the composition of the mixture 
is uncertain owing to the ease with which the fused 68°-acid changes to 
the 42°-acid. However, when a solution of the 42°-acid in petroleum 
is mixed with increasing quantities of a petroleum solution of the 68°- 
acid in the three-limbed vessel, with the necessary precautions against 
inoculation by crystal-seeds, the residue obtained by the distillation of 
the solvent at 35° has always m. p. 42°, until the amount of 68°-acid 
in the mixed solutions has been increased to about 3°5%; then the 
residue has m. p. 68°. Consequently the relative quantities of the 
components in the solution determine the character of the solutes 
and of the residue obtained by evaporation. Once again it is thus 
shown that the 68°-acid and the 42°-acid are not identical in the fluid 
state and are therefore chemical isomerides. The fact that the residues 
obtained by the evaporation ef the mixed solutions always have m. p. 
42° or 68° is explained as follows. The residues must be solid solutions 
of the two acids, because it is known that a heterogeneous mixture of 
the 42°. and 68°-acids is incapable of prolonged existence. When the 
solid solution contains about 35% or more of the 68°-acid, it is super- 
saturated with respect to this acid ; solid 68°-acid separates and converts 
the remaining saturated solid solution entirely into the 68°-acid. When 
the solid solution contains less than about 3°5% of the 68°-acid, the 
mixed crystals are more stable, and heterogeneity occurs only after 
some, possibly a long, time, when, owing to the spontaneous change, 
42°-acid —> 68°-acid, so much 68°-acid has been produced that the 
limit of miscibility is exceeded. 

Solid solutions of the two acids containing less than about 3:5% of 
the 68°-acid all have m. p. 42°, because the small amount of the 
68°-acid present produces no, or only an inappreciable, depression of 
the m. p. A crystal having m. p. 42°, therefore, may be either the 
pure 42°-acid or a solid solution containing not more than about 35% 
of the 68°-acid ; the more nearly this percentage of 68°-acid is present, 
the more readily will the ‘‘ 42°-acid”” change to the 65°-acid. In this 
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manner an explanation is found of the conflicting statements of 
Liebermann, Biilmann, Stobbe and others regarding the “life” of the 
* 42°acid” at the ordinary temperature. The same considerations 
also serve to account for Stobbe and Reuss’s remarkable observation 
(A., 1911, i, 859) that the velocity of transformation of the solid 
42°-acid into the 68°-acid increases as the temperature falls ; since the 
solubility of the solid 68°-acid in the solid 42°-acid decreases as the 
temperature falls, the mixed crystal must the more readily become 
heterogeneous the lower is the temperature. 

Evidence in support of (iii) above has also been obtained. A 
systematic investigation of the conversion of the fused 68°-acid into 
the 42°-acid has hitherto not been undertaken Biilmann attributes 
the transformation to the mere process of fusion (A., 1909, i, 382), 
whilst Liebermann ascribes the frequent failure of the transforma- 
tion to a certain sluggishness of the 68°-acid. Now if the two 
acids are isomeric, the transformation must depend on the time of 
fusion and on the temperature of superheating. To ascertain the effect 
of the time of fusion, a large number of closed capillary tubes 
containing a little 68°-acid are heated at 70° for periods varying from 
0'5 to sixty minutes. The result of 500 experiments shows that the 
longer the time of heating the greater is the number of cases in 
which the 42°-acid is produced. (The contents of a capillary tube 
after fusion do not form a coherent liquid, but a number of short liquid 
columns separated by air spaces; after the contents have solidified, it 
is not uncommonly observed that in one and the same tube some of the 
columns have m. p. 42°, and others, m. p. 68°.) The effect of super- 
heating is exhibited in 625 experiments similar to the preceding, in 
which the capillary tubes are heated at 70°, 100°, 110°, 130° or 150°. 
The percentage number of cases in which the 42°-acid is produced 
increases with the temperature and reaches 100% when the tubes 
are heated at 130° for not less than two minutes. It is noteworthy 
that in no case has the 58°-acid been obtained. Since Meyer 
claims to have obtained 42°-acid, 58°-acid, and 68°-acid by the 
solidfication of fused 42°-acid (A., 1911, i, 975; 1912, i, 32), 175 
experiments have been performed with the: 42°-acid for different 
periods of heating and at temperatures from 45° to 130°, but in no 
case has any acid other than the 42°-acid been obtained. 

The acids, m. p. 42°, obtained in the previous experiments are not all 
identical substances, because some of them can be kept unchanged for 
a year,whilst others change to the 68°-acid at the ordinary temperature 
after a few minutes or hours. They are, in fact, solid solutions of the 
42°-acid and 68°-acid, like those obtained by the evaporation of the 
mixed solutions in petroleum (see above). According to the results of 
those experiments, the least stable “42°-acids” are those which 
contain the greatest amount (up to about 3°5%) of the 68°-acid. So 
also in the preceding experiments on the heating of fused 68°-acid, it 
is proved that the most stable “ 42°-acids,” that is, the solid solutions 
containing the smallest amounts of the 68°-acid, are those which have 
been prepared by heating the fused 68°-acid for the longest periods 
and at the highest temperatures. The proof is obtained by ascertaining 
the maximum amount of 68°-acid which can be added to the “ 42°- 
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acids” without changing the m. p. A second method of proving the 
same point is based on Stobbe and Reuss’s observation that the 
change of the 42°-acid to the 68°-acid proceeds rapidly at low tempera- 
tures (loc. cit.). The ‘ 42°-acids ” obtained from the fused 68°-acid in 
the previous experiments are kept at — 14° for periods varying from 
5 to 600 minutes, and the m. p.’s are then determined. The results of 
110 such experiments show once again that the 68°-acid is obtained 
most frequently and in the shortest times from those “ 42°-acids ” 
which have been obtained by heating the fused 68°-acid for short 
periods at the lower temperatures (70° and 110°), and which, therefore, 
are the solid solutions containing relatively the greatest amounts of 
the 68°-acid. 

Experiments similar to the preceding at — 14° have been performed 
with “42°-acids” after recrystallisation from water. Such recrystallised 
acids behave like the ‘‘ 42°-acids” obtained from the longest and most 
highly superheated 68°-acid fusions, that is, they are solid solutions 
containing very little 68°-acid. 

Biilmann and also Liebermann have observed (loc. cit.) that the 
change, liquid 68°-acid —> 42°-acid, depends also on the amount of 
substance employed. This observation has been confirmed by heating 
portions of 10, 25, or 50 mg. of the 68°-acid at 70° for varying times 
and determining the m. p.’s of the solidified products. After short 
heating the 68° is recovered, by longer heating “ 42°-acids” of varying 
stability are obtained, and the change proceeds more slowly the 
greater is the quantity of material employed. 

In this investigation the formation of the 58°-acid was first observed 
in the following series of experiments. Crystalline 42°-acid, prepared 
from the fused 68°-acid, is invariably converted into the 68°-acid by 
keeping at — 75° for two minutes; the same result is obtained with 
42°-acid crystallised from aqueous solution. Amorphous ‘ 42°-acids,” 
prepared by heating the 68°-acid for five minutes at 110°, or for thirty 
minutes at 130°, solidifying, re-fusing at 45°, and finally cooling to 
— 75°, yield sometimes the 68°-acid or the 58°-acid, or the 42°-acid, 
and occasionally in one and the same capillary tube mixtures of any 
two, or even of all three, acids. The results in general are similar 
to those obtained at — 14°, with the very important difference, how- 
ever, that the 58°-acid makes its appearance. The presence of 58°-acid 
in the “ 42°-acids”’ is due to the spontaneous change of the 42°-acid to 
the 58°-acid (see below), and its separation from the solid solutions at 
—75° is due, like that of the 68°-acid, to the decreased solubility of 
the 58°-acid in the 42°-acid at low temperatures. The fact that the 
58°-acid is produced by the strong supercooling of amorphous, but 
not of crystalline, ‘‘42°-acids’’ is in complete agreement with the 
observations of Stobbe and Reuss (loc. cit.). 

The proof that the 58°-acid is a chemical individual, different from, 
but isomeric with, the 68°-acid and the 42°-acid, has been established 
by the same methods as those employed above in the case of the 68°- 
and the 42°-acids, and to avoid repetition, only the results of the 
numerous experiments will be recorded. The 58°-acid retains its 
individuality in solution in water or petroleum, and can be crystallised 
therefrom unchanged, provided that the solution has not been heated 
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to a temperature at which fusion of the 58°-acid occurs. Determina- 
tions of the m. p.’s of the residues obtained by the evaporation of 
mixed solutions of the 58°- and the 68°-acids show that the residues 
having m. p. 58° may be either the pure 58°-acid or solid solutions 
(of the 68°-acid in the 58°-acid) having m. p. 58° (denoted by “‘58°-acid’’). 
In such solid solutions, the maximum percentage of the 68°-acid is 
about 4 (certainly greater than the maximum solubility of the 
68°-acid in the ‘42°-acids”); when this maximum is exceeded, 
heterogeneity occurs, and 68°-acid separates and converts the residual, 
saturated, solid solution into the 68°-acid. Since, therefore, the 
58°-acid forms with the 68°-acid fluid mixtures and solid solutions, 
different from those produced by the 42°- and the 68°-acids, 
the 58°-acid must be isomeric with the 42°-acid, and all three 
acids are isomeric with one another. This conclusion is supported by 
the facts that the “ 58°-acids” change into the 68°-acid rapidly at low 
temperatures, and the velocity of the change at — 75° is smaller than 
that of the “ 42°-acids.” 

It has long been known that the 58°-acid changes into the 42°-acid by 
fusion. This change has been examined with “ 58°-acids” crystallised 
from solution, and is shown to depend on time and temperature. The 
higher the temperature and the longer the time during which the 
“ 58°-acid ” is kept fused, the larger is the percentage number of cases 
(in 657 experiments) in which the “42°-acid” is produced. The 
‘“‘42°-acids” thus obtained are not all alike; some can be kept 
unchanged for years, others change to the 58°-acid at the ordinary 
temperature in a few minutes. The very important observations are 
made that a “42°-acid” obtained from liquid 58°-acid changes, if 
it changes at all, always to the (solid) 58°-acid, whilst a ‘‘ 42°-acid ” 
prepared from liquid 68°-acid changes, if at all, always to the (solid) 
68°-acid. The ‘42°-acids” obtained from the two different sources 
are, therefore, not identical ; a “ 42°-acid” prepared from the 68°-acid 
is a solid solution of the 42°- and the 68°-acids only, whilst a 
“ 42°-acid”’ obtained from the 58°-acid contains 42°-acid, 58°-acid, and 
a very little 68°-acid. 

In addition to the proof of the chemical isomerism of the 68°-, 58°-, 
and 42°-acids, the authors draw the following conclusions from the 
preceding experiments. Since the 58°- and the 42°-acids are meta- 
stable, it is probable that the two can never be obtained in a pure 
state ; the relative amounts of the components in each are determined 
by the source and age of the specimens. The 68°-acid, which has the 
smallest solubility of the three acids, can be obtained practically pure 
provided it is old enough. 

The phenomenon of “internal inoculation” is described. In the 
solid solution representing any “42°-acid,” the changes, 42°-acid —> 
68°-acid and 42°-acid —> 58°-acid, are continuously, although they 
may be slowly, proceeding. In course of time the solid solution 
becomes supersaturated with one or the other of the 58°- and 
68°-acids ; such acid separates and immediately sets up “internal 
inoculation” of the residual saturated solid solution. The effects of 
such internal inoculation of different types of ‘ 42°-acids” 
discussed at length. 

VOL. CVI. 1. ib 


are 


1. 178 ABSTRACTS OF CHEMICAL PAPERS. 


~ The paper closes with an explanation, in the light of the results of 
the preceding experiments, of the discordant observations of Stobbe 
and Meyer (loc. cit.). C. 8. 


Anhydride Formation with Acylaminocarboxylic Acids. 
Gustav Heiter (Ber., 1913, 46, 3974—3983).—The author has 
already observed certain cases of anhydride formation with amino- 
acids (compare Heller and Tischner, A., 1910, i, 770; 1913, i, 365), 
and now publishes further results in this direction. 

m-Nitromandelic acid, prepared by the cyanohydrin synthesis from 
m-nitrobenzaldehyde, was reduced by ferrous hydroxide to m-aminoman- 
delic acid, needles, m. p. 131—132° (decomp.); when treated with benzoy] 
chloride in pyridine solution, this acid gave a benzoyl derivative, 
granular crystals, m. p. 178°, unaccompanied by any anhydride. 

In the action of benzoyl chloride on m-aminocinnamic acid in sodium 
carbonate solution, the resulting benzoyl derivative, needles, m. p. 229°, 
is accompanied by an insoluble substance, m. p. 148°, which appears to 
be benzoyl-m-aminocinnamic benzoic anhydride, 

NHBz:C,H,'CH:CH:-CO-OBz. 
This reacts readily with phenylhydrazine, giving benzoyl-m-amino- 
cinnamic phenylhydrazide, crystalline aggregates, m. p. 197—199°, and 
with sodium hydroxide solution on warming passes into benzoyl-m- 
aminocinnamic acid. The formation of the mixed anhydride is 
attributed to the primary formation of benzoic anhydride, which then 
enters into reaction with the second acid. 

Similarly to the last case, p-aminobenzoic acid with benzoyl chloride 
in sodium carbonate solution gave benzoyl-p-aminobenzoic benzoic 
anhydride, NH Bz-C,H,-CO-OBz, a granular substance which after 
melting at 128° resolidifies to re-melt near 210°. When heated with 
dilutesodium hydroxide solution the substance passes slowly into benzoy]l- 
aminobenzoic acid, and when mixed with phenylhydrazine in ethereal 
solution gives a gradual deposition of p-benzoylaminobenzoic phenyl- 
hydrazide, leaflets, m. p. 248°. 

In the light of the above results, the substance obtained by Heller 
and Tischner (loc. cit.) by heating benzoyl-p-aminobenzoic acid with 
acetic anhydride, and described as benzoyl-p-aminobenzoic acid cycloid 
with acetic anhydride of crystallisation, is in all probability benzoyl-p- 
aminobenzoic acetic anhydride ; it does not react with phenylhydrazine. 

The action of boiling acetic anhydride on benzoyl-p-aminocinnamic 
acid (needles, m. p. 274° with decomp. ; obtained by benzoylation of 
aminocinnamic acid in aqueous alkaline solution) for one hour gives 
benzoyl-p-aminocinnamic acetic anhydride, m. p. 149°, analogous to the 
last substance, It is slowly converted by hot dilute sodium hydroxide 
solution into the sodium salt of benzoyl-p-aminocinnamic acid and with 
phenylhydrazine gives no phenylhydrazide. Treatment with excess of 
benzoy] chloride in pyridine solution converts p-aminocinnamic acid into 
(polymeric?) p-1-benzoyl-p-carbostyril, m. p. 285°. 

When treated with benzoyl chloride and sodium carbonate solution, 
o-aminocinnamic acid gave an insoluble product, m. p. near 220°, 
which slowly dissolved in hot dilute sodium hydroxide, giving 
benzoyl-p-aminocinnamic acid, and gave no phenylhydrazide with 
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phenylhydrazine ; the substance was therefore probably benzoyl-o- 
aminocinnamic benzoic anhydride, but was not pure. Benzoyl-m-amino- 
benzoic benzoic anhydride, obtained in a similar manner from m-amino- 
benzoic acid and benzoyl chloride, likewise could not be obtained pure. 

By heating benzoyl-o-aminocinnamic acid for half an hour in boiling 
acetic anhydride, it is converted into benzoyl-o-wminocinnamic anhydride, 
needles, m. p. 194—195°, which when boiled with a mixture of acetic 
and hydrochloric acids slowly gives carbostyril. 

Treatment of p-aminohydrocinnamic acid with benzoyl chloride in 
sodium carbonate solution gave rise to the benzoyl derivative, leaflets, 
m. p. 194—195°, but the product from benzoylation in pyridine solution 
is a substance, 2C,,H,,0O,N,C,H,N (compare Heller and Tischner, doc. 
cit.), m. p. near 240°, D. F. T. 


The Stereoisomeric Camphanecarboxylic Acids. Pu. BARBIER 
and V. Grianarp (Bull. Soc. chim., 1914, 15, 26—37).—Having 
already investigated the liquid pinene hydrochloride by means of its 
organomagnesium derivative (compare A., 1910, i, 400) the authors 
have turned their attention to the solid hydrochloride, but although 
oxidation of the corresponding organomagnesium compound gives 
satisfactory results (compare loc. cit.; also Hesse, A., 1906, i, 375), 
the results obtained by treatment of the same compound with carbon 
dioxide have proved less decisive (compare Houben, A., 1906, i, 21). 

The action of carbon dioxide on the organomagnesium derivative 
of solid pinene hydrochloride prepared by saturating an alcoholic 
solution of pinene at 75—80° with hydrogen chloride and collecting 
the crystals which separate from the fraction b. p. 80—82°/13 mm. 
on distillation, gave an acid product, b. p. 157—158°/16 mm. The 
original pinene had [a], —35°17°, and the hydrochloride, m. p. 126°, 
[a], — 21°66°; the resulting dihydropinenecarboxylic acid, C,,H,,-CO,H, 
consists of two isomerides, the more abundant forming needles, 
m. p. 76—78°, and yielding a dextrorotatory solution in methyl 
alcohol, whilst the other forms needles, m. p. 78—80°, and is probably 
identical with the racemic acid mentioned below. 

Solid pinene hydrochloride prepared by saturating the same pinene 
in the cold with hydrogen chloride, and therefore comparable with 
the specimen used by Houben, gave the levorotatory acid, m. p 
73—74°, described by Houben (Joc. cit.), which is doubtless a complex 
of two stereoisomerides. 

The solid hydrochloride obtained from di-pinene by the former 
method, when treated successively with magnesium and carbon 
dioxide, gave a racemic acid crystallising in needles, m. p. 78—80°. 

The two specimens of active acid obtained above give the same 
anilide, needles, m. p. 179°, and p-toluidide, needles, m. p. 185° ; also 
when heated alone, with alcoholic potassium hydroxide, aromatic 
amines or especially with mineral acids, they undergo isomerisation 
into one and the same levorotatory acid, m. p. 88—89°; the acid 
m. p. 73—74° is certainly more resistant to this treatment. These 
results are interpreted as due to the formation of a more stable 
geometrical isomeride, which is designated the a- or -/-camphane- 
carboxylic acid, whilst the less stable form is the f- or d-isocamphane- 
n 2 
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carboxylic acid. The acid m. p. 76—78° is considered to be composed 
mainly of the f-acid associated with a small quantity of the 
a-isomeride, whilst in the acid m. p. 73—74° the proportion of the 
a-isomeride is greater. The a- and f-acids thus possess the property 
of forming homogeneous crystalline mixtures. Under the influence 
of isomerising agents, the racemic acid, m. p. 78—80°, or dl-iso- 
camphanecarboxylic acid undergoes conversion into a stereoisomeric 
d-l-camphanecarboxylic acid, m. p. 93—94°. 

From these results it would appear that, under the conditions of 
the two methods mentioned for the conversion of pinene into the 
solid hydrochloride, a certain amount of isomerisation similar to the 
above is effected, but it is also demonstrated that such isomerisation 
can also occur in the organomagnesium compound, as already 
suspected by Houben and Doescher (A., 1911, i, 61), the properties of 
the acid product being found to vary with differing conditions for 
the interaction of magnesinm with the hydrochloride. D. F. T. 


Preparation of Chlorides of Hydroxy-acids. Epvarp 
Koretscunt and Lapistaus Karczaa (Ber., 1914, 47, 235—237 ; 
D.R.-P. 262883, 266351).—When the salts of hydroxycarboxylic 
acids are treated with thionyl chloride (Ber. and Ist patent) or 
carbonyl chloride (2nd patent) the acid chlorides are obtained. 
Salicyloyl chloride forms white needles, m. p. 17-5—18°. 

m- and p-Hydroxybenzoyl chlorides are oils having penetrating 
odours, which do not solidify at — 15° to — 20°. 

Glycolloyl chloride is an oil of similar properties. 

These chlorides are very reactive, giving, for example, with methyl 
alcohol the corresponding methyl esters of the acids. J.C. C, 


Preparation of Derivatives of Aromatic Hydroxycarboxylic 
Acids. Ricnwarp WotrrensTEIn (D.R.-P. 267980. Compare this 
vol., i, 45).—BBB-T7richloro-tert.-butyl 4-hydroxy-m-toluate, prepared by 
the interaction of S8-trichloro-tert.-butyl alcohol and 4-hydroxy-m- 
toluic acid, has m. p. 97°. B8-T'richloro-tert.-butyl vanillate has 
m. p. 130°, and B8£-trichloro-tert.-butyl 1-naphthol-2-carboxylate has 
m. p. 133°. These compounds have properties similar to those 
described in the chief patent (loc. cit.). J.C. C. 


Halogen Substituted Phthalic and Anthranilic Acids. R. 
Lesser and R. Weiss (Ber., 1913, 46, 3937—3946).—When heated 
with formic acid, tetrachloroanthranilic acid (compare Villiger and 
Blangley, A., 1909, i, 922) gives a formyl derivative, 

CO,H:C,Cl,-NH-COH, 
colourless needles, m. p. 304—306°, soluble in dilute sodium carbonate 
solution ; the product obtained on heating with acetic anhydride is a 


lactonic compound, Oy —taee very pale yellow needles, m. p. 


198—199°, which when heated with aqueous acetic acid becomes 
hydrated to the corresponding acid, tetrachloro-o-acetylaminobenzoic 
acid, CO,H-C,Cl,;,NH-COMe, needles, m. p. 240—241°, which easily 
reverts in the atmosphere to the original lactone (compare Mohr and 
Kohler, A., 1910, i, 116). Tetrachloroanthranilic acid is only 
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difficultly and incompletely diazotisable (compare Orndorff and 
Nicholls, A., 1913, i, 99); the solution of the diazo-compound was 
converted through the xanthate by treatment with chloroacetic acid 
into tetrachloro-o-carboxyphenylthiolacetic acid, 
CO,H:C,Cl,°S:CH,°CO,H, 

indistinct crystals, m. p. 225° (decomp.); this substance, of which the 
yield was poor, gives “‘ octachlorothioindigo”” when warmed with fuming 
sulphuric acid. 

The action of bromine in acetic acid solution on isatoic acid gives 
rise to 3 : 5-dibromoanthranilic acid, colourless needles, m. p. 234—235° 
(compare Dorsch, A., 1886, 359), which is converted by acetic 
anhydride into an internal anhydride of the acetyl derivative (compare 
above), colourless needles, m, p. 174—175°, and can be made to pass 
through the stages diazo-compound and xanthate to 3: 5-dibromo- 
2-carboxyphenylthiolacetic acid, CO,H-C,H,Br,°S:CH,°CO,H, colour- 
less prisms, m. p. 186—187° (decomp.). In the action of excess of 
bromine in hot acetic acid solution on isatoic acid there is obtained 
occasionally a tribromoanthranilic acid, colourless needles, m. p. 
245—246° (decomp.); this acid when warmed with ammonia solution 
gives a red, insoluble substance, and also gives a crystalline barium 
salt. When treated with boiling acetic anhydride, tribromo- 
anthranilic acid yields tribromoanthranil, needles, m. p. 145—146°. 

The authors were unable to produce tetrabromoanthranilic acid by 
the action of bromine on isatoic acid (compare Dorsch, Joe. cit.), but 
were able to obtain it by the action of potassium hypochlorite in 
alkaline solution on tetrabromophthalimide. Tetrabromoanthranilic 
acid forms colourless needles, m. p. 204—205°; barium salt, crystal- 
line ; silver salt, amorphous. When heated with acetic anhydride it 
gives the internal anhydride of the acetyl derivative (see above), 
needles, m. p. 257—258°. 

It is already known that phthalic anhydride can be converted by 
the theoretical amount of bromine into 4 : 5-dibromophthalic acid, 
m. p. 208—209°. This substance has now been converted through 
the imide, m. p. 245—246°, into 4:5-dibromoanthranilic acid, colour- 
less needles, m. p. 228—229° (decomp.) ; barium salt, needles ; calciwm 
salt, needles; silver salt, amorphous and insoluble; the internal 
anhydride of the acetyl derivative forms microscopic needles, m. p. 
184—185°. The diazotised solution of 4:5-dibromoanthravilic acid 
slowly deposits colourless needles of the diazo-compound ; when boiled 
with alcohol and dilute sulphuric acid respectively, the diazo-solution 
gives rise to 3: 4-dibromobenzoic acid, needles, m. p. 234—235°, and 
to 4:5-dibromosalicylie acid, m. p. 217—218°, probably identical with 
the isomeric acid of unknown constitution (Hiibner, A., 1878, 148). 
The diazo-compound was also converted through the xanthate by 
means of chloroacetic acid into 4 : 5-dibromo-2-carboxyphenylthiolacetic 
acid, CO,H-C,H, Br,*S*CH,°CO,H, needles, m. p. 240—241° (decomp.). 

In one experiment on the bromination of phthalic anhydride, an 
exceptional result was obtained in the formation of another dibromo- 
phthalic acid, needles, m. p. 194—195°; anhydride, needles, m. p. 
152—153° ; imide, small rods, m. p. 280—281°. 


3: 6-Dichloro-4 : 5-dibromophthalic acid is already known; its 
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anhydride, m. p. 269—270°, can be converted into the imide, yellow 
needles, m. p. 362—364°, which on treatment with alkaline sodium 
hypochlorite gives 3 : 6-dichloro-4 : 5-dibromoanthranilic acid, colourless 
needles, m. p. 193—194° (decomp.); barium salt, small rods; the 
anhydride of the acetyl derivative, C,H,0,NC!,Br,, forms needles, 
m. p. 213—214°. The acid was not diazotisable. D. F. T. 


Isomeric Phenylphthalimides and Some Allied Compounds. 
III. Mirsuru Kusara, Sarcerv Komatsu, and Roxunacnatr Nisuryori 
(Mem. Coll. Sci. Eng. Kyété, 1913, 5, 343—363).—In an earlier paper 
(A., 1911, i, 205) it was shown that a mixture of a phthalamide with 
a colourless, normal, and a yellow, unsymmetrical, phthalimide results 
when phthaly! chloride reacts with an aromatic primary base at a low 
temperature. To account for this, it was assumed that the chloride 
exists as a mixture of the two forms, at the temperature of experiment. 
Pawlewski (A., 1895, i, 134, 414) and Dobrev (A., 1895, i, 360) pre- 
pared the nitrophenylphthalimides, but they obtained different 
substances. It is now shown that Pawlewski had isolated the white 
symmetrical compounds, whereas Dobrev had obtained the coloured 
as-isomerides. Both compounds are formed in the same operation, 
according to the above views. The as-nitrophenylphthalimides were 
also obtained by the action of acetyl chloride on the nitrophenyl- 
phthalamic acids. They are more soluble in alcohol than their 
isomerides, into which they are transformed by mineral acids. 

The three nitrophenylphthalamic acids give coloured solutions in 
alkalis, those obtained from the o- and p-nitro-compounds being deep 
orange-red, whilst the meta-derivative gives a yellow solution. The 
ortho- and para-salts are therefore represented by the quinonoid 
formula CO,K-C,H,-CO-N:C,H,;NO-OK, whilst the meta-salt is 
derived from the enolic form of the acid and is represented by 

CO,K:C,H,-C(OK).N-C,H,:NO,,. 
The behaviour of the phthalamic acids as pseudo-acids was investigated 
by the preparation of a number of salts. At low temperatures, 
disilver salts were obtained, from which dimethyl esters were 
prepared, 

An ethereal solution of o-nitroaniline reacted with phthalyl chloride 
on warming and gave as-o-nitrophenylphthalimide, 


OH, *O.N-C,H, “NO, 


C | 0 

canary-yellow needles, m. p. 152—153°, the s-isomeride, white, 
m. p. 198—200°, and o-nitropheny!phthalamide, 

O,H,(CO-NH-C,H,°NO,),, 
pale yellow, lustrous erystals, m. p. 187—189° (probably identical with 
Pawlewski’s o-nitrophthalanilide). as-p-Nitropheny]phthalimide, m. p. 
191—192°, and the as-m-derivative, m. p. 234—235°, were identified 
with Dobrev’s compounds, and the symmetrical isomerides with 
Pawlewski’s, 

Disilver phthalamate, CO,Ag°C,H,*C(OAg):NH, was obtained by 
adding silver nitrate (2 mols.) to ammonium phthalamate at —5° asa 
white precipitate. It reacted with methyl iodide and the oily ester 
gave ammonia on hydrolysis. Ammonium phenylphthalamate was 
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converted into the silver, disilver, barium, and lead salts, the last 
three being derived from the acid in its enolic form. 

Dimethyl phenyl phthalamate, CO,Me-C,H,°C(OMe):N Ph, was obtained 
in _— m. p. 90°, which were hydrolysed to aniline and phthalic 
acid. 

Silver and disilver salts of m- and p-tolylphthalamic acids; silver 
and disilver salts of m-xylylphthalamic acid; a silver and orange, 
lustrous dipotassium salt of o-nitrophenylphthalamic acid ; a silver and 
yellow, lustrous, scaly dipotassium salt of m-nitrophenylphthalamic 
acid ; and a silver and lustrous, orange-red dipotassium salt of p-nitro- 
phenylphthalamic acid are described. Most of these phthalamic acids 
were discovered by Tingle and Rolker (A., 1909, i, 28). J.C. W. 


Isomeric Phenylphthalimides and Some Allied Compounds. 
IV. Mursuru Kuwara and Saiceru Komatsu (Mem. Coll. Sci. Eng. 
Kyots, 1913, 5, 363—366).—Phthalyl chloride has been condensed 
with 4-nitro-m-toluidine and with 6-nitro-o-toluidine and three 
products isolated in each case (compare preceding abstract). 

CoH, C-N-C,H,Me-NO 
CO-——O 

yellow needles, m. p. 156—158°; the symmetrical isomeride crystal- 
lises in white needles, m. p. 180—181°, and 4-nitro-m-tolylphthalamic 
acid gives alkaline solutions which are orange-yellow when cold and 
orange-red when hot. The silver salt was analysed. as-6-Nitro-o- 
tolylphthalimide forms yellow needles, m. p. 183—184°, 231—232° 
after solidification ; the symmetrical compound, 


CH, <EO>N-C,H,Me-NO,, 


has m. p. 231—232°, and 6-nitro-o-tolylphthalamic acid forms yellow 
crystals, and a si/ver salt. J.C, W. 


Condensation Products of Phthalic Anhydride with m- and 
p-Aminobenzaldehyde, and their Derivatives. P. Getmo (J. pr. 
Chem., 1913, [ii], 88, 810—828).—m-Aldehydophenylphthalimide, 
C,H,:C,0,:N-C,H,-CHO, prepared by heating phthalic anhydride 
with anhydro-m-aminobenzaldehyde at 150°, crystallises in lustrous, 
white, felted needles, m. p. 177° (corr.), and forms a phenylhydrazone, 
erystallising in small, yellowish-white needles, which become brown 
and decompose at about 224°; the oxime forms lustrous, white 
leaflets, m. p. 212° (decomp., corr.). When heated with aqueous alkali 
hydroxides, it is hydrolysed to m-aminobenzaldehyde and phthalic 
acid; with aqueous sodium carbonate, containing a little sodium 
hydroxide, it yields m-aldehydophenylphthalamic acid, 

CO,H-C,H,°CO-N H-C,H,°CHO. 

This crystallises in flat, yellowish-white needles, m. p. 157° (decomp., 
corr.), and yields a phenylhydrazone as a light yellow, crystalline 
powder, m. p. 216—217°, with previous darkening and decomposition 
at 207°; the owime crystallises in small, yellowish-white leaflets, 
which begin to decompose at 130°, m. p. 177—178°; the salts with 
the alkali-metals, together with the barium, calcium, zinc, and silver 
salts, are readily soluble in water. 


as-4-Nitro-m-tolylphthalimide, 2 forms canary- 
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p-Aldehydophenylphthalimide, prepared from phthalic anhydride and 
p-aminobenzaldehyde at 160°, forms yellowish-white clusters of broad 
needles, m. p. 202° (corr.), and resembles the meta-isomeride in being 
readily hydrolysed by strong alkalis to phthalic acid and the original 
aminoaldehyde: the phenylhydrazone crystallises in long, slender, citron- 
yellow needles, m. p. 235—236°, with previous darkening and 
decomposition at 225°; the owime forms yellowish-white leaflets, 
m. p. 227° (decomp., corr.). It is hydrolysed by aqueous sodium 
carbonate to p-aldehydophenylphthalamic acid. This forms a citron- 
yellow, crystalline powder, m. p. 139—140° (decomp.), and yields a 
deep orange phenylhydrazone, which begins to decompose at 210°, m. p. 
231—233°; the oxime crystallises in yellowish-white needles, m. p. 
176°, with previous decomposition at 170°. F. B. 


Preparation of Dianthraquinonylaminecarboxylic Acids. 
BapiscuHeE Aniiin- & Sopa - Fasrix (D.R.-P. 268219).—Dianthraquin- 
onylaminecarboxylic acids are prepared by heating halogen- or amino. 
anthraquinonecarboxylic acids with amino- or halogen-anthraquinones 
respec‘ively in a solvent of high boiling point in the presence of a 
catalyst, such as copper, and an oxide or salt of the alkaline-earth 
metals. Examples are given illustrating the preparation of a 
dianthraquinonylaminecarboxylic acid from 1-chloroanthraquinone-2- 
carboxylic acid and l-aminoanthraquinone, or alternately from 
l-aminoanthraquinone-2-carboxylic acid and 1-chloroanthraquinone, of 
2 : 2’-dianthraquinonylamine-3-carboxylic acid from 2-chloroanthra- 
quinone-3-carboxylic acid and 2-aminoanthraquinone, and of 2: 1’- 
dianthraquinonylamine-3-carboxylic acid from 2-aminoanthraquinone- 
3-carboxylic acid and 1-chloroanthraquinone. J.C. C. 


Constitution of Naringenin. Phloroglucinol Esters of Phenol- 
carboxylic Acids. Apotr Sonn (Ber., 1913, 46, 4050—4059),— 
Will (A., 1885, i, 906 ; 1887, i, 715) supposed naringenin to be an 
ester compounded of phloroglucinol and p-coumaric acid, whereas 
Tutin (T., 1910, 97, 2054), from analogy to eriodictyol and 
hesperitin, assumed that it has a ketonic structure. The ester from the 
above phenol and acid, synthesised by Fischer’s method, is not identical 
with naringenip, which indirectly supports the alternative constitution. 

p-Coumaric acid was prepared by Perkin’s reaction at 175° in an 
open vessel, pressure being unnecessary. It was dissolved in N-alkali, 
treated with methyl chloroformate in a freezing mixture, and then 
the solution was acidified, when p-methylcarbonatocinnamie acid, 
CO,Me-0-C,H,°CH:CH:-CO,H, separated. It crystallised in thin 
prisms from acetone, m. p. 198—199°. The chloride, C,,H,O,Cl, 
formed white, silky prisms or needles, m. p. 137—138°, from which the 
anilide was obtained in pearly leaflets, m. p. 165—166°, which yielded 
p-coumaranilide, thin leaflets, m. p. 202°, when hydrolysed by dilute 
sodium hydroxide. Phloroglucinolearboxylic acid was digested with 
N-sodium hydroxide (2 mols.) and then treated with the above 
p-methylcarbonatocinnamoy! chloride in acetone. The solution was 
acidified, poured into water, and the crude product treated with cold 
N-alkali (3—4 mols.), when the carbonato-group was hydrolysed. On 
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acidifying the deep yellow solution, p-cowmaroylphloroglucinolearboxylic 
[4(or 2)-p-cowmaroylory-2 :6(or 4 :6)-dihydroxybenzoic| acid, 
OH-C,H,-CH:CH:CO-0-C,H,(OH),*CO,H, 

was isolated. It crystallised with 1}H,O in long, thin needles, m. p. 
194°, and gave ‘a deep violet coloration with ferric chloride. It 
was converted into p-coumaroylphloroglucinol [3 : 5-dihydroxyphenyl 
p-coumarate|, OH*C,H,-CH:CH:CO-0-C,H,(OH),, by heating in 
vacuum at 200—220°. A yellow, indefinite powder, m. p, about 200°, 
was thus obtained, almost insoluble in benzene, whereas naringenin 
forms well-defined crystals, m. p. 248°, and is soluble in benzene. 

Similar phloroglucinol esters of the p-hydroxy benzoic acid derivatives 
were also prepared. p-Methylcarbonatobenzoy]phloroglucinolcarboxylic 
acid was obtained from p-methylearbonatobenzoy] chloride (E. Fischer, 
A., 1908, i, 892) and hydrolysed by cold sodium hydroxide to p- 
hydroxybenzoylphloroglucinolcarboxylic [4(or 2)-p-hydroxybenzoyloxy- 
2:6(or 4:6)-dihydroxybenzoic] acid, OH-C,H,*CO-O-C,H,(OH),*CO,H. 
The latter crystallised in thin, tufted needles, m. p. 215°, and gave 
a deep violet-red coloration with ferric chloride. When maintained 
for a short time in vacuum, above its melting point, it yielded 
p-hydroxybenzoylphloroglucinol (3 :5-dihydroxyphenyl p-hydroxybenzoate|, 
OH:C,H,°CO-0-C,H,(OH),, which was obtained in white, moss-like 
masses of needles, m. p. 218°. 

p-Coumaric acid was also reduced to B-p-hydroxyphenylpropionic 
acid, and the crude ethereal extract of the latter was condensed, as 
above, with methyl chlorocarbonate. £B- p- Methylcarbonatophenyl- 
propionic acid, CO,Me:O0-C,H,*CH,*CH,°CO,H, forms thin, glistening 
tablets, m. p. 86—87°. The crude chloride was condensed with phene- 
tidine in the cold. The phenetidide, C,,H,,0O,N, crystallised in prisms, 
m. p. 142—143°, and was hydrolysed to f-p-hydroxyphenylpropiono- 
phenetidide, OH’C,H,-CH,°CH,*CO-NH-C,H,-OEt, which formed 
thick prisms, m. p. 175—176°. The above chloride was also condensed 
with glycine in the presence of the theoretical amount of J-alkali 
hydroxide. The colourless oil obtained on acidifying was extracted 
with ether and hydrolysed by cold alkali, and finally B-p-hydroxy- 
phenylpropionylglycine, OH-C,H,-CH,*CH,°CO-NH°CH,°CO,H, was 
obtained iu glistening prisms from hot water, m. p. 179°. It may 
be a constituent of normal urine, since £-p-hydroxyphenylpropionic 
acid is, J.C. W 


Oxides and Isomerides of Trithiobenzaldehyde. O. Hinssere 
(J. pr. Chem., 1913, [ii], 88, 800—810)—Baumann and Fromm 
(A., 1890, 25) have shown that trithiobenzaldehyde exists in two 
isomeric forms, termed f- and y-trithiobenzaldehydes, which are 
considered to be stereoisomerides of the cis-trans-type. By the 
successive oxidation of the #-form with hydrogen peroxide and 
reduction with hydriodic acid, the author has obtained a third 
isomeride, which he terms 6-trithiobenzaldehyde. The new isomeride 
is converted into the 8-form by crystallisation from glacial acetic acid, 
benzene, or chloroform. 

The author suggests that the @- and 5-forms are sulphur isomerides 
of the same type as the a- and #-trimethylene sulphides (compare A. 
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1913, i, 818), whilst the B- and y-forms are to be considered as 
cis-trans-isomerides, The different behaviour of the B- and y-forms on 
oxidation is, however, difficult to reconcile with this view ; on oxidation 
with hydrogen peroxide, f-trithiobenzaldehyde is converted into a 
tetroxide belonging to the 8-series, whilst the y-isomeride gives rise to 
a pentoxide. Further, both the 6-tetroxide and y-pentoxide on 
oxidation with potassium permanganate yield the same trisulphone. 

3-Trithiobenzaldehyde tetroxide (5-tribenzylidenedisulphoxidesulphone), 
CHPh<So, GH PL>SOm prepared by oxidising B-trithiobenzaldehyde 
with hydrogen peroxide for several days at the ordinary temperature 
in glacial acetic acid solution, crystallises in slender, colourless 
needles, m. p. 256—257° (decomp.), but slowly decomposes on pro- 
longed heating at 130—140°. When kept in contact with hydriodic 
acid (D 1:96) for several days, it is reduced to §-trithiobenzaldehyde, 
which forms a pale brown, crystalline powder, m. p. 180°. 

y-Trithiobenzaldehyde pentoxide (y-tribenzylidenesul phoxidedisul phone), 
CHPR< 50? ORL >S80, obtained by oxidising y-trithiobenzaldehyde 
under the ‘came conditions as given above for the oxidation of 
the B-isomeride, crystallises from glacial acetic acid in small, 
colourless needles (decomp. 254°), and is reduced by hydriodic acid to 
B-trithiobenzaldehyde. 

SO,CHPh 


Tribenzylidenetrisulphone, CHPh S0,-CHPh7 50» prepared by 


oxidising the 6-tetroxide or y-pentoxide with potassium permanganate 
and sulphuric acid, crystallises from ethyl acetate in small needles, which 
are not fused at 300°. It differs from the 5-tetroxide and y-pentoxide 
in not being reduced by hydriodic acid, and in forming a sodium salt, 
which undergoes no change when boiled with aqueous sodium peroxide. 
F. B. 


Methylation of Ketones. J. D. Rieper, Axrt.-Ges. (D.R.-P. 
266405).—-Methyl derivatives of ketones, aldehydes, and esters are 
readily prepared by reducing the corresponding hydroxymethylene 
compounds with hydrogen by the aid of colloidal palladium as catalyst. 
Examples are given of the preparation in this way of 1-methylcyclo- 
hexan-2-one, methyleamphor, and ethyl methylacetoacetate [compare 
following abstract]. J.C. C. 


A New Method of Methylation: Methyl Compounds from 
Hydroxymethylene Compounds. A. Kdérz and E. ScHarrrer 
(J. pr. Chem., 1913, [ii], 88, 604—640).—The method is only 
applicable for the methylation of aliphatic and hydroaromatic ketones, 
and esters of ketonic acids. It consists in converting the ketone into 
the hydroxymethylene derivative (I) and reducing the latter by means 
of hydrogen in the presence of colloidal palladium to the corresponding 
methyl! derivative (IV) : 

0:0 ¢:0 — ¢-0 _ G:0 

-C:CH-OH CH°CH,°OH C:CH, CH-CH,: 
(I.) (II.) (IIT.) (IV.) 
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It is probable that ketone-alcohols of the type (II) are formed as 
intermediate products in the reduction, and that these readily lose 
water, yielding unsaturated compounds (III), which then undergo 
further reduction. Evidence in support of this view is furnished by 
the isolation of a ketone-alcohol of this type in the reduction of 
hydroxymethylenedihydrocarvone, although attempts to reduce 
8-hydroxybutaldehyde, which contains the grouping sh»wn in (IT), 
were unsuccessful. 

On account of their marked acid character, the hydroxymethylene 
compounds often precipitate the palladium from its colloidal solutions, 
and in these cases the reduction cannot be carried out by the usual 
méthods of Paal and Skita, The following method, however, was 
found to be very serviceable where precipitation of the palladium 
occurred : a methyl-alcoholic solution of the hydroxymethylene com- 
pound is placed in the absorption vessel, and an aqueous solution 
of palladous chloride (without any protective colloid) carefully intro- 
duced below this solution. On vigorously shaking, a rapid absorption 
of hydrogen takes place, and although the palladium is very soon pre- 
cipitated, the reduction is complete, provided that only small quantities 
of the hydroxymethylene compound are employed; for large 
quantities, successive treatment with palladous chloride in this manner 
is necessary. 

The following compounds have been prepared by reduction of 
hydroxymethylene compounds in this manner or according to Skita’s 
method. 

1 ; 3-Dimethyleyclohexan-2-one from 3-hydroxymethylene-1-methy]- 
cyclohexan-2-one; methyleyc/ohexan-2-one from hydroxymethylene- 
cyclohexan-2-one; 1:4-dimethyleyclohexan-3-one from 4-hydroxy- 
methy lene-1-methyleyc/ohexan-3-one ; methylmenthone, 1-methyleyclo- 
pentan-2-one, and methyleamphor ‘from the corresponding hydroxy- 
methylene compounds; methylisothujone (1 : 3 : 5-trimethyl-2-isopropyl- 
CO—CMe . 
as an oil, b. p. 103 —105°/11 mm. 
and 229—230° under ordinary pressure. 

The reduction of hydroxymethylenedihydrocarvone yields hydroxy- 


methyldihy drocarvone, CHM o<cH, CH(CH, OE > CH: *CMe:CH,, 


which was isolated in the form of its benzoyl detivative’ (lustrous 
crystals, m. p. 111°), and methyldthydrocarvone, 
HMe 
CHMe OH. CH OH OMe:CH,, 
a liquid, b. p. 226—227°, having an odour resembling that of 
menthone (semicarbazone, m. p. 168°). 

Hydroxymethylene compounds of diketones and ketonic esters can 
be reduced by this method, but not those derived from esters 
of dicarboxylic acids. Thus ethoxymethyleneacetylacetone, 

OEt:CH:C(COMe),, 
and ethyl hydroxymethyleneacetoacetatezyield aa-diacetylethane and 
ethyl methylacetoacetate respectively, whereas the hydroxymethylene 
derivatives of ethyl malonate and ethyl succinate do not undergo 
reduction. 


A!-cyclopenten-4-one), CMe 
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Of the ethers and esters of hydroxymethylene compounds, only those 
which are readily hydrolysed by water can be reduced by this method ; 
the ethyl ethers of ethyl hydroxymethyleneacetoacetate and hydroxy- 
methyleneacetylacetone, being readily hydrolysed by water, are quanti- 
tatively reduced to the corresponding methyl derivatives, whilst 
methoxymethylenecamphor and ethyl ethoxymethylenemalonate, which 
are not readily hydrolysed, cannot be reduced. Similar results were 
obtained in the case of the acetyl derivatives. The reduction of the 
iron and copper salts, and also the amide, imide, and anhydride 
of hydroxymethylenecamphor, was investigated, but with negative 
results. On the other hand, the chloromethylene derivatives of 
camphor and ethy] succinate are readily reduced to methylcamphor and 
ethyl methylsuccinate respectively. 

The behaviour of acetylacetone, acetyleamphor, and 4-acetyl-1-methy]- 
cyclohexan-3-one, which in the enolic form have a structure, 

:CO-C:CMe-OH, 
similar to that of the hydroxymethylene compounds, has also been 
investigated, but no reduction was found to take place; a similar 
negative result was obtained with the enolic form of dibenzoylacetyl- 
methane, 


Influence of the Substituent on the Interaction of 
Benzene and its Derivatives with Benzoyl Chloride in 
Presence of Antimony Trichloride. B. N. Menscuutkin 
(J. Russ. Phys. Chem. Soc., 1913, 45, 1710—1738).—In preceding 
papers (1911 and 1912), the author bas shown, for a number of 
substituents, the immense influence these exert on the capacity of 
aromatic compounds of combining with antimony trichloride and 
tribromide and on the properties of the products of such combination. 
In order to obtain a greater insight into this influence, the in- 
vestigation has now been extended to a more complex reaction, that 
of benzoyl chloride on benzene and its near derivatives in presence 
of antimony tri-haloids. 

This reaction proceeds with less ease than in presence of aluminium 
chloride, and all the experiments were carried out at 150—155°, 
at which temperature evolution of hydrogen chloride proceeds with 
moderate rapidity. The temperature-concentration diagrams of 
binary systems composed of benzoyl chloride and a number of 
aromatic hydrocarbons indic ite in no case the formation of a molecular 
compound (this vol., i, 170). 

Preliminary experiments were made at 150—155° in absence of 
antimony trichloride, but only with mesitylene did the reaction, 
hydrocarbon + benzoyl chloride = ketone + hydrogen chloride, take 
place to an appreciable extent, and even in this case the velocity was 
very small, In the presence of antimony trichloride, these reactions 
proceed readily and give good yields of ketone. The first phase in 
the reaction consists in the formation of a compound of antimony 
trichloride with the hydrocarbon, 28bCl,,C,H,R; this is then acted 
on by the benzoyl chloride, the result being a compound of antimony 
chloride with the ketone, SbCl,,C,H,-CO-C,H,R, which decomposes 
into its constituents at the temperature of the experiment; the 
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antimony trichloride thus liberated may then react with fresh 
quantities of hydrocarbon and benzoyl chloride. The total reaction, 
expressed by the equation ArH+C,H,-COCI + SbCl, = Ar-CO-C,H, + 
HCl +SbCI,, proceeds to an end and gives results in accord with the 
equation representing a bimolecular equation, the hydrocarbon and 
the benzoyl chloride being taken always in molecular proportions. 
The velocity of the reaction varies directly as the square of the 
concentration of the antimony trichloride. 

With benzene and its monoalkyl derivatives the velocity con- 
stants of the reaction in presence of 2SbCI, and ISbCI, are as 
follows : 


2SbCl,. 1SbCl,, 
———, —_—J_—, 
ea etpnceses occeniuss 0°000224 1 0°0000546 1 
RIED dciccwidanie: io 0°00272 12 0°00067 12 
38 8 re 0°00466 21 0°00111 20 
°° . 7 oern 0°0051 22 0:0012 22 
CgH5°C5H)).........000 0°0052 23 -- — 


These figures indicate the great influence of the benzene sub- 
stituent on the velocity of the reaction. The identity of the results 
for propy]- and isoamyl-benzenes seems to indicate the attainment of 
a limiting velocity of reaction, but the explanation, perhaps, lies in 
the marked resinification accompanying the reaction in these two 
cases. 

With dialkylbenzenes the results are as follows: 


2SbCl. 1SbCl,. 
FE nn, ‘Stam, 
ee 0000224 +1 00000546 = 1 
p-CgHyMes*......000.++ 000476 = 1 0-00112 21 
O-CgH Mey ...c00...0¢ 0°00725 82 0-00176 32 
am-CgH ,Megee....++-+: 0-0178 80 0°00446 81 
p-CgH,MePr ......... 0-0089 40 0°0022 40 


The influence of the position of the second substituent is very 
marked (compare Menschutkin, A., 1898, i, 186; 1900, i, 335, 341 ; 
de Bruyn and Steger, A., 1899, i, 744), whilst the increasing 
magnitude of the influence as the size of the substituent increases is 
seen on comparing the results for p-dimethyl- and p-methylisopropyl- 
benzenes. 

The effect of a third substituent is shown by the following 
figures : 


2SbCl. 1SbCl. 

eae, ee, 
ees 0-000224 1 0-0000546 1 
GEIS sonessisnensinen 000272 =s«12 0-00067 12 
am-CgH,Megeee....00-0: 0°0178 80 0°00446 81 
1:3:5-C,HsMe, ... 0107 478 0-026S 493 
1:2:4-C,H Me, ... 0°0316 «141 000760 139 


The constants for 1:3:5- and 1:2: 4-trimethylbenzene are in the 
ratio 3°4 with 2SbCl,, 3°5 for ISbCl,, and 3°6 for 0'5SbCl,. The 
constant for mesitylene is lowered from 0:107 at 155° to 0°0049 at 84° 
when 2SbCl, is taken, and from 0:0269 at 155° to 0°0169 at 125° 
and to 0°0059 at 105° when 1SbCI, is used. 
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In presence of 2SbCl,, the following constants were obtained : 
diphenylmethane, 0°0175 ; diphenyl], 0°0035 ; triphenylmethane, 0°0030, 
but in these cases marked resinification and blackening occur. 

For benzene, chlorobenzene, bromobenzene, and nitrobenzene, the 
constants are in the proportions | ; 0-1 : 0°022 : 0:02. 

The results of the series of measurements made with each 
compound are given in full. T. H. P. 


Synthesis of 2:3-Dihydroxyacetophenone. HEINRICH von 
KrannicuFretpt (Ber., 1913, 46, 4016—4025).—The synthesis of 
2 : 3-dihydroxyacetophenone has been accomplished by the methods of 
Klages (A., 1904, i145) and Posner (A., 1912, i, 453). Incidentally, 
typical derivatives of 2: 3-dimethoxybenzaldehyde have been prepared 
{with M. Haarsa]. 

2 : 3-Dimethoxy-l-a-hydroxyethylbenzene (Klages, Joc. cit.) was 
added to a solution of potassium dichromate and sulphuric acid at 
30°, when the resulting yellow oil was immediately removed by 
steam. 2 :3-Dimethoxyacetophenone, C,,H,,0,, was thus obtained as an 
almost colourless, refractive, mobile, faintly smelling liquid, b. p. 
143—144°/14 mm. The semicarbazone formed white prisms, m. p. 
166—167°, and the oxime crystallised in white, glistening scales, 
m. p. 96—97°. The methoxy-groups were replaced by hydroxyl by 
heating with hydriodic acid or with powdered aluminium chloride in 
chlorobenzene. 2 :3-Dihydroxyacetophenone (v-acetocatechol), C,H,0., 
formed dark yellow prisms, m. p. 97—98°, which gave yellow 
solutions in alkalis and concentrated sulphuric acid. It is best 
purified by the hydrolysis of the acetyl derivative, C,.H,,O;, which 
crystallises in white leaflets, m. p. 109°. 

The above oxime was also obtained by boiling 2 : 3-dimethoxycin- 
namic acid, C,,H,,0,, with hydroxylamine (Posner’s method). This acid 
was obtained from o-veratraldehyde by Perkin’s method in white, 
silky crystals, m. p. 180—181°, which sublime in beautiful needles. 
The dibromide forms colourless prisms, m. p. 152°, and the ethyl ester 
crystallises in colourless, glistening scales, m. p. 44—-45°. -2:3- 
Dimethoxyphenylpropionic acid, C,,H,,0,, was obtained by reduction, 
in colourless crystals, m. p. 63°. The chloride is a pale yellow, mobile 
oil, b. p. 165—166°/15 mm., and the anilide forms white needles, 
m. p. 106—107°. 

2 : 3-Dimethoxybenzaldehyde was also converted into the bisulphite 
compound, and this was filtered, washed with alcohol, and treated with 
a saturated solution of potassium cyanide. On pouring the product 
into water, 2: 3-dimethorymandelonitrile solidified. It crystallised 
in white, microscopic tablets and prisms, m. p. 76°, and was hydrolysed 
to 2: 3-dimethoxymandelic acid, C,H,(OMe),*CH(OH)°CO,H, by solu- 
tion in concentrated hydrochloric acid. This acid crystallises in 
microscopic, white prisms, m. p. 93°, and forms an acetyl derivative, 
m. p. 114°. The nitrile was also heated with hydriodic acid, but the 
2 : 3-dihydroxyphenylacetic acid could not be purified, and was there- 
fore methylated by methyl sulphate and the ester hydrolysed. 
2: 3-Dimethoxyphenylacetic acid, C,,H,,0,, was then obtained in 
white needles, m. p. 82-—83°. 


le 
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[With E. Rosse.er.]|— Attempts were also made to obtain 
2: 3-dihydroxyacetophenone by the action of aluminium chloride 
on guaiacol chloroacetate (compare Fries and Finck, A., 1909, i, 42), 
but rearrangement into the para-position resulted, the product 
being w-chloro-3 :4-dihydroxyacetophenone (Mannich and Hahn, 
A., 1911, i, 649). The above compound was prepared by heating 
guaiacol with chloroacetyl chloride, and obtained in white needles, 
m. p. 60° (compare Einhorn, A., 1903, i, 90, and Dzierzgovsky, 
A., 1894, i, 74). Creosol chloroacetate (Einhorn, Joc. cit.) was pre- 
pared by the same method. When heated to 100° with aluminium 
chloride it yields 3: 4-dihydroay-o-tolyl chloromethyl ketone, C,H,O,Cl, 
which crystallises in almost colourless, microscopic prisms, m. p. 
130°, provokes to sneezing, and gives dark green colorations with 
ferric chloride. 3:4-Dihydroxy-o-tolyl methyl ketone, O©O,H,,0z, 
was prepared from the compound by the action of zine dust in 
acetic acid. It formed white needles, m. p. 168—169°, and gave a 
dark green coloration with ferric chloride. The chloroacetyl group 
was eliminated from the above chloroacetates and also from p-creosol 
chloroacetate (Fries and Finck, loc. cit.) by the action of aniline in 
cold ethereal solution, when w-chloroacetanilide was obtained. 

J.C, W. 


Dinaphthyl Ketones and Dinaphthyl Ketimines. A. E. 
TSCHITSCHIBABIN and 8. I. Korsaain (J. Russ. Phys. Chem. Soc., 1913, 
45, 1823—1829).—The authors have prepared the three dinaphthyl 
ketimines by the method given by Moureu and Mignonac (A., 1913, i, 
873), and have converted them by boiling with dilute hydrochloric acid 
into the corresponding ketones, which are obtained in good yields. 

Di-B-naphthyl ketimine, C(C,,H,)..NH, crystallises in white plates, 
m. p. 121‘5—122°5°, and is a moderately strong base; its hydro- 
chloride and picrate, m. p. 230°5—232° (decomp.), were prepared. 

a-Naphthyl B-naphthyl ketimine, C(C,)H,)..NH, crystallises in 
hemispherical masses of prismatic needles, m. p. 103—104°; the 
hydrochloride and picrate, m. p. 223°5—225:5° (decomp.), were 
prepared. 

Di-a-naphthyl ketimine, C(C,)H,).:NH, forms white, prismatic needles, 
m. p. 87—88° ; its hydrochloride and picrate, m. p. 191—192°5° (decomp.), 
were prepared. 

Di-a-naphthyl ketone forms a picrate, crystallising in large prisms, 
m. p. 121°5—122°. z. H. F. 


Benzyl Derivatives of Anthraquinone and of Indigotin. 
M. TscuriiKn [with E. Pausen] (J. Russ. Phys. Chem. Soc., 1913, 45, 
1834—1845).—The author has investigated the interaction of anthra- 
quinone and phenylbenzyldimethylammonium chloride in presence of 
socium hydroxide and hyposulphite. According to the results of 
Holt (Farbe Zeitung, 1910, 244) and of Porai-Koschic (J. Russ. Phys. 
Chem. Soc., 1910, 42, 1079), this reaction would be expected to lead 
to ethers of anthraquinol (oxanthranol), the latter being formed by 
the reduction of theanthraquinone. The product obtained is, however, 
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analogous to that obtained by Liebermann (A., 1882, 855), and must 
be regarded not as an ether of oxanthranol, but as an alkyl derivative, 
namely, benzyloxanthrone. In its formation, the anthraquinone is 
first converted into the disodium derivative of anthraquinol, which is 
a red, unstable compound, and readily undergoes re-oxidation to 
anthraquinone. From this disodium compound the reaction proceeds 
thus: 


ONa CH,Ph OH CH,Ph 
\ 4 
3 oO’) _ Ay. 
i \/ JN / \4 YC al 
A | 
ONa Cl O 


This compound has the properties ascribed to it by Liebermann 
(loc. cit.), Levi (A., 1885, 1140) and Bach (A., 1890, 1144), and on 
treatment with concentrated sulphuric acid the >>C(CH,Ph)-OH 
group is transformed into >C:CHPh, the compound thus formed 
having m. p. 117°, and not 127° as stated by Levi (doc. cit.). 

In addition to benzyloxanthrone, the above reaction gives yellow 
needles of 9-hydroay-9-benzyl-9 : 10- an 


0,8, <CO#) GH. 2Ph) 0,4, 


m. p. 135—136°, which Bach (A., 1890, 1425) described as 10-hydroxy- 
9- -benzyl- 9: 10- -dihydroanthracene, m. p. 130—140°. 

The above results throw a new light on the structure of the benzyl- 
derivatives of leucoindigotin and ethers of indigotin in general, as 
well as on the whole reaction of benzylation, which is of great 
technical interest. That two isomeric leucoindigotins exist may be 
regarded as indicated by the existence of two diacetyl derivatives, 
to which the author attributes the structures : 


(@) Oo nOD) S0:0< a OH, 
and (8) C,H, ene re CH, ; 


only one tetra-acetyl derivative is known, corresponding with the B-form. 
Leucoindigotin is assumed to consist of an equilibrated mixture of 
the ketonic and enolic isomerides corresponding with the above 
diacety! compounds, the enolic modification always being formed in 
the larger quantity. Etherification by the action of benzyl chloride, 
either alone or in presence of dimethylaniline, or by the action of 
phenylbenzyldimethylammonium chloride (leucotrope), yields only one 
benzyl derivative, for which the constitution 


OH <O (CH EMOH) So:0< 00 S08, 


is proposed. Evidence, oe as the identity of this compound with that 
obtained from the organo-magnesium compound, is quoted in support of 
this structure. Z. Bt. F. 
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Preparation of 8-Nitro-derivatives of Acyl-p-diaminoanthra- 
quinones. FarBENFABRIKEN vorM. Frigpr. Bayer & Uo. (\).R.-P. 
267445).—When 1 : 4-dibenzoyldiaminvanthrwuinoue is treated with 
nitric acid in nitrobenzene suspension at 90°, it yields 2-nitro-1 : 4- 
dibenzoyldiaminoanthraquinone, orange needles, which on hydrolysis 
gives 2-metro-1 : 4-diaminoanthraquinone, greenish-blue needles, 
Similarly, 1:4-diamiuoanthraquinoneurethane gives 2-nzétro-1 : 4-di- 
aminoanthraquinoneurethune, orange-red prisms, which on hydrolysis 
yields the above 2-nitro-1 :4-diaminoanthraquinone. The urethane of 
1:4:5:8-totra-aminoanthraquinone yields a 2-nitro-derivative which 
on hydrolysis furnishes 2-nitro-1 : 4: 5 : 8-tetra-aminoanthraquinone. 


J. C. C. 


The Constituents of Oil of Calamus. H. THoms and 
R. Becxstroem (Ber., 1913, 46, 3946—3948).—The divergence 
between the results of the authors (A., 1901, i, 396; 1902, i, 809, 
810) and tho-e recently published by Semmler and Spornitz (this vol., 
i, 69) is attributed to the different origin of the samples investigated, 
that of the latter investigators being a Russian oil, whilst that of the 
authors was Japanese. D. F. T. 


The Constituents of Ethereal Oils. (The Sesquiterpene 
Fraction of Java Citronella Oil.) F. W. Semmier aud K. E, 
Spornitz (Ber., 1913, 46, 4025—4029).—A specimen of the sesquiter- 
pene fraction of Java citronella oil was freed from methyleugenol by 
washing with dilute alcohol. It then had the constants, b. p. 153—-156°/ 
15 mm., D,) 0°8659, nm) 1°50386, and the analysis suggested the 
presence of some sesquiterpene alcohol. After boiling with sodium, 
followed by several fractionations, sesquicitronellene, C,,H,,, was 
obtained ; b. p. 138—140°/9 mm., D,. 0°8489, np 1°53252, ap + 0°36’. 
The exaltation of the molecular refraction, 74°53 instead of 69°6, the 
reduction by sodium and alcohol to inactive dihydrosesquicttronellene, 
C,,H,,, b. p. 131—133°/12 mm., D,, 0°8316, mn, 14800, and the 
reduction by hydrogen in presence of platinum to inactive octahydro- 
sesquicitronellene, C,,H.., b. p. 115—117°/9 mm., Dy 0°7789, 
ny 143518, indicate that the oil is an aliphatic sesquiterpene with two 
conjugated double linkings, homologous with the aliphatic terpene, 
ocimene (Enklaar, A., 1906, i, 377). 

cycloSesquici(ronellene, C,,H,,, was obtained by heating the aliphatic 
oil with concentrated formic acid. It had b. p. 129—132°/15 mm., 
Dy) 0°8892, nm, 1°5069, ap +56°. It could no longer be reduced by 
sodium and alcohol, but reduction with hydrogen and platinum did not 
conclusively prove whether the compound is mono- or di-cyclic. 

The washed, starting material was also ozonised, and among the 
products of subsequent hydrolysis was found a paraffin, Cy Hg, 
b. p. 165—167°/15 mm., D,) 0°8387, np 1°46370. It 1s uncertain 
whether the substance is a normal constituent or due to sophistication 
of the citronella oil with petroleum, The above-mentioned sesquiterpene 
alcohol, C,,H,,O, was isolated. It is tertiary, contains conjugated 
double linkings, and readily submits to ring formation. J. C. W. 
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Review of the Pioneer Work on the Synthesis of Caout- 
chouc. Francis J. Ponp (J. Amer. Chem. Soc., 1914, 36, 165—199). 
—The literature relating to the early work on the synthesis of 
caoutchouc is reviewed in detail. 

The author has repeated Bouchardat’s experiment, but has failed 
to obtain any product which could be regarded as caoutchouc. 

E. G. 


The Oleo-resins of Jeffrey and Singleleaf Pines. <A. W. 
Scnorcer (J. Ind. Eng. Chem., 1913, 5, 971—973).—The volatile oil 
of Pinus monophylla contains from 80 to 85% of d-a-pinene ; 4 to 5% 
of /- or i-limonene; 4 to 6% of d-cadinene ; losses by polymerisation, 
etc., 45%. The colophony contains 7°22% of resen and resin acids 
isomeric with abietic acid. The volatile oil of Pinus jeffreyi consists of 
about 95% of n-heptane and 5% of an aldehyde, apparently citronellal. 
The colophony contains 12°5% of resen and resin acids isomeric with 
abietic acid. W. P. S. 


The Main Constituent of Japanese Lac. IV. Some 
Derivatives of MHydrourushiol. Riko Masima and Ikvuya 
Nakamura (Ber., 1913, 46, 4080—4088. Compare A., 1912, i, 883). 
—Furtber derivatives of hydrourushiol confirm the assumption that 
it contains two ortho-hydroxyl groups and a straight side-chain, para 
to one of the hydroxy! groups. The nature of this alkyl substituent 
is shown by oxidation with pero anganate in cold aqueous acetone to 
palmitic acid. The side-chain should therefore be C,;H,,, and not 
C,,H. , as was originally suggested. In another paper (this vol., 
i, 167) the preparation of 1-tetradecyl- and 1-pentadecyl]-3 : 4-di- 
methoxybenzenes is described. Unfortunately, neither of these 
products is identical with dimethoxyhydrourushiol, although they 
seem to be nearly related to it. 

The following derivatives of hydrourushiol are described : /ead salt ; 
dibenzoyl derivative, colourless needles, m. p. 59—60°5°; di-m-dinitro- 
benzoyl derivative, white, spherical tufts, m. p. 93°; bromodiacety/- 
hydrourushiol, colourless, m. p. 35—43°, dibromohydrourushiol, a 
brown powder, m. p. 60—66°. 

Dimethoxyhydrourushiol was nitrated, and further derivatives were 
obtained from the nitro-compounds. Fuming nitric acid in acetic acid 
solution yielded nitrodimethoxyhydrourushiol in long needles, m. p. 
72—73°, which were dissolved in fuming nitric acid, and thus con- 
verted into a dinitro-derivative, which formed almost colourless, long, 
flat crystals, m. p. 83°. The mononitro-derivative was readily reduced 
by zinc dust and glacial acetic acid to aminodimethoxyhydrourushiol, 
which yielded small, purple granules, m. p. 65—66°5°. The white 
hydrochloride had m. p. 152—153°; the platinichloride formed slender, 
yellow prisms, m. p. 178°, and the acetyl derivative had m. p. 
66—67°. 

Diacetylhydrourusbiol was very difficult to nitrate. When warmed 
with a mixture of fuming nitric acid and sulphuric acid it yielded 
dinitromonoacetylhydrourushiol, which formed colourless needles, m. p. 
69—70°5°, and gave a yellow potassium salt. It was hydrolysed to 
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dinitrohydrourushiol, pale yellow needles, m. p. 122—122°5°, and this 
was converted into the diacetyl derivative, pale brown granules, 
m. p. 725—73‘5°. The analyses of all these derivatives give values 
which agree with either C,,H,, or C,,H,, for the side-chain. 

On heating hydrourushiol over a free flame or at 350—400° in 
a sealed tube, only catechol could be isolated from the decomposition 
products. J.C. W. 


Synthesis of Picein, the Glucoside of the Pine (Pinus 
picea);-New Artificial Glucoside. F. Mauruner (J. pr. Chem., 
1913, [ii], 88, 764—770).—The gluco-p-hydroxyacetophenone obtained 
by the condensation of -acetobromoglucose with p-hydroxyaceto- 
phenone and hydrolysis of the resulting tetra-acetogluco-p-hydroxy- 
acetophenone (A., 1912, i, 574) is now found to be identical with 
picein, the glucoside isolated by Tanret (A., 1894, i, 616) from the 
needles of the pine. 

The preparation of tetra-acetogluco-p-hydroxyacetophenone is best 
accomplished by the gradual addition of aqueous sodium hydroxide to 
a solution of p-hydroxyacetophenone and f-acetobromoglucose in 
acetone, the temperature not being allowed to rise above 16°. 

Tetra - acetogluco - p-hydroxybenzophenone, C,,H,,0,,, prepared by 
shaking an ethereal solution of B-acetobromoglucose with p-hydroxy- 
benzophenone, dissolved in aqueous sodium hydroxide, crystallises in 
colourless needles, m. p. 167—168°, and is hydrolysed by barium 
hydroxide at the ordinary temperature to gluco-p-hydroxybenzophenone, 
which forms colourless needles, m. p. 178—179°, [ajj —55°58° in 
alcoholic solution. 

Methyl tetra-acetogluco-m-hydroxybenzoate, C..H,,0,., prepared from 
B-acetobromoglucose and methyl m-hydroxybenzoate iu acetone solution 
in the presence of sodium hydroxide, has m. p. 114—115° and is 
hydrolysed by aqueous barium hydroxide to gluco-m-hydroxybenzoic 
acid, C,,H,,O,, erystallising in colourless needles, m. p. 143—144°, 
[a]? — 68°41° in aqueous solution. F. B. 


“Crystallised Rhein” of Commerce. O. A. OErsTERLE and 
KE. R. Haveseta (Arch. Pharm., 1913, 251,550—552).—“ Crystallised 
rhein” of commerce is insoluble in cold aqueous sodium carbonate and 
does not contain a methoxy-group, and therefore does not contain 
rhein (1 :8-dihydroxyanthraquinone-3-carboxylic acid) or emodin 
methyl ether. Its m. p. is 192° and, after recrystallisation from 
benzene, 196° ; its acetyl derivative has m. p. 208°. These constants 
are those of chrysophanic acid and its acetyl derivative respectively. 
‘“‘Orystallised rhein,” therefore, is almost pure chrysophanic acid ; the 
analytical data correspond with the formula C,,H;MeO,(OH).,. an 


Comparative Examination of the Constitution of Tannin 
from Turkish and from Chinese Gall-nuts. K. Feist and 
H. Haun (Arch. Pharm., 1913, 251, 468—526).—A comprehensive 
survey is given of the chemistry of tannin since its discovery by 
Scheele in 1787. 

0 2 
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Finely powdered Chinese gal!-nuts are dried at 100° and then 
extracted successively with chloroform, benzene, and ether. (The last 
solvent removes a crystalline substance which proves to be gallic acid.) 
The tannin is then extracted from the galls by means of acetone. The 
tannin is obtained from the acetone extract as an amorphous powder, 
and yields, by hydrolysis with boiling dilute sulphuric acid, 93:5% of 
gallic acid and about 5°5% of dextrose (identified by its reducing 
properties, rotatory power, fermentibility, and in the form of its 
osazone, m. p. 205°). Hence tannin from Chinese gall-nuts, like that 
from Turkish, contains chemically bound dextrose ; the latter contains 
more dextrose than the former. Turkish tannin, freed as completely 
as possible from glucogallic acid, yields by hydrolysis gallic acid and 
about 9% of dextrose. 

Since tannin, therefore, is apparently a compound (or several com- 
pounds) of gallic acid and dextrose, the most rational method of 
ascertaining its constitution is an examination of the “simplest 
tanviv,” that is, the crystalline substance, glucogallic acid, which is 
extracted by ether from Turkish galls after they have been extracted 
with chloroform and with benzene. Glucogallic acid has a molecular 
weight about 320 (by titration and by the ebullioscopic method in 
acetone) and yields about equal molecular quantities of gallic acid and 
dextrose by hydrolysis with boiling dilute sulphuric acid. By methyl- 
ation by an excess of ethereal diazomethane, glucogallic acid yields a 
substance, m. p. 77°, softening at 60°, yellow crystals, which does not 
develop a coloration with ferric chloride, does not reduce Fehling’s 
solution even after boiling for a short time, contains 49% of methoxy], 
and is hydrolysed, not by boiling dilute sulphuric acid, but by methyl 
alcoholic potassium hydroxide, yielding gallic acid trimethyl ether. 
Hence in glucogallic acid the dextrose cannot have condensed with the 
gallic acid at a phenolic hydroxyl group. Glucogallic acid, there- 
fore, is an ester of dextrose and gallic acid. The following considera- 
tions determine at what point of the dextrose molecule ester formation 
has occurred. Glucogallic acid reduces Fehling’s solution (this does 
not prove the presence of an aldehyde group, because gallic acid, con- 
trary to statements in the literature, also reduces Fehling’s solution), 
but does not form an osazone ; moreover, methylated glucogallic acid 
does not reduce Fehling’s solution. Hence glucogallic acid does not con- 
tain a free aldehyde group, and therefore has the constitution 


| O | 
C,H,(OH),*CO-O-CH-[CH-OH],-CH-CH(OH):-CH,:OH. 
It is quite different in its behaviour from Fischer and Strauss’s 
B-glucosidogallic acid, 


O | 
CO,H-C,H,(OH),*O°CH-[CH-OH],-CH-CH(OH)-CH,-OH. 
Attempts have been made to synthesise glucogallic acid by means of 
bromotetra-acetylglucose. In the first place it is shown that bromo- 
tetra-acety]glucose in ether reacts with an excess of silver phosphate or 
arsenate in the sense of the equation C,H,OBr(OAc),+AgA = 
AgBr+C,H,O(OAc),A (where A denotes an acid radicle). Silver 
triacetylgallate cannot be prepared, but by shaking an ethereal solution 
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of bromotetra-acetylglucose and triacetylgallic acid with silver car- 
bonate, silver bromide and silver acetate are formed, and an amorphous 
substance is produced which is probably incompletely acetylated gluco- 
gallic acid; the evidence for this deduction, however, is by no means 
satisfactory. Attempts to acetylate glucogallic acid have been unsuccess- 
ful, as also have been attempts to hydrolyse the preceding amorphous 
substance, both decomposing during the respective operations, 

By treatment with an excess of ethereal diazomethane, Chinese and 
Turkish tannins have been converted into methylated derivatives 
which have been separated into fractions contajning different per- 
centages of methoxyi. This result is regarded as yet another proof of 
the heterogeneity of tannin. The same conclusion is drawn from the 
results of an investigation of the rotatory powers, in water and in 96% 
alcohol, of various samples of commercial tannin. 

Although glucogallic acid cannot be extracted from Chinese gall-nuts 
and is not produced by the hydrolysis of Turkish tannio, the authors 
regard it as highly probable that this acid is the basis of the Turkish 
and the Chinese tannin molecules. Both are esters of gallic acid and 
dextrose ; in Chinese tannin the percentage of gallic acid is much 
greater than that of dextrose. In agreement with this, the molecular 
weight of Turkish tannin in acetone is very much smaller than that of 
Chinese tannin, and all the fractions of methylated Turkish tannin 
contain a greater percentage of methoxyl than the corresponding 
fractions of methylated Chinese tannin. 

The fraction of methylated Chinese tannin which is insoluble in cold 
absolute alcohol is identical with Herzig’s methylotannin ; it is not an 
individual substance, however, its percentage of methoxyl correspond- 
ing with that required by a mixture of methylated undeca- and 
dodeca-galloyldextrose. The fraction of methylated Turkish tannin 
which is soluble in cold absolute alcohol is, excluding glucogallic acid, 
the only crystalline derivative cf tannin hitherto obtained ; it again, 
however, is not an individual substance, but is a mixture of methylated 
mono-, di-, and tri-galloyldextrose. C. 8. 


Combination of Caffeine with Phenols. A. Baumann (Chem. 
Zentr., 1913, 2, 2036—2037 ; from Arb. Pharm. Inst. Univ. Berlin, 
10, 127—147).—Chlorocaffeine has been condensed with a number of 
phenols, reaction being carried out in the presence of alkali hydroxide 
in aqueous solution under reflux, sometimes at higher temperatures 
under pressure, and sometimes in the presence of xylene. The phenol 
compound of caffeine, C,,H,,0,N,, forms needles, m. p. 143°, which 
are soluble in concentrated hydrochloric acid without decomposition, 
and are stable towards 15% aqueous sodium hydroxide. The guaiacol 
compound, prepared by heating the requisite materials in aqueous 
solution at 140°, consists of colourless needles of faintly bitter taste, 
m. p. 151—152°. The thymol compound, C,,H,,O,N,, needles, m. p. 
130—132°, is prepared in xylene solution at 155°. With the three 
cresols in aqueous solution, chlorocaffeine yields the o-cresol compound, 
C,;H,,0,N,, needles, m. p. 150—151°, the m-cresol compound, needles, 
m. p. 144—145°, and the p-cresol compound, needles, m, p. 138—139°, 
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The eugenol compound, C,,H,,0,N,, consists of needles, m. p. 119—120°, 
whilst the carvacrol compound, needles, has m. p. 145—146°. 

The catechol-monocaffeine compound [o-hydroxyphenoxycaffeine|, 
C,,H,,0,N,, crystallises in needles, m. p. 215°, which are soluble in 
dilute sodium hydroxide, and yield an acetyl derivative, C,,H,,0,N,, 
needles, m. p. 186—187°. The corresponding di-caffeine compound has 
m. p. 280—281°, and is insoluble in dilute sodium bydroxide. Ina 
similar manner, resorcinol yields a monocaffeine compound, needles, 
m. p. 197—198° (acetate, m. p. 123—124°), and a dicaffeine compound, 
m. p. 288—289°. Analogously, quinol gives a monocaffeine com- 
pound, m. p. 206—207° (acetate, m. p. 210—211°), and a dicaffeine 
compound, m. p. 285°. p-Hydroxybenzoic acid likewise condenses with 
chlorocaffeine to yield the substance, C,,H,,0O,N,, m. p. 243—244°, 
needles of slightly bitter taste, soluble in dilute sodium carbonate 
solution. o-Hydroxybenzoic acid and methyl! salicylate could not be 
condensed with chloroczaffeine in the presence of alkali, whilst hydroxy- 
caffeine could not be condensed with phenols. 

The phenol and thymol compounds of caffeine are stable towards 
boiling concentrated hydrochloric acid, and are not attacked at 160° 
by a solution of hydrogen chloride in ether or xylene. They are, 
however, decomposed by concentrated aqueous hydrochloric acid at 
160° into phenol or thymol and hydroxycaffeine. A similar decompo- 
sition is caused by heating with aqueous, more rapidly with alcoholic, 
sodium hydroxide. 


Fermentative Decomposition of Creatinine. II. D. Ackerr- 
MANN (Zeitsch. Biol., 1913, 63, 78—82. Compare A., 1913, i, 1049).— 
NV-Methylbydantoin could not be detected as a product of the decompo- 
sition of creatinine by means of macerated cat’s liver in the presence 
of toluene, 

When creatinine is decomposed by putrefactive bacteria for a 
period of four weeks, sarcosine is formed. It is considered that the 
sarcosine is derived from V-methylhydantoin, but other possibilities of 
its formation are suggested also. KE. F. A. 


Preparation of Salts of Hydrastinine and its Homologues. 
Herman Decker (D.R.-P. 267699. Compare A., 1911, i, 906).—Salts 
of hydrastinine and its homologues of the annexed general formula 

CH (R=hydrogen, alkyl, aryl, or alkylaryl ; 

YN Po X-=acidie group) are obtained by con- 

CH <0? CH, densing N-acylalkyl derivatives of homo- 

2 S0 NX:Alkyl piperonylamine, 

AZ oni aa 
CH,-0,:C,H,°CH,°CH,"N Nary?’ 

and converting the dihydroisoquinoline derivatives so obtained into 

their salts. 

N-Formylmethylhomopiperonylamine, when condensed by means of 
phosphoric oxide, yields hydrastinine ; V-formylethylhomopiperonyl- 
amine gives N-ethylnorbydrastinine (platinichloride, brown prisms, 
m. p. 195—197° decomp.) and benzoyl-N-methylhomopiperony]- 
amine, m. p. 80—81°, furnishes 1-phenylhydrastinine, which forms 
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white needles, m. p. 152—153° (decomp.). The picrate of the latter 
base forms silky needles, m. p. 98—99°. J.C. C, 


Strychnos Alkaloids. XIX. Some New Oxidation Pro- 
ducts of Brucine. Hermann Levucus and Huserr Ravca (Ber., 
1913, 46, 3917—3922).—In addition to brucinonic acid and dihydro- 
brucinonic acid (Leuchs and Brewster, A., 1912, i, 210), the oxidation 
of brucine by potassium permanganate in acetone solution gives rise 
to a mixture of neutral substances which amounts to 10% of the 
brucine used. 

By a complex process of extraction and recrystallisation with various 
solvents, the amorphous mixture could be made to yield three new 
crystalline substances. The chief of these appears to have the 
composition C,,H,,0,N,, and the name trihydroxydehydrobrucine is 
suggested ; it crystallises in cubes or prisms, which are very sparingly 
soluble in chloroform and benzene, and has [a]? +87°4° (in hydro- 
chloric acid, D 1°19) and m. p. 336° (decomp.). It is of interest that 
the solution in acetic acid exhibits no optical activity. 

The second product, which has the composition, C,,H,,0,N,, of a 
trihydroxybrucine, and so is possibly a dihydro-derivative of the 
previous compound, crystallises from benzene solution in needles or 
prisms, m. p. 13\)—135° (decomp.), which contain benzene of crystallisa- 
tion ; the product recrystallised from water has m. p. 240° (decomp.). 
In acetic acid solution the substance has [a]? +5°66°. 

The third substance, C,,H,,0,N,, crystallises from acetic acid in 
pale green, quadratic pyramids, m. p. 290° (decomp.), [a]? +72°8° (in 
acetic acid). 

All three substances give the well-known colour reaction with 
nitric acid. D. F. T. 


Synthesis of Hygrine. II. Synthesis of Racemic Hygrine. 
A New Oxidation Method. Further Remarks on the Catalytic 
Reduction of Pyrrole Derivatives. Kurr Hxss (Ber., 1913, 46, 
4104—4115. Compare A., 1913, i, 1378).—In the former paper an 
account was given of the preparation of two isomeric 1-methyl- 
pyrrolidylpropanols, one of which should yield hygrine on oxidation 
to the ketone. Difficulty was then experienced in the methylation of 
the pyrrolidyl derivative. For this purpose, formaldehyde has now 
been employed, with the unexpected result that oxidation of the 
hydroxyl group also took place during the one operation, so that 
almost quantitative yields of the desired ketones were obtained. A 
comparison of these compounds with hygrine establishes the alkaloid 

, CH, ‘NMe 
as a-1-methylpyrrolidyl-2-propane-f-one, CHs<on + -(H-CH,-COMe? 
although the resolution of the synthetic substance and the racemation 
of the natural product are yet to be accomplished. Willstiitter’s 
assumption (A., 1900, i, 405) is therefore justified. 

The oxidation of hydroxy-aminee to amino-ketones (according to 
the scheme :C*-NHR---CH(OH):: +CH,O=:C-NMeR:::CO:* + H,0) 
seems to be of general application, and is the subject of future work 
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by the author. The preparation of diacetonmethylamine from 
diacetena'!kamine is now described. 

a-2-Pyrrolidylpropan-a-ol was acidified with hydrochloric acid and 
heated with 40% formaldehyde at 115—120° in a sealed tube. The 

. CH,*NMe 

.* -3- -a- 3°) 
product, a-1-methylpyrrolidyl-2-prepane-a-one, CHs<on,-CH-CORt’ 
was dried over barium oxide and obtained as a colourless, mobile, 
hygroscopic oil, b. p. 70—75°/12 mm., bath 90—95°, 69—74°/14 mm., 
bath 85—90°, 80—82°/21 mm., bath 95—100°. It has a powerful 
basic and narcotic odour, is very soluble, and gives the pyrrole 
reaction. It reduces alkaline, but not acid, permanganate, and also 
silver nitrate and neutral gold chloride, but from an acid solution of 
the latter, the aurichloride was obtained in yellow, microscopic needles, 
m. p. 106° (corr.). The oxime, C,H,,ON,, was obtained as a clear 
syrup, b. p. 140°/16 mm., which did not form a picrate. The picrate, 
C,,H,,O,N,, of the ketone formed long, yellow needles, which sintered 
at 95° (corr.) and had m. p. 103° (corr.), 

Similarly, a-2-pyrrolidylpropane-B-ol was converted by formaldehyde 
into a-1-methylpyrrolidyl-2-propane-B-one (formula above), which forms 
a colourless oil, b. p. 79—83°/14 mm., bath 90—100°, 89—92°/ 
21—22 mm., bath 100—110°. It is not so mobile as the isomeride, 
is not discoloured by light, and its poppy-like odour is not so 
unpleasant. The picrate forms slender, yellow needles, which sinter 
at 16z° (corr.) and have m. p. 176° (corr.). The picrate from a 
specimen of natural hygrine, with b. p. 79—81°/11—12 mm., bath 
90—95°, [a]?) 1°2°, had m. p. 158° (corr.). The oxime had m, p. 125° 
(corr.), and the picrate of the oxime agreed exactly with that of 
the oxime of natural hygrine (Liebermann and Kiiling, A., 1893, 
i, 446). 

Attention is again called to the influence of traces of oxygen on the 
spongy piatinum used in the catalytic reductions. Much better 
results are obtained when the preparation is not dried in vacuum, but 
is simply washed with the solvent which is subsequently employed. 
Admission of air to the catalyst causes a rise of temperature and 
cohesion of the finely divided metal. Using spongy palladium as 
catalyst, complete reduction of the pyrryl alcohols to a-2-pyrrolidyl- 
propane |2-propylpyrrolidine], C,H,,N, was effected. This compound 
is very volatile in steam, and could thus be fractionated from the less 
volatile, partially-reduced products, I1t is a clear, mobile, narcotic oil, 
b. p. 145—150°/765 mm. 

Diacetonamine, prepared by Heintz’s method (A., 1874, 1080), was 
successfully distilled in a high vacuum; b. p. 25°/)'14 mm. It was 
reduced by sodium and alcohol to diacetonalkamine (Kahan, A., 1897, 
i, 494), b. p. 70— 75°/16 mm., and this was heated with 40% formalde- 
hyde at 115—120°. Liacetonmethylumine, C,H,,ON, was then obtained 
as a colourless, mobile, very soluble oil, b. p. 5J—53°/15 mm. It has 
a peculiar, menthol-like, overpowering odour. J. C. W. 


A New Method for the Preparation of 1-Substituted 
Isatins. R. SToLLE (Ber., 1913, 46, 3915—3916).—A preliminary 
account of the formation of l-substituted isatins by the intra- 


ORGANIC CHEMISTRY. i, 201 


molecular condensation of oxalic amide chlorides [chloroglyoxylamides] 
of the type COCI-CO-NRPh, which are obtainable by the interaction 
of oxalyl chloride and mono-substituted anilines under suitable 
conditions, 

Chloroglyoaylodiphenylamide, COCI-CO-NPh,, needles, m. p. 70°, 
when treated with water forms diphenyloxamic acid, needles, m. p. 
near 146° (decomp.), and with alcohol produces the corresponding 
ethyl ester, platelets, m. p. 87°. If a bimolecular proportion of 
diphenylamine is taken with oxalyl chloride the product, is oxalo- 
diphenylamide, plates, m. p. 169°,‘which often accompanies the amide 
chloride as by-product. 

The intramolecular condensation of chloroglyoxylodiphenylamide 
gives l-phenylisatin, which when treated with alkalis is converted 
into the sodium salt of the corresponding isatic acid ; this regenerates 
1-phenylisatin on the addition of acids. When heated with phosphorus 
pentachloride, phenylisatin gives a dichloro-derivative, leaflets, m. p. 
100°. 

Ethylaniline reacts in carbon disulphide solution with oxalyl chloride 
in the presence of aluminium chloride, forming 1-ethylisatin, m. p. 95°. 
D. F. T. 


o-Aminopropiophenone, its Acyl Derivatives, and Their 
Condensation to 2- and 4-Hydroxyquinolines. EK. Woxn.icu 
(Arch. Pharm., 1913, 251, 526—550).—o-Nitropropiophenone, 

NO,°C,H,*COEt, 

b. p. 175°/25 mm., a viscous, yellow liquid, is obtained in 42—46% 
yield by treating an ethereal solution of o-nitrobenzoyl chloride with 
an ethereal suspension of ethyl sodiomethylacetoacetate and hydrolys- 
ing the resulting ethyl o-nitrobenzoylmethylacetoacetate by boiling 
dilute sulphuric acid. By reduction with tin and concentrated 
hydrochloric acid on the water-bath, it is converted into 0o-amino- 
propiophenone, m. p. 45—46°, yellowish-white leaflets, from which the 
following acyl derivatives have been prepared by the action of the 
respective acid anhydrides: acetyl derivative, NHAc‘C,H,COEt, 
m. p. 71°, colourless plates; propionyl derivative, m. p. 51°, stout 
rhombohedra ; butyryl derivative, m. p. 39—40°, large, rhombohedral 
crystals, and benzoyl derivative, m. p. 130°, colourless needles. 

In acordance with Camps’ rule (A., 1900, i, 115, 310; 1902, i, 178, 
396), the preceding o-acylaminopropiophenones, except the last, yield 
2- and 4-hydroxyquinoline derivatives by condensation with the 
calculated quantity of sodium hydroxide in boiling aqueous alcohol. 
The 4-hydroxyquinoline derivatives exhibit distinctly basic and acidic 
properties and develop red colorations with ferric chloride, whilst 
2-hydroxyquinoline derivatives do not give a ferric chloride reaction 
and are feebly acidic and basic. Thus o-acetylaminopropiophenone 
yields Konrad and Limpach’s 4-hydroxy-2 :3-dimethylquinoline (A., 
1892, 78) and 2-hydroxy-4-ethylquinoline, m. p. 197°, small prisms 
(hydrochloride, long needles ; platinichloride, 2C,,H,,ON,H,PtCl,,H,O, 
decomp. 199—200°, pale yellow needles ; picrate .m.sp. 149—150°, 
yellow needles). o-Propionylaminopropiophenone , yields 4-hydroxy- 
3-methyl-2-ethylquinoline, m. p. 297° (hydrochloride, m. p. 180—185° ; 
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picrate, m. p. 184°, yellow needles ; platinichloride, 
2C,,H,,ON,H,PtCl,,2H,0, 

decomp. 218° [rapidly heated | reddish-yellow “ needles), and 2-hydroxy- 

3-methyl-4-ethylquinoline, m, p. 188°, colourless needles (picrate, m. p. 

183° ; hydrochloride, m. p. 120—130°). o-Butyrylaminopropiophenone 

yields 2-hydroxy-3 : 4-diethylquinoline, m. p. 174—175° (picrate, m. p. 

156—157°, small, yellow needles ; platinichloride, 
2C,,H,,ON,H,PtCl,,H,0, 

m. p. 194—195°, red needles), and 4-hydroxy-3-methyl-2-propyl- 

quinoline, m. p. 275 (picrate, m. p. 179°; platinichloride, 
2C,,H,,ON,H,PtCl,,2H,0, 

m. p. 201—202°). 

Only one quinoline derivative can be formed by the condensation of 
o-benzoylaminopropiophenone. 4-Hydroxy-2-phenyl-3-methylquinoline, 

. p. 276°, develops a coloration with ferric chloride, but is only 
feebly basic. 

By treatment with phosphorus pentachloride, the preceding hydroxy- 
quinolines are converted into the corresponding chloro-derivatives ; by 
reducing the latter by hydrogen iodide in glacial acetic acid or by dis- 
tillation with zine dust, the corresponding alkylated quinolines are 
obtained. It is found that chlorine in position 4 is more difficultly re- 
moved than chlorine in position 2; the difficulty increases with the 
number of carbon atoms in the alkyl groups, so that the halogen can be 
eliminated from the higher 4-chloroalkylquinolines only by distillation 
with zine dust. 4-Chloro-2:3-dimethylquinoline has m. p. 78° (decomp.). 
2-Chloro-4-ethylquinoline, m. p. 76—77°, crystallises in colourless 
prisms. 4-Chloro-3-methyl-2-ethylquinoline and the corresponding iodo- 
compound have m. p. 22—23° and 64—65° respectively. By distilla- 
tion with zine dust under diminished pressure, 4-hydroxy-3-methyl- 
2-propylquinoline yields two substances, one of which is probably 
3-methyl-2-propylquinoline, m. p. 59° (platinichloride, m. p. 228°), 
whilst the other, m. p. 65—70°, is possibly an indole derivative, since 
it responds to the pine-shaving test. 2-Chloro-3-methyl-4-ethylquinoline, 
m. p. 12—73", is converted into 2-iodo-3-methyl-4-ethylquinoline, 
m. p. 103° » by hydriodic acid, potassium iodide, and amorphous 
phosphorus, but is reduced by hydrogen iodide in glacial acetic acid at 
275° to 3-methyl-4-ethylquinoline, b. p. 172—173°/27—28 mm. 
(picrate, m. p. 196197? platinichloride, m. p. 230°, reddish-yellow 
needles). In a similar manner, 2-chloro-3 : 4-diethylquinoline, b. p. 
203—205°/24—25 mm., is reduced to 3: 4-diethylquinoline, b. p. 
igi 25 mm. (picrate, m. p. 179°, yellow needles ; platinichloride, 

p. 230° [decomp.], yellowish-red needles). 

 iiheeed molecular quantities of o-aminopropiophenone and ethyl 
acetoacetate react at 160—165° to form only 2-hydrowy-3-acetyl- 
4-ethylquinoline, m. p. 198—199°, colourless needles, which is quite 
devoid of basic character, whilst under similar conditions o-amino- 
propiophenone and ethyl benzoylacetate yield 2-hydroxy-3-benzoyl- 
4-ethylquinoline, m. p. 213°, about 8—10% of the intermediate swb- 
stance, CH,Bz-CO-NH:-C,H,°COEt, m. p. 94-——95°, also being obtained ; 
the latter, ‘is converted ‘into the former by aqueous alcoholic sodium 
hydroxide. C. 8. 
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Preparation of Anthraquinoneacridinecarboxylic Acids. 
FARBENFABRIKEN VORM. Friepr. Bayer & Co. (D.R.-P. 262469).— 
1-Anilinoanthraquinone-2-carboxylic acid, when heated with sulphuric 
acid (60°Bé) to 90—100°, yields a mixture of anthraquinone-l : 2- 
acridone and 1l-acridineanthraquinone-2-carboxylic acid. Similarly, 
1-p-chloroanilinoanthraquinone-2-carboxylic acid gives  1-p-chloro- 
acridineanthraquinone-2-carborylic acid, and a corresponding acid is 
produced by the condensation of 1-p-toluidinoanthraquinone-2-carboxylic 
acid. J.C. C, 


The Decomposition of Phenylbenzylideneisooxazolone by 
Phenylhydrazine. Anpré Meyer (Bull. Soc. chim., 1913, [iv], 13, 
1106—1107. Compare Dains and Griffin, A., 1913, i, 1086).— 
1-Phenyl]-4-benzylideneisooxazol-5-one is decomposed by boiling in 
alcoholic solution with phenylhydrazine, giving phenylbenzylidene- 
hydrazone. Hydroxylamine and bases capable of combining with 
aldehydes and ketones can take the place of the phenylhydrazine. 
The reaction is general to such isooxazolones as the above. W. G. 


Preparation of Anthraquinone-/-1 : 1'-oxazines. FARBWERKE - 
vorm. Merster, Lucius & Brinine (D.R.-P. 266945, 266946).— 
Anthbraquinone-J : 1 : 1’-oxazines are obtained by heating a mixture of 
]-halogen-anthraquinones having the 2-position free and 2-halogen-1- 
aminoanthraquinones in nitrobenzene solution with sodium acetate (to 
fix mineral acid) and a catalyst. 


Anthraquinone-N-1 : 1’-owazine, C,,H,0 NH C,,H,O,,, is pre- 
aq 14462 14*6V2 P 


pared from 1-chloroanthraquinone and 2-bromo-l-aminoanthraquinone, 
using copper acetate as catalyst. It separates from quinoline as a 
brownish-violet, crystalline powder. The compound is also obtained 
(second patent) by heating a mixture of 1-nitro-2-hydroxyanthra- 
quinone and 1-chloroanthraquinone in nitrobenzene solution with 
metallic copper. J.C. C. 


Preparation of Anthraquinonethiazoles. BapiscHe ANILIN- 
& Sopa-Fasrik (D.R.-P. 267523. Compare this vol., i, 87).—When 
2-aminoanthraquinones containing a free ortho-position are heated 
with sulphur or sulphur-yielding substances and benzylidene chloride 
(instead of benzotrichloride as previously described, Joc. cit.), anthra- 
quinonethiazoles are produced. These are yellow, crystalline powders, 
which dye cotton in yellow shades from the hyposulphite vat. J.C. C. 


Preparation of Phenazselenonium Colouring Matters. Fars- 
WERKE voRM. Meister, Lucius & Brinine (D.R.-P. 261969).—The 
interaction of potassium selenocyanate and o-nitrodiazobenzene yields 
o-nitroselenocyanobenzene, which with alkalis gives o-nitroselenophenol, 
and this, on reduction, furnishes o-aminoselenophenol. The latter 
condenses with di- or tri-nitrohalogenbenzenes to 


Jn AN TAY nitroselenazines, which on reduction and subse- 
= quent oxidation give phenazselenonium colouring 
NO, matters. 

sr “A \Z 1 : 3-Dinitrophenoselenazine (annexed formula), 


prepared from , picryl chloride and o-aminoseleno- 
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phenol, is a deep red powder, m. p. 195°. It yields by the above 
treatment, 1 : 3-diaminophenazselenoniun chloride, dark olive needles. 
On nitration, dinitrophenoselenazine gives 1:3 :6-trinitrophenoelenazine 
a red powder, m. p. 180°, and the 1:3 : 6-triaminophenazselenonium 
chloride prepared from it forms needles with a metallic lustre. J.C. C. 


The Mechanism of the Rearrangement of Aminobenzyl- 
anilines into Diphenylmethane Bases. A Contribution to 
the Partition of Chemical Valency. J. von Braun and O, Kruser 
(Ber., 1913, 46, 3952—3965).—p-Aminobenzylaniline and its deriv- 
atives when warmed with aromatic amines in acid solution become con- 
verted into pp’-diaminodiphenylmethane derivatives in the manner 
represented by the equation: NMe,°C,H,-CH,-NH°C,H,Me+ 
C,H,,N Me, = NMe,°C,H,°CH,°C,H,-NMe, + C,H,Me-NH,, but little 
is known of the mechanism of the change. A suggestion has been 
made (von Braun, A., 1908, i, 684) that the action occurs in two 
stages, the first involving the fission of the molecule of the p-amino- 
benzylaniline derivative by the action of water, the second stage 
being the condensation of the p-aminobenzyl alcohol derivative formed 
with the aromatic amine producing the diaminodiphenylmetbane com- 
pound ; taking the above example, the equations would be: 

NMe,°C,H,-CH,*NH-C,H,Me+ H,O = 

NMe,°C,H,°CH,°OH + C,H,Me-NH, 

and NMe,*C,H,°CH,°OH + C,H,°NMe, = 

NMe,°C,H,°CH,°C,H,;NMe, + H,0. 
This view of the change has proved a useful working hypothesis (com- 
pare von Braun and collaborators, A., 1912, i, 968; 1913, i, 1327, 
1330), but as aminobenzy! alcohol compounds with a tertiary nitrogen 
atom cannot be made to give the condensation assumed above, the 
explanation must be sought in an entirely different direction. 

New facts have now been discovered concerning the rearrangement. 
The solutions used must not be too acidic, otherwise the yield will be 
far from satisfactory ; the amount of acid should be that required for 
dissolving the reagents. It is found that such a solution, for example, 
of the dihydrochloride of a p-aminobenzylaniline, has characteristic 
properties, and on warming or adding a little alkali, a reddish-yellow 
colour appears which disappears when a large excess of acid is intro- 
duced. m-Aminobenzylaniline derivatives do not produce this colour 
change, neither do they give the rearrangement with aromatic amines. 

The conclusion is therefore drawn that it is those molecules of the 
p-aminobenzylaniline derivative which are less rich in acid which enter 
into the action, and that the lack of acid must exert a weakening 
effect on the linking C-N in the centre of the molecule. ‘The colour 
reaction mentioned above also indicates that the same influence causes 
a tendency to alteration to some quinonoid configuration. The only 
explanation which appears to be compatible with the evidence is that 
represented by the scheme : 


ee ae | 
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The weakening thus produced at the C-N linking in the centre of the 
molecule renders possible the interaction with an aromatic amine to 
produce a diaminodiphenylmethane derivative. It is considered that 
the balance of the evidence is decidedly in favour of the latter of the 
two possibilities for the first stage. 

It is possible that the conversion of diazoamino-compounds . into 
aminoazo-compounds in the presence of the hydrochloride of an aromatic 
amine depends on a similar preliminary disturbance of the N‘NH 
linking, thus: NP-N-NHPh,HCI --> NPh=K--NH,Ph ‘The mole- 
cule then becomes able to react with the aniline hydrochloride, 

NPh=N* *NH,Ph+C,H,;NH,,HCl —> 

bane o- NPh:N-C,H,-NH,,HCl+ NH,Phb,HCl 
(compare Goldschmidt and Reinders, A., "1896, ii, 515, 556). 

The following substances are described : m-Aminobenzylaniline hydro- 
chloride has m. p. 63° (compare Purgotti and Monti, A., 1901, i, 22). 

p-Dimethylaminobenzyl-p-toluidine dihydrochloride forms colour- 
less needles, m. p. 186—187°, and can be converted into a platini- 
chloride, m. p. 189°; when heated in the crystalline condition 
or in solution, the dihydrochloride assumes a reddish-yellow colour ; 
this is not due to a fission of the molecule into p-toluidine and a 
quinonoid substance of the type NMe,Cl:C,H,:CH,, for no appreciable 
amount of p-toluidine is formed. 

By the action of B-naphthalenesulphonyl chloride on an aqueous 
acetone solution of dimethylaminobenzyltoluidine in the presence of 
alkali at the ordinary temperature, the naphthalenesulphonyl derivative, 
NMe,°C,H,°CH,°N(SO,°C,,H,)*C,H,Me, needles, m. p. 137°, is 
obtained ; ‘its hydrochior ide and sulphate are sparingly soluble in 
water. 

If finely divided dimethylaminobenzyltoluidine is shaken with an 
equal quantity of powdered cyanogen bromide, dimethylaminobenzyl- 
cyano-p-toluidine, NMe,°C,H,*CH,*N(CN):C,H,Me, a colourless, erys- 
talline mass, m. p. 135°, is obtained (hydrochloride, leaflets, m. p. 165° ; 
platinichloride, m. p. 116—118°), which is accompanied by some methyl- 
cyanoaminobenzylcyano-p-toluidine, 

CN-NMe’C,H,°CH,°N(CN)-C,H,Me, 

m. p. 140°; this is also obtainable by the action ‘of cyanogen bromide 
on the monocyano- -derivative. The monocyano-compound is easily 
hydrolysed by warm dilute hydrochloric acid, giving as-p-tolyl- 
dimethylaminobenzylcarbamide, NMe,*C;H,*CH,*N(CO-NH,)C,H,Me, 
m. p. 178—179°; like the cyano- compound this is a mono-acid base ; ; 
platinichloride, m. p. 169°. 

p-Dimethylaminobenzyl-p-toluidine gives a p-nitrobenzoyl deriv- 
ative, deep red needles, m. p. 144°; hydrochloride, m. p. 65—66° 
(decomp.) ; platinichloride, m. p. 153—154°. 

The above acyl derivatives of p-dimethylaminobenzyl-p-toluidine 
combine fairly readily with methyl iodide ; the monocyano-derivative 
gives a methiodide, N Me,I*C,H,*CH,*N(CN)-C,H,Me, m. p. 95—100° 
(decomp.) ; the corresponding methiodides of the nitrobenzoyl and of 
the benzoyl derivatives have m. p. 120—121° and 150—151° respect- 
ively. The methiodide, colourless leaflets, m. p. 162%, of the acetyl 
derivative was converted by silver chloride into the corresponding 
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methochloride, m. p. 188°; platinichloride,m. p. 210° (decomp.). On 
repeatedly evaporating its solution in concentrated hydrochloric acid 
to dryness, this methochloride compound loses its acetyl group with 


production of p-dimethylaminobenzyl-p-toluidine methochloride hydro- 


chloride, NMe,Cl-C,H,-CH,-NH(HCl)°C,H,Me, a colourless powder, 
m. p. 177° ; platinichloride, m. p. 199°. This methochloride hydro- 
chloride, as also the acyl derivatives of p-dimethylaminobenzyl-p- 
toluidine, do not give a colour reaction when their aqueous solutions 
are warmed or treated with alkali, and they do not undergo the 
condensation with aromatic amines, thus confirming the authors’ view 
as to the mechanism of this condensation. D. F. T. 


Aminohydrazines. II. Benzylidene-p-aminophenylhydrazine 
(Benzaldehyde-p-aminophenylhydrazone). Hartwic FRANZEN and 
B. von First (Ber., 1913, 46, 3965—3974. Compare Franzen, A., 
1607, i, 321).—It has already been shown that benzaldehyde-o-nitro- 
phenylhydrazone can be reduced by sodium hyposulphite in ammoniacal 
alcoholic solution to benzaldehyde-o-aminophenylhydrazone, but this 
product could not be hydrolysed to the free hydrazine on account of its 
conversion under the influence of acid into 2-phenylbenziminazole. As 
the para-isomeride could not be capable of this condensation, it has 
now been submitted to investigation. 

When an aqueous solution of sodium hyposulphite is gradually 
introduced into a boiling alcoholic solution of benzaldehyde-p-nitro- 
phenylhydrazone to which one-fifth its bulk of a cold saturated 
alcoholic solution of ammonia has been added, reduction is effected to 
benzaldehyde-p-aminophenylhydrazone, yellow needles or leaflets, m. p. 
133—134° (decomp.), which rapidly darken. This substance when 
treated with benzaldehyde in boiling alcoholic solution is converted 
into its benzylidene derivative, CHPh:N-C,H,-NH-N:CHPh, golden- 
yellow leaflets, m. p. 163—164°, which is also obtained occasionally as 
a product of the above reduction. In a similar manner, p-anisaldehyde 
and m-nitrobenzaldehyde condense with benzaldehyde-p-aminophenyl- 
hydrazone, producing the p-anisylidene and wm-nitrobenzylidene 
derivatives, a yellowish-brown, crystalline powder, m. p. 148°, and an 
intense yellow powder, m. p. 155°, respectively. With phenylthio- 
carbimide the benzaldehyde-p-aminophenylhydrazone yields a _ thio- 
carbanilide derivative, NHPh:CS:NH°C,H,-NH-N:CHPh, an almost 
colourless, erystalline mass, m. p. 157°. 

Unlike the ortho-isomeride (oc. cit.), benzaldehyde-p-aminopheny|- 
hydrazone when added in hot alcoholic solution to dilute hydrochloric 
acid at -—10° gives a violet-red, powdery hydrochloride, m. p. 
179—181°, which is unstable in a moist condition ; on the addition of 
concentrated ammenia solution the hydrochloride regenerates the 
original benzaldehyde-p-aminophenylhydrazone. The sulphate can be 
obtained in a similar manner, and shows similar properties. The 
suggestion is made that these strongly coloured salts are possibly of an 
azo-structure, for example, NH,(HCl)-C,H,“N:N-CH,Ph, or a 


quinonoid structure, #2>0,H,:N(HC1)-N:CHPh. 
When benzaldehyde-p-aminophenylhydrazone is treated in boiling 
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alcoholic solution with 2N-sulphuric acid, a deep-coloured solution is 
obtained which, after the addition of water and subsequent cooling, 
gives a deposit of almost colourless leaflets of a su/phate; the lack of 
colour is indicative of a normal structure and confirms the occurrence 
of a rearrangement in the formation of the coloured salts just 
described. 

Under the action of a hot alcoholic solution of hydrogen chloride, 
the behaviour of benzaldehyde-p-aminophenylhydrazone is quite 
different; instead of a hydrochloride or of the likely hydrolytic 
products benzaldehyde and p-aminophenylhydrazine, there is obtained 
p-phenylenediamine together with benzaldehyde and ammonia. This 
result indicates a fission of the molecule at the N-N linking instead 
of at the C:N linking as might be expected, and tkrows light on the 
intramolecular condensation of the ortho-isomeride under the influence 
of acid. In the latter case, the primary products are probably 
o-phenylenediamine, benzaldehyde, and chloroamine, of which the two 
former condense to a dihydrobenziminazole ; this is then oxidised by 
the chloroamine to benziminazole itself, D. ¥. T. 


Crystallography of Some Aromatic Nitrogen Compounds. 
JuLIEN Druaman (Zeitsch. Kryst. Min., 1913, 53, 266—270).—The 
following compounds, prepared by F. D. Chattaway, were measured. 
Bismethy]phenylazimethylene (monoclinic, a: 6: ¢=1°3335: 1: 1°1667 ; 
B=103°44'). N-Dichlorobenzylidenediacetamide (T., 1912, 101, 
1207). N-Chlorophthalimide (rhombic-bisphenoidal, 

a:b:¢=0°3000: 1: 0°275). 
V-Dichlorobenzenesulphonimide (monoclinic, a: 6 : c= 0 7213:1:1°2009; 
B=100°29’). L. J. 8. 


Constitution of Acetylacetonecarbamide [4 : 6-Dimethyl- 
dihydropyrimid-2-one}]. Witiiam J. Hare (J. Amer. Chem. Soc., 
1914, 36, 104—115).—Acetylacetonecarbamide exists in two modifica- 
tions, one colourless, the other yellow. It has been suggested by Haan 
(A., 1908, i, 577) that the former is 4 : 6-dimethyl-2 ; 3-dihydro- 
pyrimid-2-one, CH<C yo j>CO, and the latter, 4: 6-dimethyl- 


2 : 5-dihydropyrimid-2-one, cn, <Cie:N> 00. Both compounds crys- 
tallise with 2H,O, and have m. p. 197°. 

A potassium salt can be prepared from an aqueous solution of either 
of these compounds, and is completely decomposed by the carbon 
dioxide of the atmosphere. On adding silver nitrate to a solution of 
either modification, a white silver salt is precipitated, which reacts with 
methyl iodide with formation of a red, crystalline methyl iodide 
additive compound of a trimethylpyrimidone. Mercuric chloride also 
yields an insoluble salt with the dimethyldibydropyrimidone. When a 
solution of the yellow acetylacetonecarbamide in methyl alcohol is 
boiled with methyl iodide, the additive compound, C,H,ON,,Mel, is 
produced in the form of colourless crystals which gradually become red 
when left in the air. 

If diazomethane vapour is passed into a cold solution of acetyl- 
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acetonecarbamide in chloroform, 3 : 4 : 6-trimethyl-2 : 3-dihydropyrimid- 
2-one, m. p. 63°, is obtained which forms colourless crystals. The same 
compound can be prepared by the condensation of methylearbamide 
with acetone ; its hydrochloride crystallises in colourless prisms. The 
conclusion is drawn that acetylacetonecarbamide does not contain a 
hydroxyl group and that the tautomeric forms must have the 
constitutions ascribed to them by Haan. E. G. 


Preparation of 5-Mono- and -di-allylbarbituric Acids. 
Gese.tscHart FUR Cxemiscue Inpustraie (D.R.-P. 268158).—The 
interaction of allyl bromide and barbituric acid, according to the 
quantities used, leads to the production of 5-allylbarbiturie acid, m. p. 
162°, and 5-diallylbarbituric acid. The latter forms colourless leaflets, 
m. p. 169—170°, and has a stronger hypnotic action than the 
corresponding diethyl derivative (veronal). J.C. C. 


Constitution of Benzoylhydrazicarbony]l. KR. Stottée and 
K. O. Leverkus (Ber., 1913, 46, 4076—4080. Compare A., 1913, 
i, 898).—The authors have carried out the proposed condensations of 
nitrobenzoylhydrazicarbonyl with benzoyl chloride and benzoylhydrazi- 
carbonyl with nitrobenzoyl chloride, and have obtained different 
products. This argues against the hydrazicarbonyl structure for 
these derivatives. © 

The formation of 2:5-diphenyl-1:3:4-oxadiazole by the action of 
heat on dibenzoylhydrazicarbonyl and the preparation of ethyl 
dibenzhydraziodoformate by the action of sodium ethoxide (A., 1913, 
i, 97) agree with the alternate oxadiazole formula. The tautomeric 
formule : 

CPh:N CPh-—N 
(LL) O< Co-NH (IL) O< (oH): 
most nearly correspond with the behaviour of ‘ benzoylhydrazi- 
carbonyl” and its substitution products. 

On this basis, the compound is re-named 2-keto-5-phenyl-2 : 3- 
dihydro-1 : 3 : 4-oxadiazole ; “ dibenzoylhydrazicarbonyl” is called 
2-keto-3-benzoyl-5-phenyl-2 : 3-dihydro-l : 3 : 4-oxadiazole; and Sches- 
takov’s methyl derivative of ‘ benzoylhydrazicarbonyl” (A., 1913, 
i, 97), which yields benzoylhydrazine on heating with water, and 
therefore exists in the tautomeric form corresponding with (II), is 
re-named 2-methoxy-5-phenyl-l : 3 : 4-oxadiazole. 

2-Keto-3-p-nitrobenzoyl-5-phenyl-2 : 3-dihydro-1 : 3 : 4-oxadiazole, 

0 wae | 
CO—N-CO-C,H,:NO,” 
was obtained by heating “ benzoylhydrazicarbonyl” with p-nitro- 
benzoyl chloride in pyridine, in leaflets, m. p. 195°. 2-Keto-3-benzoyl- 
5-p-nitrophenyl-2 : 3-dihydro-1 : 3 : 4-oadiazole, 
C(C,H,-NO,):N 
°<co————n’ 
formed glistening needles and leaflets, m. p. 196°. A mixture of the 
isomerides melted about 30° lower. Both compounds yielded benzoyl- 
p-nitrobenzoylhydrazine, C,,H,,O,N,, on warming with dilute sodium 
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hydroxide and precipitating with acids. The compound was also 
prepared from p-nitrobenzoylhydrazine and benzoyl chloride. It is a 
white powder, m. p. 236°. On heating alone, they also gave the same 
phenyl-p-nitrophenyl-1 : 3: 4-oxadiazole, C,,H,O,N;, the evolution of 
carbon dioxide being quantitative. This compound was also obtained 
by heating benzoyl-p-nitrobenzoylhydrazine with thionyl chloride. It 
forms glistening leaflets, m. p. 209°. J. 0. W. 


The Formation of Mettenylbis|phenylmethylpyrazolone] 
from Phenylmethylpyrazoloneglyoxylic Acid. WitHeLm WIszLI- 
cenus and Orro Birincer (Ber., 1913, 46, 3948—3949).—A correc- 
tion. The substance recently obtained by heating an alcoholic solution 
of 1-pheny]l-3-methy]-5-pyrazolone-4-glyoxylic acid (Wislicenus, Elvert, 
and Kurtz, A., 1913, i, 1387), and described as 1-phenyl-3-methyl- A. 
methylene-5- -_pyrazolone, is in reality methenylbis| phenylmethyl- 


NPh ‘CO. CO--N Ph 
pyrazolone], |! N—oMe >CH-CH: C< ome: a (compare Betti and 
Mundici, A., 1907, i, 543). ee 


Preparation of 1:7-Dimethylguanine. FarBENFABRIKEN VORM. 
Friepr. Bayer & Co. (D.R.-P. 262470).—2 : 4: 5-Triamino-6-pyrimi- 
done is converted into the 5-formyl derivative by treatment with 
dilute formic acid at a moderate temperature, the latter methylated, 
and the l-methyl derivative boiled with concentrated formic acid, 


NMe—CO— C NH 
NH)-NH: Co— _y?CE, erystallising in 


whereby 1-methylguanine, é (: 
needles, is produced. On methylation, 1 : 7-dimethylguanine, needles, 
m. p. 337—339°, is obtained. J.C. C. 


Carbamides of the Rosaniline Series. Gurpo Mayer (J. pr. 
Chem., 1913, [ii], 88, 699—-730).—An account of the preparation and 
properties of carbamide derivatives of the following three types from 
pararosaniline, rosaniline, and tri-p-aminophenyldi-m-tolylcarbinol, the 
dye-base of new-magenta : 

I. NH,*CO:-NH-C,H,°C(C,H,-NH,),"OH. 
II. NHPh: ye ge C,H,°C(C,H,-NH,),"OH. 
aN H-CO-NH: G, H, 
mL on-040 OH -NH-CO-NH-C,H, SC-OH. 
C,H,;-NH:CO:NH: C, H, 
The compounds of the first “type are obtained ‘in the form of their 
hydrochlorides (1) by the addition of potassium cyanate to aqueous 
solutions of the hydrochlorides of the dyes, and (2) by fusing the dye- 
bases with carbamide and heating the product with hydrochloric acid. 
The following compounds were prepared in this manner : 
4”-Diamino-4-carbamidotriphenylcarbinol hydrochloride, 
NH,CI:C,H,:C(C,H,-NH,)-C,H,-NH-CO-NH,, 
from pararosaniline ; “4 4"-diamino-4-ca1 b imidodiphenyl-m- -tolylearbinol 
hydrochloride from rosaniline, and 4’: 4’-diamino-4-carbamidophenyl- 
di-m-tolylcarbinol hydrochloride from the dye base of new-magenta. 
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The corresponding bases, which probably have a quinonoid structure, 
are obtained by heating the hydrochlorides with dilute aqueous potassium 
hydroxide for several days at 90—95°. 

The compounds described above decompose, when heated, with the 
evolution of ammonia and aniline, give red colorations on treatment 
with strong mineral acids, and yield diazonium compounds, which 
couple with resorcinol and R-salt to form yellow azo-dyes. They 
are reduced to the corresponding leuco-compounds with zine and 
hydrochloric acid, and give characteristic colorations with potassium 
chlorate and hydrochloric acid and other oxidising agents ; the picrates 
and mercurichlorides are mentioned. When the sulphate of the 
carbamide, derived from pararosaniline, is treated with acetic acid and 
solid sodium nitrite, and the resulting solution diluted with water, 
an unstable, flesh-coloured diazonium compound, 

NH,°CO-N(NO)-C,H,°C(OH)(C,H,°NH,)°C,H,°N,Cl, 
is precipitated. The diazonium compound rapidly loses nitric oxide, 
yielding a product from which 4”-amino-4'-hydroxy-4-carbamidotri- 
phenylcarbinol hydrochloride, 
NH,C1C,H,:C(C,H,-OH)-C,H,-NH-CO-NH,, 

is obtained by boiling with water and subsequent treatment with 
hydrochloric acid. When boiled, the filtrate from the above unstable 
diazonium compound yields aurin and 4’ :4”-dihydrowy-4-carbamido- 
triphenylearbinol, O:C,H,:C(C,H,-OH)-C,H,-NH-CO-NH,, a_ black 
substance which gives intensely violet solutions in dilute aqueous 
potassium hydroxide. 

The phenylcarbamides of type II are obtained in the form of their 
hydrochlorides by fusing the dye bases with phenylcarbamide and 
dissolving the product in hydrochioric acid. The hydrochlorides of 
4’ : 4" -diamino-4-phenylcarbamidotriphenylcarbinol, 

NH,CI:C,H,:C(C,H,*NH,)°C,H,-NH-CO-NHPh, 
from pararosaniline, of 4’ : 4’-diamino-4'-phenylcarbamidodiphenyl-m- 
tolylcarbinol, from rosaniline, and 4’ : 4’-diamino-4-phenylcarbamido- 
phenyldi-m-tolylcarbinol, from the dye base of new-magenta, were pre- 
pared in this manner; the corresponding imino-bases are formed by 
heating the hydrochlorides with aqueons potassium hydroxides. 

The above phenylcarbamides form picrates and mercurichlorides, can 
be diazotised, and give characteristic colorations on treatment with 

strong mineral acids and oxidis- 


ZEs H,:N HCl-CO-NH:O,H, \ ing agents. When heated they 
oZo, H, *"NH—CO-NH-: C, H,—-C decompose without melting. 
<\c H.-NH-CO-NHCI:C,H,7 The tricarbamides of type III 


are obtained in the form of their 
hydrochlorides (annexed formula) by passing carbonyl chloride into a 
hydrochloric acid solution of the dyes ; the hydrochlorides are sparingly 
soluble in water and decompose when heated with evolution of aniline 
and ammonia. The free bases are also described. F. B. 


Some Thiocarbamides of the Rosaniline Series. Sreerriep 
Hitter (J. pr. Chem., 1913, [ii], 88, 731—743. Compare preceding 
abstract).—When heated with carbon disulphide in alcoholic solution 
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in the presence of a little sulphur, pararosaniline in converted into a 
trithiocarbamide of the annexed con- 

/ocH NH-CS*N HCH stitution ; similar compounds, 

O¢ 0,H,"NH-CS-NH-C,H,7 C O,,H,.N,8, 
~ C,H,-N-—CS—N :C,H,7 and C,,H,,N,8,, have also been pre- 
pared from rosaniline and 4 : 4’: 4”- 
triaminophenyldi-m-tolylcarbinol. 

The three compounds are brownish-red to blackish-red substances, 
having a metallic lustre, yield in acetic acid solution metallic precipi- 
tates with picric acid, copper sulphate and mercuric chloride, and are 
decomposed by hot acids with liberation of hydrogen sulphide. On 
treatment with sodium hydroxide, their solutions in acetic acid yield 
the corresponding red carbinol bases. 

When hggted with benzoic acid and aniline, the trithiocarbamides 
from pararosaniline and rosaniline yield blue phenyl derivatives, which 
yield reddish-brown solutions in strong acids. 

Attempts to prepare the trithiocarbamide, derived from para- 
rosaniline, by the addition of ammonium thiocyanate to a hot alcoholic 
solution of pararosaniline hydrochloride, gave tri-p-aminotriphenyl- 
carbinol thiocyanate, C,,H,,.N,S, as a lustrous, green, metallic 
precipitate. 

4: 4'-Diamino-4’-phenylthiocarbamidotriphenylearbinol, 

NH-:C,H,:C(C,H,-NH,)-C,H,-NH°CS-NHPb, 
4: 4’-diamino-4"-phenylthiocarbamidodiphenyl-m-tolylcarbinol, 
NH-C,H,:C(O,H,"NH,)°C,H,Me-NH-CS:NHPb, 

and 4: 4’-diamino-4" -phenylthiocarbamidophenyldi-m-tolylearbinol, 

NH-C,H,:C(C,H,Me-NH,)°C,H,Me*-NH-CS:NHPh, 
are obtained by heating phenylthiocarbimide with alcoholic solutions 
of pararosaniline, rosaniline, and tri-p-aminophenyldi-m-tolylcarbinol 
respectively. They are amorphous, violet substances, which give orange- 
red solutions in sulphuric acid, and when heated with dilute acids or 
water are partly resolved into their components and partly converted 
into the corresponding carbamides with evolution of hydrogen 
sulphide. 

When heated with benzoic acid and aniline they yield blue phenyl 
derivatives. The hydrochlorides, (BHC), prepared by the direct union 
of phenylthiocarbimide and the hydrochlorides of the original dye bases, 
form red aqueous or alcoholic solutions from which the corresponding 


carbinol bases are precipitated on the addition of sodium hydroxide. 
F. B. 


The Kinetics of the Sandmeyer Reaction. P. Warntie and 
Jouanna Tuomas (Ber., 1913, 46, 3923—3937. Compare Heller, A., 
1910, i, 240; Heller and Tischner, A., 1911, i, 243)—The cuprous 
haloid employed in the Sandmeyer reaction is fairly generally believed 
to form an intermediate additive compound with the diazo-compound, 
although various views are held as to the details of the mechanism of 
the change. 

Cryoscopic experiments with a solution of cuprous chloride in dilute 
hydrochloric acid give probability to the view that it is the double 
molecule Cu,C), and not CuCl which is involved in the change. 


p 2 
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By adding a concentrated solution of benzenediazonium chloride at 
-17° gradually to a saturated solution of cuprous chloride in 259%, 
hydrochloric acid at —60°, the authors have obtained an unstable, 
bulky, red precipitate of composition, C,H,N,Cl,Cu,Cl,, analogous to 
the cuprous bromide compound isolated by Hantzsch (A., 1895, i, 516). 

Measurements of the velocity of the decomposition of benzenedi- 
azonium and p-toluenediazonium chloride solutions at 0° in the presence 
of an approximately equimolecular quantity of cuprous chloride 
dissolved in hydrochloric acid, by means of the volume of liberated 
nitrogen, show that the p-toluenediazonium salt decomposes much 
more slowly than the benzenediazonium salt. The constants calculated 
for a unimolecular change in any one experiment were satisfactory, but 
the higher the initial concentration of diazonium salt and cuprous 
chloride the greater the constants obtained. This effect appears to be 
due to the cuprous chloride, and the deduction may be drawn that of 
the two successive reactions, that expressed by 

N,PhCl + Cu,Cl, = N,PhCl,Cu,Cl, 

is of measurable velocity and seems to be unimolecular on account of 
the constancy of the concentration of the cuprous chloride during an 
experiment, whilst the change N,PhCl,Cu,Cl, = PhCi+N,+Cu,Cl, is 
very rapid. The simplicity of this view is somewhat discountenanced 
by the impossibility of obtaining satisfactory constants when the 
diazonium salt and cuprous chloride are present in other than 
equimolecular proportions, and by the authors’ discovery that with 
equimolecular proportions of diazonium and cuprous salts the velocity 
of the reaction is very considerably depressed by increased concentration 
of the hydrochloric acid present, 

A rise of 10° in the temperature of the reaction increases the 
velocity to twice its original value. This result indicates that in the 
preparation of a phenol from a diazonium salt (for which the tempera- 
ture-coeflicient is above 3:5), a high temperature will be advisable, whilst 
a lower temperature should prove more satisfactory for the formation of 
an aryl haloid. 

It is suggested that the decomposition of the diazonium haloids may 
to some extent follow the course : 


Ar (Cl Ar Cl 

1 

NiN+ —-> N, 

Cl 
analogous to the well-known explanation of phenol formation, for the 
investigation of which it will be necessary to investigate the velocity 


of decomposition with various concentrations of acid in the absence of 
the disturbing effect of cuprous chloride. D. F. T. 


The Nature of the Free Amino-groups in Proteins. 
DonaLp D. Van Stryke and Frepericx J. Bincnarp (J. Biol. Chem., 
1914, 16, 539—547).—In various native proteins (hemoglobin, 
caseinogen, gelatin, edestin, gliadin, etc.), the amount of free amino- 
nitrogen is equal to one-half the lysine nitrogen ; in gliadin there is a 
difference of 0-7%. The period required for complete reaction of the 
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proteins with nitrous acids (thirty minutes) is longer than that 
required by a-amino-acids (three to four minutes), but corresponds 
with that found for lysine with an a-amino-group free. The conclusion 
is drawn that the same group is free in the protein molecule ; and this 
group practically represents the entire amount of free NH, determin- 
able in native proteins by this method. All the others are condensed 
into peptide linkings. With the primary proteoses the relations are 
different, the free NH, exceeding half the lysine nitrogen by 3 to 5%. 
W. D. H. 


The Colloidal State of the Mixed Protein and Gold Sols. 
Frieprich Jacoss (Biochem. Zeitsch., 1913, 58, 343—351).—The 
effect of the addition of gold sols to protein solutions was investigated 
by measurement of the changes in the viscosity and osmotic pressure 
of the solutions. Under the conditions of the experiments, this 
addition caused no appreciable change in the viscosity. It produced, 
however, a lowering of the osmotic pressure, which was 7°4% in 
the case of albumin and 3°9% in that of hemoglobin. In the case of 
globulin, no change could be detected, owing to the small absolute 
pressure. 8. B. 8. 


The “Gold Numbers” of the Proteins of the Blood. 
W. Heupner and Fr. Jacoss (Biochem. Zeitsch., 1913, 58, 352—361). 
—The “ gold numbers” of various fractions of albumin, globulin, and 
hemoglobin were determined. The variations in different prepara- 
tions of the same substance were, however, somewhat large. The 
“gold numbers” cannot be used, therefore, for the identification of 
auy given blood-protein. 8. B.S. 


Some Protein Derivatives. Kari LanpstTeiner (Biochem. 
Zeitsch., 1913, 58, 362—364).—The products obtained from proteins 
of horse-serum, precipitated therefrom by alcohols, by treatment with 
acetic anhydride, with alcohol in the presence of hydrochloric and 
sulphuric acids, and with diazomethane are described. The first and 
third of these products, when tested by the complement-deviation 
method, were found to have lost their species specificity. 8. B.S. 


The Clotting of Caseinogen Solutions. Samuet Barner 
Scuryver (Biochem. J., 1913, '7, 568—575).— Casein prepared by the 
use of pepsin (or rennin) differs from metacaseinogen, a product 
obtained’ by the action of water at 37° on caseinogen, in that it cannot 
be converted by solution in alkali hydroxide and reprecipitation into 
a more soluble product which dissolves in calcium hydroxide to yield 
clottable solutions. Pancreatin clots caseinogen only in the presence 
of soluble calcium salts; the casein produced has only half the 
solubility in half-saturated lime water of the casein prepared by 
pepsin. Caseins are regarded as combinations of the protein and 
enzyme. The action of the enzymes is not an ordinary proteoclastic 
one; the same view has also been expressed by van Slyke and 
Bosworth. “ Natural caseinogen ” is probably not a calcium salt. 

W. D. HH, 
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The Hexone Bases of Caseinogen. Donatp D. Van Styke 
(J. Biol. Chem., 1914, 16, 531—538).—The following figures were 
obtained by Kossel’s and by the author’s methods : 


Kossel’s Nitrogen distribu- 
method. tion method. 


Histidine 4°1—4°5 6°2 

ATBINING ..0...0000..000.000008 7'5—7°8 . 

BARE teree-cccsese> ncevceseesee 8°7—9'3 

The loss of histidine in Kossel’s method is ascribed to adsorption by 

barium phosphotungstate. The results with arginine are practically 
the same in both methods. The Kossel-Patton method as modified by 
Osborne, Leavenworth, and Brautlecht gives more consistent results 
for histidine. W. D. H. 


Ovo-mucoid and Metallic Hydroxides. J. Neumann (Zeitsch. 
physiol. Chem., 1914, 89, 149—150).—Ovo-mucoid can be completely 
precipitated by zinc hydroxide in the presence of potassium hydroxide 
or sodium carbonate. This is attributed to the formation of a hydrate ; 
other metallic hydroxides act in the same way, and there is in the 
quantity used an inverse proportion between it and the molecular 
weight of the metallic hydroxide. Primary proteins and proteoses act 
in the same way, but not peptone. W. D. H. 


Enzyme Action, Facts and Theory. HeEnprik PIETER 
Barenprecut (Biochem. J., 1913, 7, 549—561).—A criticism of some 
of the recent researches on the kinetics of enzyme action. The radiation 
theory of enzyme action (Barendrecht, A., 1904, ii, 551) is extended. 
Enzyme action spreads like radiation from a centre. The radiation 
may be absorbed by the substrate, by the products of action, or by any 
other foreign substance. The enzyme particle extends its catalytic 
action in a sphere as regards both hydrolysis and synthesis. 

A new isomeride of dextrose, enzyme made, is postulated, the 


transformation of which to stable dextrose is a balanced action. 
E. F. A. 


The Auto-catalysis of Trypsinogen. H. M. Vernon (J. Physiol., 
1913, 47, 325—338).—When once trypsinogen is activated, that is, 
converted into trypsin by enterokinase, the view is taken that further 
activation is mainly due to trypsin itself (auto-catalysis), or rather toa 
variety of trypsin called “ unstable trypsin.” W. Dz. H. 


Behaviour of Diastase in the Presence of a Specific 
Precipitate. Agnes ELLEN Porter (Biochem. J., 1914, '7, 599—603). 
— The action of diastase is accelerated by the presence of serum. In 
the presence of antigen (dilute egg-white solutions) the enzyme is more 
active with normal rabbit serum than when rabbit serum immunised 
against egg-white is used: hence the immune serum exercises the 
greater absorption. A similar difference is observed when horse- 
serum is used as the antigen. 

Taka-diastase displayed no tendency to become absorbed by a 
specific precipitate. Serum from which the globulins had been 
precipitated by saturation with carbon dioxide and removed after 
centrifuging, retained most of the original enzyme activity. 

E. F. A. 
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Hydrolysis of Glycogen by Diastatic Enzymes. II. Influence 
of Salts on the Rate of Hydrolysis. Roianp Victor Noraris 
(Biochem. J., 1913, 7, 622—629. Compare A., 1913, i, 308).—A 
dialysed extract of pig’s pancreas has practically no hydrolysing action 
when added to a dialysed glycogen solution. The addition of small 
quantities of neutral salts restores the activity of the enzyme. The 
most effective salts are those of the halogen acids, the activity 
diminishing in the order: chloride, bromide, iodide. Potassium, 
sodium, and also calcium, barium and magnesium chlorides produce 
quantitatively the same acceleration. Nitrates have a slight acceler- 
ating action, but sulphates are almost without action in restoring 
activity to the dialysed enzyme. They have no depressing action 
neither do they hinder the acceleration produced by sodium chloride. 
The concentration of salt required to produce a maximum degree of 
hydrolysis rises with increasing enzyme concentration, but appears to 
be independent of the glycogen concentration. The anion is much 
more concerned in the reaction than the cation, and the action of the 
salts is chiefly confined to the enzyme. E. F. A. 


The Preparation of Protein-free Emulsin. Konssn: Onta 
(Biochem. Zeitsch., 1913, 58, 329—338).—If the commercial prepara- 
tion of emulsin is digested with one-tenth part of its weight of 
pancreatin in 100 times its weight of water, rendered slightly alkaline | 
with ammonia, a considerable amount of protein passes into solution. 
If the digest is dialysed, concentrated, and precipitated with alcohol, 
a product is produced which is somewhat more active than the 
original emulsin, and which is quite free from proteins. The substance 
thus obtained contains calcium, magnesium and phosphorus, and 
yields a reducing substance on hydrolysis with acids. Whilst the 
protein-free emulsin hydrolyses amygdalin and salicin, it is free from 
other ferments which are present in the crude product. 8. B. 8. 


The Optimum Temperature of Salicin Hydrolysis by Enzyme 
Action is Independent of the Concentration of Substrate 
and Enzyme. Artuur Compton (Proc. Roy. Soc, 1913, B, 87, 
245—254).—The temperature of the greatest activity of sweet- 
almond emulsin acting on salicin is determined under different 
conditions according as the concentration of the substrate and that of 
the enzyme are varied separately or together. The optimum is shown 
to be constant at about 34°. E. F. A. 


The Reduction Ferments. V. The Co-ferment of Per- 
hydridase. Formation of Aldehydes from Amino-acids. 
A. Bacu (Biochem. Zeitsch., 1913, 58, 205—212).—It has been shown 
that erepton (a commercial digestion product of protein) acts as a 
co-ferment to perhydridase. It is now found that this preparation 
yields aldehyde when its solution is submitted to distillation. The 
aldehyde appears entirely in the first third of the distillate. If the 
residue is kept for twenty-four hours and again distilled, a quantity 
of aldehyde equal to that given in the first distillation is obtained. 
If the distillation is now continued in a current of air, aldehyde is 
again produced, each fraction of the distillate containing approximately 
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the same amount of aldehyde. Strecker’s reaction will explain the 
formation of aldehyde from erepton, which can be imitated very nearly 
when aniline is distilled with p-benzoquinone. The oxidation of the 
amino-acid is effected by the water, and the hydrogen thus set free 
reduces the “acceptor.” In a current of air the latter is again 
oxidised. The action of erepton as a co-ferment to perhydridase can 
therefore be explained by the fact that under certain conditions it can 
give rise to a simple aldehyde, which is the true co-ferment. Perhydri- 
dase is a true aldehydase. 8. B.S. 


The Conditions of Action of Rennin. L. Micwagvis and 
A. Menperssoun (Biochem. Zeitsch., 1913, 58, 315—328).—The 
optimal precipitation point of caseinogen by acid from either pure 
solution or milk lies at [H*]=2°5x 10-5. In presence of lime it is 
shifted in the acid direction, and is then less distinct at about 
[H*]=3x10-4. The optimal coagulation point by rennin in the 
presence of lime lies between [H"])=4 x 10-7 and 1 x 10~°, but cannot 
be determined with greater accuracy. The points [H*]= 3x 10-6 and 
[H*]}=1x 10-7 are certainly outside the region of optimal activity. 
Between the optimal point of acid precipitation and of rennin action 
there exists a zone which lies outside the optimal conditions for both 
these actions. This indicates that the rennin action and the acid 
precipitation are distinct actions, a conclusion which is confirmed by 
the fact that the calcium ion action in rennin clotting cannot be 
replaced by increased hydrogen-ion concentration. 8. B.S. 


Preparation of Organic Arsenic Compounds. HeEernricu 
Bart (D.R.-P. 267082).—3-Carbethoxyamino-4-hydroxyphenylarsine 
(annexed formula), prepared by the electro- 

OH lytic reduction of the corresponding arsinic 

CO. Et: NH + ge acid, is a colourless, crystalline powder, m. p. 
3 ee 155—160°; on treatment with sulphurous 
AsH, acid and subsequent hydrolysis, it furnishes 

a base which is useful for the preparation of 


therapeutically active compounds. J.C. C. 


Preparation of Organic Arsenic Compounds. Hernricu Barr 
(D.R.-P, 268172).—3-Carbethoxyamino-4-hydroxyphenylarsinic acid is 
prepared by adding a solution of diazotised 5-amino-2-hydroxypheny]- 
urethane (m. p. 130°) to a solution of sodium arsenite and sodium 
hydroxide to which copper paste has been added. Sodium p-hydroxy- 
phenylarsinate is similarly obtained from p-aminophenol. J. C. C. 


Preparation of Aromatic Stibino-compounds, Aromatic 
Stibine Oxides, and their Derivatives. Cuemiscuz FaBrik von 
Heypen, Axt.-Ges. (D.R.-P. 268451).—Aromatic stibino-compounds 
and stibine oxides are prepared by reducing the corresponding mono- 
arylstibinic acids. Stibinobenzene, C,H,*Sb:Sb-C,H,, is obtained by 
reducing phenylstibinic acid with sodium hyposulphite in sodium 
hydroxide solution ; m-aminophenylstibine oxide, NH,*C,H,’SbO, by 
reducing m-nitrophenylstibinie acid with stannous. chluride (the 
intermediate compound, m-aminophenylstibine chloride hydrochloride, 
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HCI,NH,°C,H,°SbC),, has m. p. 215°) ; di-m-aminostibinobenzene from 
the intermediate compound just mentioned, and sodium hyposulphite, or 
hypophosphite, and mm’-diamino - pp’ -dihydroxystibinobenzene from 
m-nitro-p-hydroxyphenylstibinic acid and sodium hyposulphite. 

J.C. C. 


Preparation of Secondary Aromatic Stibine Oxides and 
their Derivatives. CHEmiscHE Faprik von Herypen, Akt.-Ges. 
(D.R.-P. 269206).—Secondary aromatic stibine oxides are prepared by 
reducing the chlorides of the corresponding stibinic acids with sulphur 
dioxide in methyl-alcoholic solution. m-Aminodiphenylstibine oxide, 
NH,°C,H,’SbPh-O-SbPh-C,H,-NH,, is a faintly-coloured powder 
which sinters at 70°. J. ©. C. 


Preparation of Aromatic Nitrohydroxystibinic Acids. 
CHEemiscHeE Faprik von F. Heypen, Axt.-Grs. (D.R.-P. 262236. 
Compare A., 1913, i, 1122).—Nitrohalogenarylstibinic acids are 
treated with alkali hydroxides and furnish nitrohydroxystibinic acids. 
p-Chlorophenylstibinic acid, prepared from diazotised p-chloroaniline 
and antimony oxide, yields, on nitration, 4-chloro-3-nitrophenylstibinic 
acid, the aqueous solution of which, with hydrochloric acid, gives the 
chloride, NO,°C,H,Cl-SbOCI,, On warming the acid with potassium 
hydroxide solution, potassium 3-nitro-4-hydroxyphenyl-1-stibinate is 
produced as a scarlet, crystalline powder, from which the yellow 3-nitro- 
4-hydroxyphenyl-1-stibinic acid is obtained on acidification (compare 
loc, cit.). J.C. C. 


Preparation of Aromatic Stibinic Acids. CHeEmiscHe Fasrik 
von Heypen, Axt.-Ges. (D.R.-P. 269205. Compare A., 1913, i, 
416).—Secondary and tertiary stibinic acids are prepared by treating 
an aromatic diazonium salt with a mono- or di-aryl substituted 
antimony oxide in the presence of alkali hydroxide. The interaction 
of benzenediazonium chloride and m-aminophenylstibine oxide fur- 
nishes m-aminodiphenylstibinic acid, a faintly-coloured powder. 
Chloro-m-phenylenestibinic acid, a brown powder, is obtained by de- 
composing diazotised p-chloro-m-aminophenylstibine chloride with cold 
sodium hydroxide, and by a similar method, phenyl-m-phenylenestibinic 
acid, C,H,:SbPh(OH),, a brown powder, is prepared from m-amino- 
diphenyistibine oxide. J.C. C. 


Physiological Chemistry. 


The Removal of Diffusible Substances from the Circulating 
Blood by Dialysis. Jonn J. ABet, Leonarp G. Rowntree, and B. B. 
Turner (7. Pharmacol. expt. Ther., 1914, 5, 275—316).—The artery of 
an animal (previously treated with hirudin) is connected to an 
apparatus consisting of tubes made of cellodin, outside of which 


i. 218 ABSTRACTS OF CHEMICAL PAPERS. 


is Ringer’s solution ; the blood thus subjected to dialysis is returned 
to a vein of the animal. The blood is thus in part freed from 
diffusible substances, and the operation does no harm to the animal. 
Quantitative results with salicylic acid show that the rate of 
removal of this from the blood compares not unfavourably with 
the kidney. The method is regarded as one of great promise, even 
from the therapeutic point of view. W. D. H. 


“Sucre Virtuel” and Blood Glycolysis. R. Lérine (J. Biol. 
Chem., 1914, 16, 559—561).—Polemical against Macleod (A., 1913, i, 
1258), who is stated to have insufficiently or incorrectly quoted the 
author’s writings. The main point is that after the blood is 
removed, an increase of sugar in it may occur at 58° before glyco- 
lysis sets in. W. D. H. 


The Sugar of the Blood Plasma. H. Brerry and (Mllé.) Lucie 
FanpDarp (Compt. rend , 1914, 158, 61—64).— The authors have deter- 
mined the amounts of free and combined sugar in the plasmas 
from venous and arterial blood drawn simultaneously from horses 
and dogs, and from arterial blood from chicken. Except in two 
cases, the animals were bled without an anesthetic, and it was 
found that the venous plasma was richer in combined sugar than 
the corresponding arterial plasma. An examination of the nature 
of the reducing sugar obtained by hydrolysis of the serum points 
to it being dextrose. Possibly a little glucosamine is present. 

W. G. 


A New Vaso-constrictor Substance in the Blood, and 
Adrenal Cortex. Cart Voretiin and Davin [. Macnur (J. Amer. 
Med. Assoc., 1913, 61, 2136—2138).—From the blood of men and 
other animals a crystalline substance was isolated, which had a 
powerful and lasting vaso-constrictor effect. The blood or serum 
was dried, and extracted with chloroform; on evaporating the 
extract, the residue was extracted with methyl alcohol; on evapor- 
ating off the alcohol, the substance in question was obtained. It 
is probably related to cholesterol. The same material was also 
obtained from the adrenal cortex. It has a digitalis-like action 
on the heart. W. D. H. 


Fibrinogen. I. Its Origin and Destruction in the Body. 
G. H. Wurrrte (Amer. J. Physiol., 1914, 33, 50—69).—The amount 
of fibrinogen in dog’s blood varies greatly, but is not influenced 
by feeding or fasting; the variations in human blood are smaller. 
The amount of fibrinogen rises in pneumonia and septicemia, and 
it falls even to zero in acute liver injury; it is usually low in most 
(but not all) cachetic conditions. It has no relationship to activity 
or disease of the bone marrow. If the circulation of the blood is 
confined to head and thorax by tying the aorta, the fibrinogen 
rapidly disappears, as it is used by the tissues and the source of 
supply is cut off. If the liver is removed from the circulation, 
the fibrinogen does not fall appreciably, some other organ (the 
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intestine) continuing the supply. In chloroform poisoning of the 
liver, the fibrinogen drops rapidly ; probably the injured liver cells 
effect a drain on the blood fibrinogen. No enzyme able to destroy 
fibrinogen could be isolated from them. W. D. H. 


Fibrinogen. II. Association of Liver and Intestine in 
Regeneration of Fibrinogen. E. W. GooppasturE (Amer. J. 
Physiol., 1914, 33, 70—85) —In young dogs, regeneration of fibrinogen 
after the blood has been defibrinated is rapid, occurring in about 
half-an-hour, Ligature of the hepatic artery and spleen pedicle 
causes a slight delay, and' of the intestines, a marked delay in 
regeneration. If the intestines are entirely removed, fibrinogen 
returns to the normal within eight hours. Chloroform anzsthesia 
also causes great delay. The conclusion is drawn that the produc- 
tion of fibrinogen is the result of the combined activity of the liver 
and intestine. W. D. H. 


The Influence of Phosphatides on Blood Coagulation. C. A. 
PEKELHARING (Zeitsch. physiol. Chem., 1914, 89, 22—38).—Some 
recent workers have stated that phosphatides hasten blood-clotting, 
and have suggested that thrombokinase is a phosphatide. The 
present experiments with lecithin and blood-plasma, or solutions 
of fibrinogen, show that this phosphatide does not hasten the 
process, or in cases where the clotting time is shortened the result 
can be explained in other ways. W. Dz. H. 


Distribution, Inhibition, and Acceleration in Hemolysis. 
Svante ARRHENIUS aod Frain Busanovié (Medd. K. Vet. Nobelinstitut., 
1913, 2, No. 32, 1--22).—Observations have been made with refer- 
ence to the influence of various salts on the hemolytic action of 
different substances on red blood corpuscles. From a comparison 
of the hemolytic effects produced by the alkaline earth-metal 
chlorides, it is found that the activity increases with increasing 
atomic weight. The hemolytic action of benzene is increased by 
calcium chloride, whilst that of chloroform is diminished when 
hypotonic solutions are employed in the comparison. Potassium 
oxalate reduces the activity of chloroform and ammonium chloride 
in hypotonic solution, but has no appreciable influence on the 
activity of saponin and of acetone in isotonic solution. Sodium 
fluoride is also without effect on the action of saponin in isotonic 
solution. ; 

Other observations refer to the hemolytic action of various 
organic substances, and from these it appears that the hemolysis 
is inhibited by weak hemolysts if the action takes place in 
hypotonic solution. 

The distribution of the hemolytic substances methyl, ethyl, and 
isoamyl alcohol, ethyl ether, and acetone between the blood 
corpuscles and the surrounding solution has been examined, and 
the results show that the ratio of distribution is about 3 for methyl 
alcohol and acetone, 3°3 for ethyl alcohol and ethyl ether, and 
5°5 for isoamyl alcohol. The absorption capacity of the blood 
corpuscles for these weak hemolysts is therefore very much smaller 
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than for the strong hemolysts, for which the distribution ratio is 
of the order 100—1000. H. M. D. 


The Hemolytic Action of Mixtures of Cyclamin and 
Cholesterol. Hermann Lummerznem (Medd. K. Vet. Nobelinstitut., 
1913, 2, No. 28, 1—21).—From observations on the hemolytic 
action of mixtures of cyclamin and cholesterol, it would appear that 
these substances combine to form a dissociating complex compound. 
For a given quantity of cyclamin, the hemolytic effect decreases as 
the amount of cholesterol present increases. 

Consistent values can only be obtained when the observations are 
made with one and the same solution of blood corpuscles. The 
divergences are attributed to the presence of serum, which reduces 
the hemolytic effect of the cyclamin. H. M. D. 


The Secretion of Gastric Juice in the Cat. A. J. Cartson, 
J. 8. Orr, and W. F. Brinkman (Amer. J. Physiol., 1914, 33, 86—94). 
—The experiments on cats with a Pavlov stomach pouch showed 
that the “appetite secretion” is practically identical with that 
in the dog. The drinking of water if the animals are thirsty causes 
secretion of gastric juice; this secretion is only partly “ psychic.” 

W. D. H. 


The Ferments of the Pancreas. III. The Properties of 
Trypsin, Trypsinogen, and Enterokinase. Jonn MELLANBY and 
V. J. Wooutey (J. Physiol., 1913, 47, 339—360).—The effects of 
destructive agents on trypsin, trypsinogen, and enterokinase show 
great variations. The only effective agents for preserving trypsin 
at 38° are salts of the alkaline earths, especially calcium. In 
alkaline solutions (W0°16-sodium carbonate) trypsin is destroyed 
within forty-five minutes at 50° and within five minutes at 60°. 
In acid solution (W0°025-hydrochloric acid) destruction is much 
slower, and some remains undestroyed even after boiling for five 
minutes. Trypsinogen keeps indefinitely in V0°16-sodium carbonate 
at room temperature, but is destroyed in five minutes at 65°. 
Hydrochloric acid (¥V0°25) has no effect on it at 40°, and even 
at 100°, for five minutes, 30% of it is undestroyed. In the presence 
of neutral salts the température of destruction varies. The most 
marked property of enterokinase is its immediate destruction in 
the presence of free acid (N0°01l-hydrochloric acid) at 16°. In 
water or WV0°‘5-sodium chloride solution, five minutes’ heating at 
65° destroys it; the same strength of calcium chloride raises this 
temperature to 75°. Albumin, peptone, and amino-acids protect 
trypsin from heat destruction at 50° in varying degrees. The effect 
of amino-acids is small. The duration of protection is related to 
the length of time taken by the trypsin to digest the added 
protein. 

Serum contains anti-trypsin and anti-enterokinase, but no anti- 
trypsinogen. The trypsin—antitrypsin compound cannot be broken 
up so as to liberate the trypsin. Enterokinase occurs in the greatest 
quantity in the mucous membrane of the first 2/7 of the small 


PHYSIOLOGICAL CHEMISTRY. i, 221 


intestine, and especially in the superficial layers. There is evidence 
that it is not formed by Brunner’s glands. It is found in small 
amounts in almost every tissue of the body. 

The general view taken of the action of the various enzymes on 
one another is the following: Enterokinase and trypsin are 
destroyed by the hydrochloric acid of the gastric juice, but tryp- 
sinogen is not acted on. Trypsinogen, however, is destroyed by 
pepsin and hydrochloric acid. Trypsin has no effect on entero- 
kinase or trypsinogen. Enterokinase has no effect on trypsin, but 
activates trypsinogen. Pepsin is destroyed by the alkali of 
pancreatic juice. ee 3 


The Adaptation of Entero-amylase to Chemical Stimulation. 
L. J. te Groen (Zeitsch. physiol. Chem., 1914, 89, 91—100).—Intes- 
tinal juice collected from a Vella’s fistula is amylolytic, even when 
the secretion is excited by a non-specific substance such as sodium 
cholate. In the omega double fistula of Lombroso, there is more 
such action in the oral than in the aboral half. On regular diets, 
the amount of amylase is constant, but stimulation of the intestinal 
mucous membrane with starch solution increases the amount of 
amylase formed. W. D. iH. 


Fasting Studies. XII. Ammonia, Phosphate, Chloride, 
and Acid Excretion of a Fasting Man. D. W. Wi son and P. B. 
Hawk (J. Amer. Chem. Soc., 1914, 36, 137—146).—An experiment is 
described which was undertaken with the object of ascertaining the 
relation between the ammonia, phosphate, chloride, and acid ex- 
creted in the urine during a seven-day fast, and during a subsequent 
low-feeding period of four days and a high-feeding period of five 
days. During a preliminary period of four days, the subject was 
given a uniform diet containing 21°86 grams of nitrogen per day. 
The daily routine work of the subject (a laboratory instructor) was 
continued during the fast. 

In the course of the fast, the ammonia excreted rose rapidly, 
reaching a maximum on the sixth day; the acidity increased to 
a maximum on the third day and then gradually diminished ; the 
phosphate increased until the third day and then decreased, the 
relative decrease being closely parallel to that of the acidity; the 
amount of chloride excreted decreased rapidly for three days and 
afterwards more slowly. 

During the low-feeding period, the subject received a diet con- 
taining 5°23 grams of nitrogen per day. The ammonia nitrogen 
was higher during the first day of this period than on the last day 
of the fast, but subsequently decreased, although the minimum 
value was somewhat higher than any value observed in the pre- 
liminary period. The acidity fell immediately to a value lower 
than any noted in the preliminary period and continued to decrease 
until the fourth day. The phosphate diminished slightly on the 
first day, and considerably on the second, and subsequently in- 
creased to about half the value found in the preliminary period. 
The chloride decreased greatly on the first day, reached a minimum 
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on the second day, and remained at this value for the remainder 
of the period. 

In the final period, the amount of food given was increased to 
that of the preliminary period. The ammonia continued to de- 
crease for the first two days, increased greatly on the third, and 
decreased on the fourth and fifth days to a value rather above that 
of the preliminary period. The acidity increased on the first day 
to a value somewhat below the normal and did not vary greathy 
subsequently. The amount of phosphate increased rapidly, was 
above the normal on the second and third days, but for the re- 
mainder of the period was a little below the average of the pre- 
liminary period. The chloride increased during the first three days 
and all the values were higher than those of the preliminary period. 

These results are discussed in their relation to the metabolic 


processes. E. G. 


Fasting Studies. XIII. Output of Fecal Bacteria as 
Influenced by Fasting and by Low and High Protein Intake. 
N. R. Biatwerwick and P. B. Hawk (J. Amer. Chem. Soc., 1914, 36, 
147—152).—In the preceding paper, Wilson and Hawk have given 
an account of the study of the ammonia, phosphate, chloride, and 
acid excretion of a subject undergoing a seven-day fast. During 
the course of the same experiment, observations were made of the 
amount of fecal bacteria excreted. It was found that the daily 
excretion of bacterial nitrogen was reduced from 1°571 grams to 
0°101 gram, whilst the actual weight of the excreted bacterial sub- 
stance fell from 14°336 grams to 0°920 gram per day. The propor- 
tion of the fecal nitrogen present as bacterial nitrogen was dimin- 
ished from 55°82% to 32°29% as a result of the fast. The percentage 
of dry bacteria in the feces was slightly increased. 

During the period of the low protein diet, the amounts of bac- 
terial nitrogen and of bacterial substance excreted were approxi- 
mately the same as during the fast, but, on the resumption of a 
high protein diet, the amounts immediately underwent a consider- 
able increase. The proportion of the fecal nitrogen consisting of 
bacterial nitrogen was about the same in both the high and low 
protein feeding periods. No definite relation could be traced 
between the excretion of fecal bacteria and that of urinary 
indican. The ingestion of 5°23 grams of nitrogen after the fast was 
followed by an excretion of fecal bacteria which was only one- 
fourteenth as great as that produced before the fast when four 
times as much nitrogen was ingested. E. G. 


The Influence of Drinking on Digestion. Franz Gréssets 
(Zeitsch. physiol. Chem., 1914, 89, 1—21).—The observations recorded 
relate to the rate of outflow of the contents of the stomach in dogs. 
This increases the more fluid is administered; pure water leaves 
the stomach most easily. Alcoholic drinks and coffee slow the 
output in comparison. Thirst, and the taking of fluid to allay it, 
delays the digestion of a meal. W. D. H. 
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Water Drinking. XV. The Output of Fecal Bacteria as 
Influenced by the Drinking of Distilled Water at Meal Times. 
N. R. BuaTHerwick and P. B. Hawk (Biochem. Bull., 1913, 3, 28—40). 
—Two subjects were fed for a month on a uniform diet; in the 
fecal nitrogen, the bacterial nitrogen constituted 57°5%; the pro- 
portion of dry bacteria in dry feces was 30%, and the weight of dry 
bacteria 6°2 grams a day. When 500 c.c. of distilled water were 
added to the usual water ingestion (100 c.c.) at each meal, there 
was a decrease in bacterial nitrogen; when the amount was in- 
creased to 850 c.c. per meal, this decrease was more pronounced. 
The addition of water leads to better utilisation of proteins, and 
better digestion and absorption; this beneficial result continued 
during the periods after the water ingestion. Copious water 
drinking lessens the urinary indican. W. D. H. 


Studies in Water Drinking. XVI. Influence of Distilled 
Water Drinking with Meals on Fat and Carbohydrate Utilisa- 
tion. N. R. Biatserwick and P. B. Hawk (J. Amer. Chem. Soc., 
1914, 36, 152—157).—Mattill and Hawk (A., 1912, ii, 64) ob- 
served a slight improvement in the utilisation of fat when large 
volumes of freshly-prepared, softened water were taken with meals. 
In an experiment now described, two young men were given a 
uniform diet and the effect of the copious ingestion of distilled 
water was studied. It was found that the utilisation of fat and 
carbohydrate was not appreciably affected. E. G. 


Studies in Water Drinking. XVII. Ammonia Output as 
an Index of the Stimulation of Gastric Secretion following 
Water Ingestion. F. Wits and P. B. Hawk (J. Amer. Chem. Soc., 
1914, 836, 158—165).—A study of the effect on two men of drinking 
water with meals showed that an increase took place in the amount 
of ammonia excreted which was directly proportional to the extra 
volume of water ingested. Evidence is adduced which indicates 
that this increase was directly due to the stimulation of gastric 
secretion by the water. It is suggested that the uniform relation 
between the water ingested and the ammonia excreted may be 
regarded as indicating an attempt on the part of the gastric cells 
to maintain a uniform acid concentration. The increased amount 
of ammonia excreted per 100 c.c. of water ingested was a little 
higher when moderate quantities of water were drunk than when 
very large volumes were taken. The increase in the output of 
ammonia by one subject was 100% greater than in the case of the 
other, in spite of the fact that the ingestion of water was increased 
by the same amount in each instance. During the period of the 
ingestion of large volumes of water, reduced indican values were 
observed, which indicates that the increase in the ammonia ex- 
cretion did not arise from intestinal putrefaction. E. G. 


Intermediary Purine Metabolism. I. The Purine Store in 
the Liver and its Relationship to Uric Acid Excretion. Hans 
RosEnBera (Chem. Zenir., 1913, ii, 1691—1692; from Zettsch. expt. 
Path. Ther., 1913, 14, 245—254).—Certain purine derivatives can be 
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removed from the surviving liver of a dog by perfusion, even when 
the animal has been kept on a purine-free diet. The amount can 
be altered (a) before the perfusion (with blood) by the alteration 
of the diet, the amount being diminished by a purine-free diet and 
increased by a purine-rich diet; (b) during the perfusion by drugs. 
Atophan and adrenaline increase the amount. The author draws 
the conclusion that the liver can store purine substances in the same 
manner as it does glycogen and fats. When the amount reaches a 
certain limit, the organ becomes saturated and the purine sub- 
stances enter the circulation. This fact will explain the variations 
in the uric acid excretion with purine-free and purine-rich diets. 
In gouty subjects, the saturation point is raised, owing to the slow 
action of enzymes. Atophan can influence these pathological (and 
also the physiological) conditions by making the flow of purine 
substances from the liver continuous. 8. B. 8S. 


Intermediary Purine Metabolism. II. Uric Acid Piqtre. 
Epear Micwaéuis (Chem. Zenir., 1913, ii, 1692; from Zeitsch. exp. 
Path. Ther., 1913, 14, 255—261).—The Claude Bernard pigdre pro- 
duces in rabbits a transient, but very marked, increase in the 
allantoin excretion, and a change in that of the other nitrogenous 
substances. The autfior believes that the sugar centre also 
controls the purine metabolism of the liver and has a marked 
influence on the general metabolism. 8. B. 8. 


The Influence of Diet on the Formation of Indole in the 
Organism. D. M. Berrranp (Ann. Jnst. Pasteur, 1913, 2'7, 76—82). 
—It was found that rabbits, when fed with carrots, excreted no 
indole derivatives in the urine, whereas those fed on potatoes con- 
tained these substances. Detailed examination of the bacterial 
flora of the intestine failed to reveal any marked difference between 
the animals fed on different diets. It is known that B. coli, in the 
presence of a medium from which indole can be produced, do not 
give rise to this substance when sugar is added. They attack, by 
preference, the latter, producing acidity, and do not degrade the 
proteins to indoles. The difference of indole production, when the 
animals are fed on carrots and potatoes, may be due, therefore, to 
the differences in the degradation of the carbohydrates, and the 
presence or absence of acids in the intestine. S. B. 8. 


Retention of Nitrogen after Feeding on Ammonium Salts 
and Urea. E. Grare (Zeitsch. physiol. Chem., 1913, 88, 389—424).— 
A discussion of the way in which the nitrogen is retained in the 
body after feeding on ammonium salts and urea. Further experi- 
ments on pigs are described which lead to the conclusion that the 
form in which the nitrogen is retained must be in combination as 
protein or protein-like substances. W. Dz. H. 


Fat Absorption. III. Changesin Fat During Absorption. 
W. R. Broor (J. Biol. Chem., 1914, 16, 517—529).—During absorp- 
tion the lowering of melting point of fats of high melting point 
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points to an addition of an unsaturated (probably oleic) acid. An 
elevation of the melting point and lowering of iodine value in fats 
of low melting point points to an addition of saturated fatty acids. 
In cocoanut oil, which consists mainly of glycerides of saturated 
fatty acids, there is addition of oleic acid without change in the 
melting point. In cod liver oil, which contains a large percentage 
of glycerides of highly unsaturated fatty acids, lowering of the 
iodine value occurs. The intestine shows a tendency in producing 
these changes to bring about a chyle fat of uniform nature, presum- 
ably the characteristic body fat of the animal. W. D. H. 


The Rate of Absorption of Cholesterol from the Digestive 
Tract of Rabbits. Epwin P. Leaman (J. Biol. Chem., 1914, 16, 
495—503).—It is possible by giving rabbits small doses of chole- 
sterol by the mouth to demonstrate in the majority of experiments 
an increase of this substance in the blood in the course of a few 
hours. W. D. H. 


Fatty Acids of Hen’s Eggs. V. H. Morrram (Proc. physiol. Soc., 
1913; J. Physiol., 47, xviii—xix).—The iodine values of the fatty 
acids from hen’s eggs show that in the eggs from any one hen 
there is great constancy, yet the value differs widely in different 
hens even of the same stock. In the first week of incubation, 
whether the eggs are fertile or infertile, the iodine value rises. 
Here there is a case in which the desaturation of fatty acids occurs 
independently of the action of the liver. W. D. H. 


The Galactosides of the Brain. I. Otro Rosennerm (Biochem. J., 
1913, 7, 604—610).—-A new method for the preparation of the two 
galactosides of the brain by means of pyridine is described, and 
evidence is adduced that they exist in the brain in the preformed 
state. W. Dz. H. 


The Sugar Consumption in the Surviving Normal and 
Diabetic Heart. E. W. H. Cruicksnank and 8S. W. PatTEerson 
(J. Physiol., 1913, 4'7, 381—388).—There are wide variations in the 
amount of dextrose disappearing from the fluid perfusing normal 
hearts, and in diabetic hearts the glycogen content is inversely 
proportional to the disappearance of sugar. In one case of a 
diabetic heart no sugar disappeared, and at the end of the experi- 
ment the heart still contained 0°4% of glycogen. In another case, 
no sugar consumption occurred until the second hour; this is 
ascribed to a failure in the glycogen store, thus throwing the heart 
on to the sugar in the circulating fluid. Both in normal and 
diabetic hearts the heart uses up its local store of glycogen in 
preference to drawing on the sugar circulating through it. As the 
local store varies, so variations in the utilisation of the circulating 
fluid occur. In diabetic hearts, there is no abolition of the power 
to utilise sugar, but there may be a diminution in this power. 


D. H. 
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The Influence of Carbon Dioxide on the Heart in Varying 
Degrees of Anesthesia. E. P. Carncart and G. H. CiarK (J. 
Physiol., 1913, 4'7, 393—406).—When anesthesia is deep and carbon 
dioxide has no effect on the amplitude of the heart beat, there 
is no rise of blood-pressure, although according to Starling and 
von Anrep the gas should provoke the secretion of adrenaline. 
With light anesthesia when the amplitude of the heart is increased, 
the rise of blood-pressure occurs. Further work is in progress 
before generalisations are possible. W. D. H. 


Glycogen and Sugar Formation in the Isolated Livers of 
Warm-blooded Animals. Herrmann K. Barrenscueen (Biochem. 
Zeitsch., 1913, 58, 277—314).—It is possible under suitable experi- 
mental conditions (with the use of the Mendel-Friese perfusion 
apparatus) to produce glycogen in the surviving livers of rabbits 
and dogs. This happens when dextrose and levulose are added to 
the perfusing blood. Under these conditions glycogen is not 
produced when lactic acid, glyceric acid, glycerol, and _glycol- 
aldehyde are substituted for the above-mentioned sugars. They 
give rise, however, to sugar when perfused through the livers of 
dogs which have been rendered glycogen-free by phloridzin treat- 
ment. Pyruvic acid, alanine, and serine do not give rise to sugar 
in the isolated liver. Livers removed from animals five to thirty- 
two days after removal of the pancreas are no longer capable of 
forming glycogen from dextrose or levulose when added to the 
perfusion blood (taken from normal animals) even after addition 
of extract of pancreas to the perfusion fluid. If the pancreas is 
only partly removed, the glycogen-forming function remains intact. 
The destruction of the liver function is not due to the effects of 
operation, and neither laparotomy nor adrenaline poisoning 
destroys the glycogenic functions. On the other hand, phloridzin 
poisoning does prevent the liver from forming glycogen, although 
the sugar-forming function (from lactic acid, glycerol, etc.) remains 
intact. The destruction of the glycogenic function by phloridzin 
is not due, therefore, to the fatty infiltration into the liver. 

8. B. S. 


The Change of Levulose into Dextrose in the Artificially 
Perfused Liver. S. Isaac (Zeitsch. physiol. Chem., 1914, 89, 78—90). 
—In liver perfusion, levulose is changed into dextrose with great 
rapidity. Lavulose may therefore quite well be an intermediate 
substance in dextrose formation, as Embden and others have 


suggested. In levulosuria it is possible that the conversion does 
not occur. W. D. H. 


Negative Experiments on the Influence of the Pancreas on 
Acetoacetic Acid Formation in the Liver. H. D. Dakin and 
H. W. Duo ey (J. Biol. Chem., 1914, 16,515—516).—The addition of 
pancreas extract to blood perfused through dogs’ livers had no 
marked effect on acetoacetic acid formation from butyric acid, 
homogentisic acid, or tyrosine. The experiments were undertaken 
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in the hope of clearing up the relationship between acetoacetic acid 
excretion and extirpation of the pancreas. W. D. H. 


Glyoxalase. 1V. H. D. Dakin and H. W. Duptey (J. Biol. Chem., 
1914, 16, 505—513).—Glyoxalase is present and antiglyoxalase 
absent in all the glands of the body examined, except the pancreas 
and the abdominal lymphatic glands; the anti-action of the latter 
is, however, trifling compared with the pancreas. The antiglyoxa- 
lase of the pancreas is a specific function of that organ, and acts 
mainly by way of an internal secretion. 

Contrary to Neuberg’s statement, it was found that glyoxal 
may be converted into glycollic acid by enzyme action. Glyoxalase 
is not the same as aldehydemutase (Neuberg), for the latter is 
unaffected by extracts of the pancreas. W. D. H. 


The Iodine Content of the Thyroid and of Some Branchial 
Cleft Organs. A. T. Cameron (J. Biol. Chem., 1914, 16, 465—473). 
—Further support is given to the view that iodine is an invariable 
constituent of thyroid tissue; it is found in the thyroids of pigeon, 
alligator, frog, and dogfish. Iodine is absent in the ventral 
branchial body of the frog. In the parathyroids of the dog the 
iodine is probably due to contamination with thyroid tissue. There 
is doubtless a differentiation of function between the two organs. 

W. D. H. 


The Action of Leucocytes and of Kidney Tissue on Amino- 
acids. P. A. Levene and G. M. Meyer (J. Biol. Chem., 1914, 16, 
555—557).—The authors previously found that leucocytes and 
kidney tissue produce no deamidation of alanine. The same 
negative result was found with other amino-acids (glycine, aspartic 
acid, asparagine, leucine). W. D. H 

Lactic Acid Formation, Survival Respiration, and Rigor 
Mortis in Mammalian Muscle. W. M. Fietcuer (J. Physiol, 
1913, 47, 361—380).—On excision, rabbit’s muscle contains but 
little lactic acid (estimated by the zinc gravimetric method), and 
this is accounted for by contractions just before or after death, 
and by the manipulative treatment, A maximum yield is reached 
after the third hour from excision. The acid production is slower 
than in pale muscle. The survival output of carbon dioxide at 
body temperature increases for a short time after excision, and 
then declines to zero if uninterrupted by evolution of the gas due 
to bacteria. At room temperature or in red muscles at body 
temperature, there is no preliminary increase. The yield of carbon 
dioxide is due to lactic acid displacing the preformed gas from 
loose combination. There is apparently no independent new 
formation of carbon dioxide. The post-mortem shortenings of white 
and red muscles were recorded, but the time relations of the two 
kinds given by Bierfreund were not confirmed. W. Dz. H. 

The Origin and Destiny of Cholesterol in the Animal 
Organism. XI. The Cholesterol Content of Growing Chickens 
under Different Diets. J. A. Garpner and P. E. Lanperr (Proc. 
Roy Soc., 1914, [B], 8'7, 229—236).—Batches of chickens were fed on 


VOL, CVL i. r 


i. 228 ABSTRACTS OF CHEMICAL PAPERS. 


normal diet, diet freed from cholesterol, and diet with cholesterol 
added. They were subsequently killed and analysed. The results 
for the first two weeks of growth show that the cholesterol content 
depends only on the cholesterol content of the diet, and there is 
no indication that in the growing animal there is any power to 
synthesise cholesterol. It has previously been shown that in the 
egg there is no cholesterol synthesis. W. D. H. 


Cholesterol Contents of the Tissues of Cats under Various 
Dietetic Conditions, and During Inanition. JoHN AppyMaNn 
GaRpDNER and Percy Epwarp Lanper ( Biochem. J., 1913, '7, 576—587). 
—The results agree with those obtained by Ellis and Gardner in 
the rabbit, namely, that cholesterol is a constant constituent of 
cells, and when these break down, it is utilised in the formation of 
new cells. The liver breaks down old cells, and their cholesterol 
passes into the bile; this is reabsorbed, probably as esters, and 
then utilised in cell construction. Waste is made up from the 
cholesterol of the food. W. D. H. 


A Fat from the Butterfly. H. THoms (Chem. Zenir., 1913, ii, 
2052 ; from Arb. Pharm. Inst. Univ. Berlin, 10, 180—181).—The 
fat was derived from Myelobia smerintha Hiibn., from which 
it was obtained in a 22% yield. It is yellowish-white, of similar 
consistency to butter, and optically inactive. The specimen 
examined was slightly rancid, and had m. p. 29°; solidifying point, 
24°; acid number, 51°8; saponification number, 192°7; iodine 
number, 53°7; Reichert-Meiss! number, 0°74; Polenski number, 
0°84; Hehner number, 96°5. The separated fatty acids had m. p. 
46°; solidifying point, 42°; saponification number, 194°5, and 
yielded 56°8% liquid and 33°6% solid acids. The presence of 
stearic acid and of a liquid acid which yields elaidic acid, m. p. 
44-_46°, was established. . W. 


Influence of Cold Storage on the Composition and Nutritive 
Value of Fish. Crayton 8S. Smita (Biochem. Bull., 1913, 3, 54—68). 
—No change in the chemical composition or nutritive value of 


fish is noticeable during or after nine months’ cold storage. 
W. D. H. 


Influence of Prolonged Periods of Cold Storage on the Com- 
position and Nutritive Value of Fish. Wutuiam A. Perizweic 
and Witu1am J. Gries (Biochem. Bull., 1913, 3, 69—71).—After 
two years’ cold storage, the fish undergo no change in chemical 
composition or nutritive value. This applies to fish which are fresh 
when placed in storage. W. D. H. 


The Alleged Excretion of Creatine in Carbohydrate Starva- 
tion. Grorce Granam and E. P. Poutton (Froc. Roy. Soc, 1914, 
B, 87, 205—220).—In the present experiments on men, a diet free 
from carbohydrates caused no excretion of creatine. The statement 
of others that it does so is due to the fact that, under this condition, 
acetoacetic acid is excreted, and this invalidates the analysis by the 
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Folin method. The error increases with the amount of acetoacetic 
acid, and in amounts less than those which may occur in the urine, 
may rise to more than 50%. The estimation of creatinine is, there- 
fore, too low when acetoacetic acid is present. In the processes 
involved in the conversion of creatine into creatinine, the acetoacetic 
acid is removed, and so the estimation of creatine+ creatinine is 
correct. As the creatinine figure is too low, and the creatine + 
creatinine figure correct, the conclusion is erroneously drawn that 
creatine has been excreted. It is, therefore, necessary to remove 
acetoacetic acid before creatinine is estimated, and a method for 
this purpose is described. Acetone and B-hydroxybutyric acid pro- 
duce no error. . D. H. 


Presence of Tyrosine Crystals in a Urinary Sediment. P. 
Juae (J. Pharm. chim., 1913, [vii], 8, 559—561).—Two specimens of 
urine from the same patient, one taken immediately after his 
arrival from Vichy, and the other ten days later, were examined. 
The first was of dark yellow colour and of normal composition, 
although there was a slight deficiency of urea, and traces of 
protein and reducing sugars were present. The slight sediment 
consisted of uric acid, calcium oxalate, epithelial cells, and very 
occasional leucocytes and granular hyaline cylinders. The second 
specimen .showed an increase of all soluble constituents, with the 
exception of urea, which remained constant. The reducing 
sugar amounted to 1°81 grams per litre (1°99 grams in twenty-four 
hours), but protein was only present in traces. The sediment was 
abundant and heavy and consisted of crystals of tyrosine (yellow, 
silky needles. separate or partly or wholly united into spherical 
aggregates), calcium oxalate, epithelial cells, and very occasional 
leucocytes. Tyrosine is rarely found in urine, and when it does 
occur is usually accompanied by leucine. Its occurrence is as- 
sociated with liver diseases among many other varieties of patho- 
logical conditions. 2. a. 


Intermediate Reduction Processes in Physiological Break- 
down. F. Knoop and Ricwarp Ozser (Zeitsch. physiol. Chem., 1914, 
89, 141—148).— Unsaturated acids can be converted into saturated 
acids in the animal body; ‘CO and -CH(OH): groups can be 
reduced to methylene groups. The presence of carbonyl groups or 
double unions in the removed part of an acid molecule remote from 
the carboxyl has no influence; but there appear to be reduction 
processes which are more easily brought about in the neighbourhood 


of the carboxyl groups. W. D. H. 
Theory of Diabetes. II. Glycide and Acetol in the Normal 


and Phloridzinised Animal. J. R. Greer, E. J. Witzemann, and 
R. T. Woopvyatr (J. Biol. Chem., 1914, 16, 455—464).—Glyc‘de, 


CH 
(> CH-CH,-0H, was prepared in pure form and given to dogs; 


it is very toxic, doses of 0°3 to 0°4 gram per kilo. of body weight 
causing narcosis and twitchings; larger doses kill. The ring is no 


doubt opened in the body with difficulty. 
r2 
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Acetol, OH-CH,*CO-CHgy is relatively non-toxic; doses of 2 
grams per kilo. do not kill, but even moderate doses cause hemat- 
uria and hemoglobinuria. In phloridzinised dogs, given by the 
mouth or under the skin, it causes no output of extra sugar, and 
some unchanged acetol may appear in the urine. There is an 
apparent rise also of acetone substances. The conclusion is drawn 
that, in the body, it dissociates into acetaldehyde and hydroxy- 
methylene, but it is not an intermediate between substances of the 
formula C,;H,,0, and those of the formula C,H,O;. W. D. H. 


The Lactic Acid of the Muscles in Diabetes Mellitus, and 
the Glycolytic Power of Muscles. J. Forscupacn (Biochem. 
Zeitsch., 1913, 58, 339—342).—In dogs with severe diabetes, twenty 
days after the extirpation of the pancreas there was found in the 
muscles a diminution both of lactic acid and of lactacidogen, the 
substance from which the lactic acid is formed. For the investiga- 
tion of the latter, Embden’s method was employed. S. B.S. 


The Mechanism of Certain Forms of Hyperglycemia 
Produced Experimentally in Rabbits. Ivar Bane (Biochem. 
Zeitsch., 1913, 58, 236—256).—In view of the fact demonstrated by 
the author and others, that psychic excitation of the animal pro- 
duces hyperglycemia, it is necessary to repeat various experiments 
in which excess of sugar in the blood is produced, under conditions 
which exclude this excitation. The influence of various narcotics 
on hyperglycemia was, therefore, investigated, with the object of 
finding a product which, whilst sufficiently active to exclude psychic 
excitation, by itself produces no hyperglycemia. It was found 
that, by a combination of urethane with ether, complete narcosis 
could be produced, in which hyperglycemia was only produced 
after a long period; this differs, therefore, from the psychic hyper- 
glycemia, of which the onset is rapid. Under ether-urethane 
narcosis, neither the operative procedure of exposing the carotid 
artery, nor the removal of blood produced hyperglycemia. Vene- 
section, by itself, does not appear, therefore, to cause hyperglycemia ; 
the results of previous authors, who ascribe hyperglycemia to this 
effect, are due to psychic excitation. Piqgiire produced, in animals 
narcotised with urethane and ether, only a slight hyperglycemia, 
and, in two out of three experiments, no glycosuria. In the ab- 
sence of ether (urethane narcosis only), the glycosuric effect was 
marked in both experiments performed. WNarcosis also suppresses 
diuretin hyperglycemia and glycosuria, which may also, therefore, 
be ascribed to psychic effect of the pain produced by the injection. 
The ether-urethane narcosis is a light one. Deep narcosis, on the 
other hand, appears to intensify various effects. The author gives, 
in outline, a general théory as to the methods by means of which 
hyperglycemia can be produced. 8. B. 8. 


The Sugar of Pentosuria. Ernst Zerner and RupoLFINE 
Wattucn (Biochem. Zeitsch., 1913, 58, 410—414).—The authors 
review the recent literature on this question and recapitulate some 
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of their own results. They draw the conclusion that there are two 
kinds of pentosuria, namely, those due to the presence of dl-arab- 
inose, and those due to a sugar of the d-xylose group. _S. B. 8. 


Disturbances of Carbohydrate Metabolism in Experimental 
Diphtheria. Fe.ix Rosentsan (Arch. expt. Path. Pharm., 1914, 75, 
99—122).—After diphtheria poisoning in animals, carbohydrate 
metabolism at first is unaltered; this is followed by a stage of dis- 
appearance of the hepatic glycogen without hyperglycemia, then 
by a stage of diminished glycogen fixation, and finally by paralysis 
of carbohydrate formation, with rapid disappearance of the blood 
sugar. The liver changes appear to be secondary to those in the 
suprarenal bodies. W. D. H. 


Pellagra. I. The Influence of the Milling of Maize on the 
Chemical Composition and the Nutritive Value of Maize Meal. 
Casmir Funk (J. Physiol., 1913, 4'7, 389—392).—In maize as in rice, 
the vitamines are chiefly in the outer layers. In different countries 
the mode of preparation of maize meal varies, and the manifesta- 
tions of pellagra vary from mild to severe forms. Milling also 
deprives the grains of much salt, protein, fat, and lipoids. The 
present mode of milling should be abandoned, and the whole grain 
used. W. D. H. 


The Secretion of Gastric Juice during Parathyroid Tetany. 
Ropert W. Keeton (Amer. J. Physiol., 1914, 33, 25—49).— After 


parathyroidectomy in cats, the quantity, acidity, and digestive 
power of the gastric juice are reduced. During active tetany no 
relation between the secretion and the symptoms has been traced. 
When tetany is replaced by depression, the secretion improves; 


improvement also occurs when calcium salts are injected. 
W. Dz. H. 


The Influence of Parathyroid Tetany on the Liver and 
Pancreas. O. O. Stotanp (Amer. J. Physiol., 1914, 33, 283—299).— 
During parathyroid tetany in dogs, no change in sugar tolerance 
is observed, the blood fibrin is increased, the amino-acids and 
ammonia of the urine are unchanged, and the secretion of bile 
and pancreatic juice is lessened; the last condition appears to be 
secondary to the condition of the digestive tract. There is no other 
hepatic deficiency. W. D. H. 


The [Physiological] Action of Nitrous Oxide at High 
Pressures. Jonannes Bock (Arch. expt. Path. Pharm., 1913, 75, 
43—52).—The lowest fatal pressure of nitrous oxide for rats is 
that of 3 atmospheres. The time it takes to kill varies from eight 
to twenty-two minutes. The cause of death is paralysis of the 
respiratory centre. W. D. H. 


The Effects of Nitrogen Peroxide on the Constituents of 
Flour in Relation to the Commercial Practise of Bleaching 
Flour with that Reagent. Brnyamin Moore and J. T. Wixson 
(J. Hygiene, 1914, 13, 438—466).—Bleaching by nitrogen peroxide is 
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not a more rapid achievement of a slowly occurring natural 
process; the natural whitening of flour is due to oxidation of the 
pigment carrotene; bleaching by nitrogen peroxide is due to a 
formation of additive compounds with the pigment. Nitrogen 
peroxide alters both fats and proteins by nitrating them ; although 
the changes in the commercial process are small, it cannot be 
assumed that their continued ingestion over years is immaterial 
to health. The process of bleaching is condemned on ethical and 
economic grounds also. W. Dz H. 


Astringent Action of Aluminium Salts. Carito Bariverri 
(Chem. Zentr.. 1913, ii, 1934—1935 ; from Arch. Farm. sperim., 1913, 
16, 210—240).—Aluminium salts give precipitates with organic 
colloids (blood serum, white of egg, muscle extract, gelatin, tissue), 
and precipitation attains a maximum when colloid and aluminium 
salt are present in a definite proportion. With excess of either 
reagent, coagulation is a reversible process. If the coagulum 
remains for several hours in contact with an excess of the aluminium 
salt, the reaction is no longer reversible. Amounts of aluminium 
salts which are insufficient to cause coagulation bring about pro- 
found changes in the physical condition, which can be followed 
by determination of viscosity and density; these changes are also 
those which subsequently lead to precipitation of the colloid. 
Precipitation is probably not due to the Al-ion, but to hydrolyti- 
cally formed aluminium hydroxide. The therapeutic action of 
aluminium salts is generally attributable to the precipitation of 
colloids, and the usual medicinal solution, containing 2—4% of 

otassium aluminium sulphate, represents exactly the concentration 
which is found necessary to yield a precipitate with blood serum. 

The same relationships are observed with aluminium sulphate 
and aluminium chloride, but reaction occurs in a smaller interval 
of time. Addition of potassium sulphate to potassium aluminium 
sulphate weakens the reaction of the latter by diminishing the 
ionisation. Experiments with blood in vitro show that aluminium 
salts greatly prevent coagulation ; at greater concentration, coagula- 
tion of blood occurs, which corresponds with the coagulation in the 
experiments with serum. At extreme concentration of aluminium 
salts, the coagulum is again dissolved. The increase in the resist- 
ance of the red corpuscles, and the lowering of the extensibility of 
the tissues, which takes place in contact with aluminium salts, 
are due to the fixation of the latter by the gelatinous cell proteins. 
The astringent action of aluminium salts is the result of physico- 
chemical modifications of the intracellular colloids and of the 
colloids of the histological elements, whereby the resistance of the 
tissues is increased and the velocity of resorption of toxic products 
diminished. 

Intravenous injection of sodium aluminium sulphate causes non- 
coagubility of the blood; a direct action on the heart causes 
paralysis of the latter. The toxicity increases with increasing 
concentration of the injected solution. H. W. 
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The Influence of Caffeine on the Excretion of Creatine and 
Creatinine. Wui.iiaAm Satant and J. B. Riecer (Amer. J. Physiol. 
1914, 38, 186—203. Compare A., 1913, i, 547).—The effect of 
caffeine in rabbits and dogs on the excretion of creatine and 
creatinine is variable, and depends largely on the diet; the differ- 
ence is attributed to differences in the amount and rate of trans- 
formation of glycogen. Stimulation of the nervous system or 
muscles, per se, does not affect creatine-creatinine metabolism, nor 
the excretion of nitrogen. The effect of a substance on protein 
metabolism is not a safe guide for drawing inferences regarding 


its toxicity. W. Dz. H. 


The Influence of Dextrose and of Sodium, Potassium, 
Calcium, and Magnesium Ions on the Excitability, Con- 
tractility and Fatigue of Motor Nerves and Skeletal Muscle. 
Ropert Benpa (Zeitsch. Biol., 1913, 63, 11—77).—The influence of 
dextrose and sucrose diminishes the fatiguability of the muscle- 
nerve complex (frog), especially if the muscle is poorly nourished. 
If, however, the fatigue is intense, as when the sodium ions are 
diminished, sugar has little or no effect; although treatment with 
a fluid containing less sodium ions than normal leads to small 
contractions of the muscle, its excitability rises; the two functions 
are therefore different. Other salts were investigated, direct and 
indirect stimulation of the muscle being employed ; potassium ions, 
as a rule, depress excitability and contractility, but numerous 


exceptions are noted. Experiments with calcium and magnesium 


ions bring out the difference between muscle and nerve fatigue. 
W. D. H. 


Influence of Phytin on the Separation of Nitrogen Com- 
pounds in Normal Individuals. Francesco VeENTuRI and 
Vuiapimirro MassEiia (Chem. Zenir., 1913, ii, 1935; from Arch. 
Farm. sperim, 1913, 16, 97—118).—Daily administration of 
1°5—2 grams of phytin diminishes the output of carbamide. Uric 
acid and ammonia elimination remain practically unchanged, whilst 
extractive nitrogen (creatinine, hippuric acid, xanthine bases) are 
greatly diminished. At the same time, loss of ‘nitrogen in the faces 
is lessened, so that the nitrogen balance in the phytin periods is 
four to five times as great as in the normal periods. H. W. 


Pyrobromon, a New Organic Bromo-compound. GIULIO 
Narve.ii (Chem. Zentr., 1913, ii, 1935; from Arch. Farm. sperim., 
1913, 16, 169—177).—-Pyrobromon, C,,H,,ON;Br, white needles, 
m. p. 190°, is a bromo-compound of pyrazolone. It has a faintly 
acid taste. Determinations of rubazonic acid, Cy)H,,0,N,, and of 
bromine in urine show that the elimination of pyrobromon speedily 
commences (five minutes after intravenous, twenty minutes after 
subcutaneous, and thirty-five minutes after oral administration 
and is comparatively rapidly complete (after twenty-four et 
The toxic doses are 0°12—0°15 gram by intravenous, 0°50—0°60 
gram by subcutaneous, and 1°10—1°20 gram by oral administra- 
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tion, whilst the lethal doses are 0°20, 0°80, and 1°40 gram respec- 
tively. Doses up to 1‘0 gram are readily tolerated by man, whilst 
larger quantities occasion intestinal disturbance; 0°5 gram (sub- 
cutaneously) led to a slight reduction in the blood pressure in a 
rabbit, but a similar effect could not be observed in man, whilst 
action on the kidneys and respiratory system was not evident. 
The nervous system of healthy persons is not affected, but a thera- 
peutic action is noticed with epileptic subjects. The temperature 
is lowered in fever. H. W. 


Lipoproteins. The Action of Lipoproteins in vivo. G. 
Izan and C. Patané (Biochem. Zeitsch., 1913, 58, 195—201).— 
Emulsions of compounds of various proteins with palmitic, stearic, 
and other fatty acids, when injected into sparrows and rabbits in 
sufficient doses, cause the death of the animals. The symptom: 
are similar to those produced by the injection of aqueous emulsions, 
heated for one hour at 50°, of methyl-alcoholic extracts of testes, 
pancreas, and thyroid. Exophthalmos is not, however, produced. 
The symptoms produced by sub-toxic doses (paresis, convulsions, 
etc.) are only very transient. Injection of small doses of the lipo- 

roteins causes a diminution of the complement of the blood. 
Sub-lethal doses of the lipoproteins do not render the animals 
resistant to immediate subsequent lethal doses, and in this respect 
they differ from certain organic extracts. The toxicity of the 
latter is increased on heating the aqueous emulsions to 50° for 
one hour. This phenomenon is observed only to a very small 


extent with the lipoprotein emulsions. 8. B. 8. 


The Action of Strophanthin on the Oxygen Consumption of 
the Frog’s Heart. Gertrup GorrscnaLk (Arch. expt. Path. Pharm., 
1913, 75, 33—42).—The principal action of strophanthin on the 
oxygen consumption of the frog’s heart is never stimulating; the 
lowering action is probably indirectly the result of inhibition of 
the mechanical function. W. D«. H. 


Copper Balance on Seven Experimental Subjects to Deter- 
mine the Effect of Eating Coppered Vegetables. Cart L. A. 
Scumipt (J. Amer. Chem. Soc., 1914, 36, 132—136).—An account is 
given of an experiment in which seven men were put on a constant 
diet, which included vegetables coloured with copper. The amount 
of copper excreted was estimated in each case. After making the 
necessary allowance for copper normally ingested in foods, the 
results indicated clearly that part of the copper had been retained 
in the system. It is probable that copper so retained would be 
but slowly eliminated. E. G. 


The Action of Poisons which Affect Body-temperature 
on Animals which have no Heat Regulation. I. Sodium 
Salicylate, Antipyrin, Quinine, Morphine. R. IsEenscumip 
(Arch. expt. Path. Pharm., 1913, 75. 10—32).—In rabbits in which 
central heat regulation was excluded, sodium salicylate in small 


VEGETABLE PHYSIOLOGY AND AGRICULTURE. i. 235 


doses causes a rise of temperature, which is independent of motor 
stimulation. Antipyrine in the paralysed animals causes no alter- 
ation in the utilisation of energy; and in those not paralysed, a 
small increase in heat development is due to motor unrest. Quinine 
in moderate doses produces a fall of heat production ; in large doses, 
this effect may be masked by the result of motor stimulation. 
Morphine, in the smallest doses, depresses heat development; in 
paralysed animals, this is not so marked, and is produced by the 
result of depression of mobility. W. D. H. 


Synergism of Poisons. IIf. The Antagonistic Influence of 
Solubility of Narcotics. Hermann Fianer (Arch. exp. Path. Pharm., 
1913, 75, 53—74).—Numerous narcotics throw others out of aqueous 
solutions ; in strong solutions, in the case of those which are slightly 
soluble, separation in the form of drops may occur; in dilute solu- 
tions, the smaller amount in solution may be detected by the 
capillarimeter or stalagmometer. In organic solvents, many pairs 
of narcotics may undergo increase of solubility, which can be ex- 
plained as a shifting of the partition coefficients. W. Dz. H. 


Chemistry of Vegetable Physiology and Agriculture. 


The Degradation of dGlucosamine by Bacteria. Kurt 
Mever (Biochem. Zeitsch., 1913, 58, 415—416).—The author has 
already shown (this vol., i, 117) that d-glucosamine is degraded by 
certain bacteria. Investigations have now been extended to the 
acetyl derivative to ascertain whether an intact amino-group is 
necessary for this action. It was found that acetylglucosamine is 
acted on by the following bacilli: B. paratyphus, B. coli and Fried- 
lander’s bacillus, but is left intact by B. typhus, B. paratyphus A., 
and Flexner’s dysentery organism. 8. B. S$. 


Chemical Composition of the Cells of Azotobacter chroo- 
coccum. W. L. Ome.iansky and N. O. Sieper (Zeitsch. physiol. 
Chem., 1913, 88, 445—459).—Cultivations were made on agar 
containing the usual mineral salts with 2% dextrin. After about 
six days’ incubation at 30°, a characteristic dark brown growth 
was obtained, and this, after being scraped off and dried rapidly 
at 30°, was used for the investigation. The air-dried material was 
found to contain 6°63% water, 4°16% ash, and 12°92% protein. The 
nature of the nitrogen-free substance was not determined, but it 
would appear to belong to the polysaccharides. Among the pro- 
ducts of hydrolysis, lysine is present in greater proportion than 
arginine, and only minute traces of histidine are formed. 

H. B. H. 
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Influence of Certain Colloids on Microbiological Processes. 
N. L. Séuneoen (Chem. Weekblad, 1914, 11, 42—59).—Nitrification 
processes are accelerated by the presence of colloidal ferric, alum- 
inium, and silicon oxides, and humus. The presence of the two 
former hinders the amylum fermentation by B. ochraceus, that of 
the two latter promotes it. Negative colloids accelerate the de- 
composition of urea, but positive colloids thave little influence. 
Animal charcoal and peat facilitate the oxidation of alcohol by 
acetic bacteria. The alcoholic fermentation is hindered by alkali 
humates, promoted by biocolloids such as peat, filter-paper, animal 
charcoal, and vegetable mould, but unaffected by ferric, aluminium, 
and silicon oxides, and humic acid. Colloids have little influence 
on denitrification processes. The oxidation of petroleum by bac- 
teria is facilitated by the presence of animal charcoal, colloidal 
ferric oxide, and silica. A. J. W. 


Effect of Carbon Disulphide and Toluene on Nitrification. 
P. L. Gainey (Centr. Bakt.sPar., 1914, ii, 39, 584—595).—Nitritication 
is not affected by 0°1 c.c. of toluene in 100 grams of soil. A large 
amount of toluene generally has an inhibitory effect for a short 
time. When, however, the period of incubation is extended, the 
injurious effect ceases when amounts of toluene up to 1 c.c. per 100 
grams are employed. Carbon disulphide, at the rate of less than 
about 1 c.c. to 100 grams of soil, has no appreciable effect. More 
than 1 c.c. generally retards nitrification for a time; with even as 
much as 5 c.c., the retarding effect is soon overcome. 

Soils treated with chemical substances in such amounts as inhibit 
nitrification for twenty weeks may recover without re-inoculation. 

The conclusion is drawn that toluene or carbon disulphide 
applied to fields will not materially affect nitrification if applied 
at the rate of 0°1 c.c. per 100 grams of soil. N. H. J. M. 


Some Factors Influencing Ammonification and Nitrification 
in Soils. J. E. Greaves (Centr. Bakt. Par., 1913, ii, 39, 542 —560). 
—Arsenic is sometimes found in virgin soils, whilst many cultivated 
soils contain considerable amounts; it has also been found in sub- 
soils down to three feet. The arsenic of “insoluble” insecticides 
is not completely insoluble; the greatest amount is soluble when 
Paris green has been used and the least with lead arsenate. The 
trisulphide seems to become more soluble after remaining in soils. 
Ammonification and nitrification are not decreased by the presence 
of 100 per million of sodium arsenate in soils rich in calcium and 
iron; smaller amounts may have a considerable stimulating action. 
Zine arsenite, lead arsenate, and arsenic trisulphide stimulate am- 
monification, and are only toxic when comparatively large amounts 
are present. The first two salts only reduce ammonification and 
nitrification one-half when the soil contains 1:12 grams of arsenic 
per kilogram. 

All the arsenic compounds, and especially lead arsenate, stimu- 
late nitrification, which is, however, checked by large amounts of 
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Paris green and arsenic trisulphide. The only substance which is 
likely to be injurious to soil bacteria in practice is Paris green, and 
the quantity added would have to be large. 

The beneficial action of arsenic on ammonification, and especially 
nitrification, is attributed, partly to stimulation, and partly to its 
influence on injurious species. N. H. J. M. 


The Influence of Arsenic on the Biological Transformation 
of Nitrogen in Soils. J. E. |Greaves (Biochem. Bull., 1913, 3, 
2—16).—One part per 100,000 of sodium arsenate applied to a soil 
rich in calcium and iron does not materially decrease the ammoni- 
fying or nitrifying powers of that soil; smaller amounts may stimu- 
late them. Similar details are given in respect to other arsenic 
compounds; Paris green is the most toxic; the toxicity of lead 
arsenate is least, and this is the safest insecticide. W. D. iH. 


Enzymatic Formation of Polysaccharides by Yeast Prepara- 
tions. ArTHuR Harpen aod WitiiAM Joan Youna (Biochem. J., 1913, 
7, 630—636).—Dextrorotatory polysaccharides of the nature of 
glycogen are shown to be produced during the alcoholic fermenta- 
tion of dextrose and levulose by Lebedev’s maceration extract of 
dried yeast. The difference recorded by Euler and Johannson 
(A., 1912, ii, 377) between the sugar removed and that equivalent 
to the carbon dioxide evolved is attributed to the formation of 
these compounds; it does not mean, as supposed by Euler, that the 
hexose requires to undergo some change which renders it directly 
fermentable, and that the difference represents the amount which 
is in this intermedtate condition. It is well known that living yeast 
forms glycogen when brought into excess of sugar solution (Pavy 
and Bywaters, A., 1908, ii, 56). E. F. A. 


Pyruvic Acid, a Product of the Life of Yeast. A. Frrnsacu 
and M. Scnoen (Compt. rend., 1913, 15'7, 1478—1480).—By fermenta- 
tion of sugar in the presence of calcium carbonate, followed by 
concentration of the liquid in a vacuum and precipitation with 
alcohol, a white powder is obtained, which, on decomposition in 
concentrated solution with sulphuric acid and extraction with ether, 
finally yields a syrup, after removal of the ether, from which suc- 
cinic acid crystallises. The residual concentrated solution of acids 
furnishes all the reactions of a ketonic acid, having the character- 
istics of pyruvic acid, and yields a pnitrophenylhydrazone identical 
with that of pyruvic acid. On distilling the syrup at 70—90°/ 
20 mm., an oily liquid having the properties of pyruvic acid passes 
over. W.G 


Chemical Composition and Formation of Enzymes. IX. 
Formation of Invertase. Hans Evuter and Haratp Cramer 
(Zeitsch. physiol. Chem., 1913, 88, 430—444).—The amount of inver- 
tase in yeast is increased by previous treatment, either with sucrose 
or with the products of its hydrolysis. Treatment of the yeast 
with mannitol or with sodium formate or lactate has no such effect. 
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Mannose has the same favourable effect as sucrose, and it is appar- 
ently the process of fermentation as such, and not the substrate or 
the products of the reaction, which influences the formation of new 
invertase. Enzyme formation is closely correlated with the form- 
ation of fresh protoplasm. E. F. A. 


The Volatile Bases Produced in the Autolysis of Yeast. 
Nicotaus Ivanov (Biochem. Zeitsch., 1913, 58, 217—224).—Evidence 
is brought forward which tends to show that trimethylamine is a 
product of the autolysis of yeast. S. B. S. 


Invertion of Sucrose by Water in the Presence of Moulds. 
L. Vauvet (Ann. Falsif., 1913, 6, 661—662).—To ascertain the 
extent to which sucrose is inverted by the action of moulds, two 
solutions containing 630 grams of sucrose per litre were kept for 
about four months in corked flasks, one flask remaining in the 
laboratory, whilst the other was placed in a cellar. Moulds were 
introduced into the solutions, and, after the lapse of the time 
mentioned, the first flask was found to contain sucrose, 399°8, invert 
sugar, 167°0, and dextrose (excess), 2°5 grams per litre, whilst the 
solution kept in the cellar contained sucrose, 326°7, invert sugar, 
258°1, and dextrose (excess), 5°4 grams per litre. A portion of the 
sugar, in each case, was destroyed by the moulds or their secretions, 
levulose being attacked to a greater extent than the dextrose. The 
solutions became acid in reaction. W. P. &. 


Cleavage of Benzoylalanine and Acetylglycine by Moald 
Enzymes. Artuur W. Dox and W. Evcene Ruta (Biochem. Bull, 
1913, 3, 23—25).—Benzoylalanine and, to a greater extent, acetyl- 
glycine are hydrolysed by an enzyme present in lower fungi. The 
enzymic cleavage of substituted amino-acids is not limited to com- 
pounds analogous to hippuric acid. W. D. H. 


Autolysis of Mould Cultures. II. Influence of Exhaustion 
of the Medium on the Rate of Autolysis of Aspergiilus Niger. 
Artuur W. Dox (J. Biol. Chem., 1914, 16, 479—484).— Aut ly-i- of 
cultures of Aspergillus niger is due chiefly to exhaustion of carbo- 
hydrates from the culture medium. The rate of autolysis is in- 
creased by removing the autolytic products and replacing by dis- 
tilled water. Replacement of the medium at regular intervals by 
a solution of sucrose reduces the rate of autolysis to less than half 
that of the undisturbed culture, and to less than onethird in 
cultures where replacement by water is carried out. Autolysis is 
attended by a loss in weight of the mycelium amounting to about 
50% in thirteen weeks. W. D. iH. 


Zinc and “Sterigmatocystis Nigra” [Aspergillus niger]. Ilenr1 
Courin (Compt. rend., 1913, 15'7, 1475—1476. Compare A., 193, ii, 
446).—A reply to Javillier (compare A., 1908, ii, 124, 317; 1909, 
ii, 173), and an expression of agreement with the results of Lepierre 
(compare A., 1913, i, 1423). W. G. 
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Zinc and Aspergillus. The Experiments of Coupin and 
Javillier. CHaries LeprerRE (Compt. rend. 1914, 158, 67—70. 
Compare A., 1913, i, 1423).—A reply to Javillier (compare A., 1908, 
ii, 124, 317), in which the author confirms Coupin’s results (com- 
pare A., 1903, ii, 446) and the conclusions he drew as to the use- 
lessness of zinc for the culture of Aspergillus niger. W. G. 


Action of Anodic and Cathodic Solutions on Germination. 
Henri Micuests (Bull. Acad, roy. Belg., 1913, 831—887. Compare A., 
1910, ii, 883).—Further experiments have been made on the 
germination of wheat grains in the anodic and cathodic compart- 
ments of an electrolytic cell containing sodium or potassium 
chloride in 0°001 or 0°01 molar concentration. In order to ascer- 
tain the influence of the electrical treatment, a comparison was 
made of the percentage number of germinations, of the mean 
length of the first leaf, of the mean length of the roots, and of the 
mean increase in weight. Tables are given showing the ratios of 
these quantities for grains which have been submitted to cathodic 
and anodic treatment respectively. In both series of solutions the 
maximum difference is exhibited in the case of root growth, and 
this is most marked in the case of the experiments with solutions 
of sodium chloride. 

The conclusion is drawn that the effect on the germination in a 
given solution is approximately proportional to the quantity of 
electricity which has been passed through the solution in which the 
germinating seeds are immersed, and it is claimed that the differ- 
ence between the cathodic and anodic effects cannot be accounted 
for on the basis of the alkali and acid which are formed as a 
result of the secondary decomposition. In particular it may be 
noted that the relatively feeble development of the roots in the 
anodic liquor is attributed to the coagulation of the colloidal 
solution which they contain under the influence of the cations 
which can readily pass through the membrane of the root cells. 

H. M. D. 


Synthesis of Amides at the Expense of Ammonia Absorbed 
by the Roots. D. Prianiscunikov (Rev. Gén Bot., 1913, 25, 5—13). 
—Barley, maize, and Cucurbita Pepo, which are not injured by 
dilute solutions of ammonium salts, absorb ammonia readily, and 
produce asparagine (or glutamine) without special precautions 
being taken. With other plants, such as peas and vetches, the 
presence of ammonium salts retards the decomposition of proteins 
and the accumulation of asparagine, whilst the absorption of 
ammonia proceeds with difficulty, if at all. In presence of calcium 
carbonate, these plants absorb ammonia vigorously, and produce 
asparagine in considerable amounts. 

A third group of plants, which includes lupines, shows funda- 
mental disturbances in presence of ammonium salts, which cannot 
be remedied by the presence of calcium carbonate. N.H. J. M. 
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Passage of an Anthocyanin Pigment Extracted from the 
Red Autumnal Leaves into the Yellow Pigment Contained in 
the Green Leaves of the same Plant. Raous Comses (Compt. 
rend., 1913, 15'7, 1454—1457. Compare this vol. i, 121).—Twbe red 
anthocyanin pigment extracted from red vine leaves can be 
oxidised in alcoholic solution by hydrogen peroxide to a yellow 
pigment identical in every respect with that extracted from the 
green leaves of the same plant. W. G. 


The Passage of Dyes into the Plant Cell. NRapnaer Eb. 
Lissecane (Biochem. Zeitsch., 1913, 58, 213—216).—A critici-m of 
Ruhland’s hypothesis of permeability (A., 1913, ii, 848). The 
author considers the process is one of diffusion rather than of 
ultra-filtration. 8. B. 8. 


The Anthocyanins. Artificial Anthocyanin. M. Cver (Iswetr) 
(Biochem. Zeitsch., 1913, 58, 225—235).—In apples and other pro- 
ducts, alcohol-soluble substances exist, probably related to the 
tannins, which in the presence of mineral acids and formaldehyde 
or acetaldehyde are converted into a pigment similar to antho- 
cyanin. The artificial pigment is similar to the natural one, both 
in its spectral and chemical properties. It undergoes the same 
colour changes with acids and alkalis, and is decolorised by sodium 
hydrogen sulphite and phenylhydrazine. These results are not 
entirely in accord with the recent work of Willstatter (A., 1913, 
i, 1371). S. B. S. 


Formation of Chlorophyll in Plants. III. N. A. Monreverpe 
and V. N. Lusimenxo (Bull. Acad. Sci. St. Pétersbourg, 1913, 
1007—1028. Compare A., 1912, ii, 800).—The authors have 
devised an improved apparatus for carrying out the spectro-colori- 
metric estimation of chlorophyll, xanthophyll, and carrotene previ- 
ously described (compare Lubimenko, 7'rans. St. Petersburg Soc. 
Naturalists, 1910, 41). With this apparatus, which is described 
in detail, only a very small volume of liquid is required. By 
means of alcoholic solutions containing respectively 1 gram and 
0°2 gram of xanthophyll per 1000 litres, it is found that the mean 
of a number of separate estimations is 1'2% too high, the maximum 
and minimum results showing errors of 5% and 3%. Measurements 
with a chlorophyll solution exhibit a similar degree of accuracy. 

The amounts of the three pigments per kilo. of fresh leaves have 
been determined with Thuja orientalis, Viburnum Tinus (young 
leaves), Luffa gigantea, Albizzia Julibrissin, Ruta graveolens, 
Ailanthus glandulosa, Clematis Vitalba, Hyssopus officinalis, Rubus 
caesius, and Arundinaria japonica. The amount of chlorophyll 
increases in the above order from 0°8114 gram to 2°9 grams; the 
order is slightly changed in the case of xanthophyll and carrotene, 
the amounts of which are 0°1317—0°4065 gram and 0°0208—0°1081 
gram respectively; thus the green colour of leaves is conditioned, 
not merely by the greater colouring power of the chlorophyll, but 
also by its predominating proportion, the yellow pigments in the 
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chloroplasts being masked. From the separate experimental 
numbers the values have been calculated for leaves of each of the 
above plants of the ratios: (1) chlorophyll : both yellow pigments ; 
in one case this is about 4 and in another about 7, the remaining 
values lying between 5 and 6; (2) chlorophyll : xanthophyll, which 
varies from 5 to 8; (3) chlorophyll : carrotene, for which most of 
the values are between 25 and 30, the extremes being 20 and 40; 
(4) xanthophyll : carrotene, which is mostly about 4, the limits 
being 3 and 6. Duplicate estimations of the amount of chlorophyll 
per kilo. of green and of brown leaves from the same specimen of 
Thuja gave the results: 0°9434 and 0°9708 (green) and 0°5746 and 
0°5714 (brown). As previous experiments show, there is no 
intimate chemical connexion between the chlorophyll and the 
yellow pigments, each of which, after its formation, acts indepen- 
dently, and may consequently undergo quantitative change apart 
from the others. It is, therefore, quite possible that, under the 
influence of external or internal conditions, the quantity of yellow 
pigments may change, and so cause alteration of the above ratios. 
Further investigations have been made on the influence of 
various constituents of the ash of plants on the extent to which 
the leaves turn green, this being measured by the proportion of 
chlorophyll formed. Two series of experiments were made, the 
first with etiolated Zuffa seedlings, which were freed as far as 
possible.from adherent mineral matter by thorough washing in 
tap-water and then in distilled water; the effects of different salts 
were then compared with the result of control tests, in which 
distilled water was employed. All the potassium salts used— 
dihydrogen phosphate, nitrate, chloride, and permanganate—cause 
marked increases in the amount of chlorophyll formed, whilst 
magnesium sulphate produces a slight increase, and calcium or 
magnesium nitrate a considerable decrease; sodium nitrate gives a 
small decrease, and sodium dihydrogen phosphate a large increase. 
The second series of experiments, carried out with etiolated wheat 
seedlings, gave totally different results. In this case, magnesium 
sulphate or potassium permanganate or dihydrogen phosphate had 
virtually no effect on the amount of chlorophyll formed, and 
potassium nitrate had but a slight positive influence. T. H. 


Willow Bark. III. G. Povarnin, K. Krasin and I. Povarnin 
(J. Russ. Phys. Chem. Soc., 1913, 45, 1799—1810. Compare A., 1913, 
i, 576).—Examination of two specimens of willow bark extract 
shows that both the products of their decomposition and also 
their non-tannide constituents contain gallic acid and catechol, the 
non-tannides containing also phenol and an ethereal oil, which 
readily undergoes bromination, and is changed by the action of 
hydrochloric acid. One of the extracts includes a substance which 
gives the characteristic reaction for alicyclic compounds, but was 
not identified. The tanning substance of willow extract is probably 
a mixture of tannide, calcium tannate, and a derivative of some 
nitrogen ring. The tannide gives acetic, butyric, and several non- 
identified aliphatic and other acids on decomposition, whilst 
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aldehydes are formed when it is distilled in a current of carbon 
dioxide. In order to determine the nucleus of the tannides without 
subjecting them to hydrogenation, reduction by means of aluminium 
in an atmosphere of light petroleum may be employed, although 
this procedure does not exclude the possibility of secondary coupling 
reactions taking place. Platinised asbestos and hydrogen produce 
marked hydrogenation, but the reaction proceeds at a low tempera- 
ture. T. H. P. 


Willow Bark. IV. G. Povarnin and V. Torkxunov (J. Russ. 
Phys. Chem. Soc., 1913, 45, 1811—1822).—Further investigations 
have been made with the bark of different varieties of willow with 
a view to their classification. A scheme has been evolved which is 
based on the colour of the supernatant liquid above the precipitate 
formed with ammoniacal copper sulphate solution (compare A., 
1913, i, 576), and on the dyeing properties of the extract. The 
latter was determined with the standard yellow (y), red (r), and 
blue (b) glasses of the Lovibond tintometer, the ratio, (y—6)/(r—}6), 
being used in the classification. These properties and the propor- 
tions of tannides and non-tannides present in extracts prepared 
under definite conditions have been determined for twenty-two 
varieties of willow. T. H. P. 


Action of Antiseptics in Increasing the Growth of Crops in 
Soil. Evwarp Jonn Russet and Water Buppin (J. Soc. Chem. Znd., 
1913, 32, 1136—1142).—Whilst the general effects of different anti- 
septics is the same, resulting in increased numbers of bacteria and 
increased production of ammonia, the amounts of the various anti- 
septics required to produce these results vary considerably. As 
regards volatile antiseptics, the amounts required were found to be 
as follows: toluene and carbon disulphide, 0°09%, benzene, less than 
0°16%, cyclohexane, 0°17%, chloroform, 0°23%, ethyl ether, 0°74%, 
hexane, 0°86%, methyl alcohol, 3°2%, and ethyl alcohol, 4°6%, of 
soil. 

The action of non-volatile antiseptics is more complex. In the 
case of cresol, for instance, although the initial effect is the same 
as that produced by toluene, etc., the later effects are different in 
several ways; the number of bacteria increase enormously (in one 
case to 106 millions per gram) and the flora is very simple as com- 
pared with that obtained with volatile antiseptics. The high 
numbers are not maintained, but fall rapidly. The increase in 
ammonia is much less than with toluene. Phenol gives similar, 
and quinol somewhat similar results (with only 0°05%). The latter 
substance, as well as cresol, seems to be utilised by the surviving 
bacteria as food. pBenzoquinone behaves similarly, but is less 
potent. 

Formaldehyde is normal in its initial behaviour, killing the pro- 
tozoa, and reducing the number of bacteria; this is followed by a 
marked rise in ammonia, but no increase in bacterial numbers. 
Pyridine has to be applied at the rate of 0°8%, smaller amounts 
being readily assimilated by the bacteria. 

The results obtained with various antiseptics on tomatoes, grown 
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in soils containing disease organisms, showed that formaldehyde 
and pyridine are the most effective; next, cresol, phenol, calcium 
sulphide, carbon disulphide, toluene, benzene, and petroleum ; whilst 
the least effective of the substances tried were the higher homo- 
logues of benzene and naphthalene, and some of its derivatives. 
None of these antiseptics is, however, as effective as steam. 

Owing to the different conditions in the laboratory and the 
culture experiments, the order of effectiveness of the different anti- 
septics is not quite the same. In the laboratory, the possibility of 
re-infection was excluded, and an organism once killed could not 
reappear; in the vegetation experiments such rigid exclusion was, 
of course, impracticable. N. H. J. M. 


The Catalytic Action of Iron in the Development of Barley. 
J. Wotrr (Compt. rend., 1913, 15'7, 1476—1478. Compare this vol. 
i, 125).—Iron, in quantities so small as to make it impossible to 
detect and estimate the amount with certitude, exerts a markedly 
favourable catalytic influence on the growth of barley. W. G. 


Action of Manganese and Aluminium on the Growth of 
Plants. Tas. Premrrer and E. Bianck (Landw. Versuchs-Stat., 1913, 
83, 257—281. Compare A., 1912, ii, 476)—Sand culture experi- 
ments, in which oats, grown in pots holding 17 kilos. of sand, 
received different amounts of manganese carbonate and sulphate 
and aluminium sulphate, in addition to the usual salts supplying 
potassium, calcium, phosphoric acid, and nitrogen. It was found 
that manganese salts slightly increased the yield of dry matter ; to 
obtain the best results, very considerable amounts of manganese 
are necessary, especially when applied in a sparingly soluble form, 
so that it is very doubtful whether the employment of manganese in 
practice could be remunerative. 

Very small amounts of aluminium sulphate, in conjunction with 
small amounts of manganese sulphate, seem to have a slightly 
stimulating action ; the results, however, varied a good deal. When 
larger amounts of aluminium salt are employed, the yield is more 
quickly reduced than by corresponding amounts of manganese salt. 

When the produce is increased by applications of manganese 
salts, the plants give off less water, which is possibly connected with 
the deposition of manganese in the leaves. It is suggested that the 
favourable effect of manganese may be connected with the retention 


of water. N. H. J. M. 


Plasmas after Sugar Dialysis. M. Prerrre and A. Vixa (Compt. 
rend., 1913, 157, 1542—1545. Compare A., 1913, i. 661).—An 
examination of the proteins contained in the plasma solution after 
removal of the fibrinogen by dialysis against a sugar solution and 
then against water. The liquid resulting from the dialysis is 
treated with 2—3 volumes of acetone. The proteins are precipi- 
tated, filtered, and washed with 50% acetone, and finally with ether. 
The proteins so obtained can be separated, by suitable treatment 
with water, into two groups, one of which is soluble in water, and 
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the other not. This insoluble fraction can be further sub-divided 
into two fractions, one consisting of true globulins, soluble in 7% 
sodium chloride solution, and the other insoluble. The group, 
soluble in water, is obtained as a white, hygroscopic powder on 
precipitation with acetone, and its aqueous solution does not give 
the biuret action, and is precipitated neither by acids nor alkalis, 
but is entirely coagulated by heat. W. G. 


The Effects of Enzymes and Other Substances on the Growth 
of Burley Tobacco. J. Du P. OostHuizen and O. M. Suepp (J. Biol. 
Chem., 1914, 16, 439—453).—In two months the addition of various 
enzymes improves the growth of some of the tobacco plants used. 
Pepsin and emulsin and also caseinogen caused the best results. The 
effect is not proportional to the nitrogen added. Pepsin, however, 
in combination with caseinogen and trypsin failed to produce any 
increase of growth. A large number of other substances were tried ; 
most gave negative results, some produced bad effects. Iron and 
manganese peptonates, potassium cyanide, hydrocyanic acid, and 
iron and manganese lactate gave positive results, and in the order 
named. W. D. H. 


Influence of Soils and the Amount of Water on the Changes 
in the Forms of Nitrogen. F. Minter and W. P. Rosson 
(Centr. Bakt. Par., 1913, ii, 39, 419—440).—With low percentages 
of water the decomposition of horn meal is much more rapid in 
sandy soil than in loam and clay soils, whilst when considerable 
amounts of water are present there is no great difference. The 
ammonia produced from horn meal disappears rapidly in presenee 
of high amounts of water; when, however, the percentage of water 
is low, the ammonia remains a considerable time, the maximum 
being reached earlier the lighter the soil. In sandy soil (water 6%), 
the maximum was 36°7% in three weeks; in loam water (8%), 
41°3% in six weeks; and in clay (water 8%), 13°4% in twelve weeks. 
With the highest amount of water (18—24%), the sandy and loam 
soils contained no ammonia in the sixth week, and in the clay soil 
none in the third week. 

The nitrification of ammonium sulphate in soils deficient in 
water is greatest in sandy soils, whilst in presence of sufficient water 
nitrification is more vigorous in heavy soils. Nitrification of horn 
meal was most satisfactory in sandy soil; in loam and clay soils the 
best results were obtained with medium amounts of water. 
Liberation of free nitrogen only occurred to any extent in presence 
of the largest amounts of water; with ammonium sulphate the 
greatest loss (19°8%) was in loamy soil, and with horn meal 32°7% 
in clay soil. Additions of sucrose caused a more rapid dis- 
appearance of ammonium sulphate without a corresponding pro- 
duction of nitrates. N. H. J. 


Organic Chemistry. 


Origin of Ozokerite. Marcusson and H. Scattrer (Chem. Zeit., 
1914, 38, 73—74).—The simultaneous occurrence of ozokerite and 
petroleum is pointed out and the rival theories that the former is 
produced from the latter and that formation occurs in the reverse order 
are critically discussed. According to the authors, neither explanation 
is satisfactory, and the theory is advanced that both products are 
simultaneously formed from the decayed complex organic constituents 
of plant and animal remains (compare Engler, A., 1912, i, 525). Fats 
and waxes contain a mixture of solid and liquid fatty acids, the former 
of which readily yield solid paraffins by loss of water and carbon 
dioxide, whilst liquid oleic acid only gives liquid paraffins under the 
most varied experimental conditions. The oil, containing solid paraffins, 
is forced by earth- or gas-pressure through the overlying strata and 
thus undergoes a filtration and partial separation into its components, 
the more liquid portions passing more readily through the strata and 
leaving thus a solid residue. The theory is supported by observations 
of the different samples of ozokerite obtained from various classes of rock 
and from actual experience during boring, and is in accord with the 
experiments of Koss (A., 1911, i, 761) on the distribution of optically 
active substances in ozokerite. 

The occurrence of amorphous ozokerite is explained in the following 
manner: the crude oil contains both crystalline and amorphous 
paraffins. The former have a lower molecular weight and m. p. than 
the latter. When an oil rich in paraffins undergoes filtration in the 
earth, the crystalline paraffins become more or less completely liquid 
and are therefore carried forward by the oil more rapidly than the less 
soluble, amorphous paraffins, which, therefore, alone have an opportunity 
to separate. The dark impurities in ozokerite are to be regarded as 
oxidation and polymerisation products of the hydrocarbons which are 
partly acquired from the oil, partly formed subsequently. In support 
of this theory the authors have observed the formation of dark waxy 
products (pipe wax) in the pipes which are used in Boryslav for 
conveyance of the crude oil. In m. p., index of refraction, density, 
molecular weight, and precipitation value, this substance shows a close 
analogy to ceresin, and can only be distinguished from ozokerite by 
its greater oil content. H. W. 


Preparation of Allyl Haloids. Cnemiscue Fasrik aur ACTIEN 
(vorm. E. Scuertne) (D.R.-P. 268340).—Allyl haloids (chloride, 
bromide, or iodide) are obtained from allyl esters (formate, acetate, 
etc.) by mixing the latter with the corresponding concentrated halogen 
acid, saturating the mixture with the hydrogen haloid, and heating in 
an autoclave, or in an open vessel with the addition of a catalyst (for 
example, zinc haloids). J.C. C. 
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A General Method for the Conversion of Fatty Acids into 
their Lower Homologues, P. A. Levenz and C. J. West (J. Biol. 
Chem., 1914 16, 475—478. Compare A., 1912, i, 936; 1913, i, 587). 
—tThe fatty acids are readily converted into their a-hydroxy-derivatives 
by passage through their a-bromo-derivatives (compare Le Sueur, T., 
1904, 85, 827 ; 1905, 8'7, 1888). These can then be readily oxidised 
in acetone solution by a warm solution of potassium permanganate in 
the same solvent, giving the potassium salt of the fatty acid with one 
carbon atom less. The potassium salt is precipitated along with the 
manganese dioxide, and can be extracted from this with alcohol. The 
yield is 80—85%, and avoids the preparation of the aldehyde (compare 
Le Sueur, Joc. cit.). The authors have applied this method to the 
preparation of lignoceric, margaric, and pentadecoic acids. W.G. 


History of the Discovery of Formic Acid. F. D. Cuatraway 
(Chem. News, 1914, 109, 61—63).—Historical. 


Action of Persulphates on Acetates. M. A. Gorpon (J. 
Physical Chem., 1914, 18, 55—66).—If a solution containing sodium 
persulphate and acetic acid or sodium acetate is heated, » mixture of 
gases is given off consisting of carbon dioxide and one or more hydro- 
carbons (methane, ethane, olefines). The amount of carbon dioxide 
and the composition of the hydrocarbon mixture varies with the 
conditions of the experiment. Simultaneously with the oxidation of the 
acetic acid, this appears to be catalytically decomposed by the persulpbate 
in accordance with the equation CH,-CO,H =CH,+CO,. The catalysed 
reaction is favoured by high concentration of the acetic acid, low 
acidity, and low concentration of persulphate. Those conditions which 
are favourable to the decomposition of persulphate give rise to 
increased oxidation. Such factors are high concentration of persulphate, 
high temperature, moderate acidity, and the addition of manganous 
sulphate or platinum foil to the solution. H. M. D. 


New Method of Preparing the Diacetate of Glycerol a-Mono- 
chlorohydrin. Jean Nivitre (Bull. Soc. chim., 1914, [iv], 15, 
82—83. Compare A., 1913, i, 697; also Acefia, A., 1905, i, 7).—The 
diacetate of glycerol a-monochlorohydrin, b. p. 113—114°/9 mm., is 
obtained in 75% yield when a mixture of a-monochlorohydrin and acetic 
anhydride is boiled for three hours under reflux. Acetic anhydride and 
acetic acid are removed by distillation under diminished pressure ; the 
residue is warmed with water to destroy any remaining acetic anhydride 
and to dissolve any unchanged a-monochlorobydrin, aud the product 
obtained is distilled under diminished pressure. The yield may be 
further improved by a second treatment with acetic anhydride after 
distillation of the acetic acid formed in the first operation, whereby, 
also, the addition of water is rendered unnecessary. 


Some New Esters of Oleic Acid. N. Sutzpercsr (Zeitsch. angew. 
Chem., 1914, 2'7, 40).—Menthyl oleate, C,.H,;.0,, b. p. about 240°/ 
4 mm., phenyl oleate, L. p. about 230°/7 mm., and m-telyl oleate, b. p. 
about 240°/5 mm., are obtained as colourless, oily liquids, which can be 
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distilled without decomposition in a vacuum, by the action of a slight 
excess of the respective alcohol or phenol on the chloride of oleic acid. 
The latter, b. p. about 200°/11 mm., 190°/9 mm., is prepared by Krafft 
and Tritschler’s method (A., 1901, i, 116) or by heating oleic acid on 
the water-bath with thionyl chloride in slight excess, H. W. 


Organic Thio-acids. V. Action of Potassium Xanthate on 
Bromomalonic Acids. Ermmar Biuimann and E, Host Mapsen 
(Annalen, 1914, 402, 331—342. Compare A., 1906, i, 625, 626).— 
In neutral or faintly alkaline aqueous solution the reaction between 
potassium xanthate and potassium bromomalonate, bromoethyl- 
malonate, bromotsopropylmalonate, or bromobenzylmalonate proceeds 
more or less rapidly according to the equation: OEt*CS-‘SK + 
CBrR(CO,K), = OEt*CS:S-CR(CO,K), + KBr, so that 783—99% of the 
theoretical yield is obtained in twenty-four hours; in acid solution, 
however, the reaction proceeds quantitatively and almost in- 
stantaneously in the sense of the equation : 

20Et:CS-SK + CBrR(CO,H), + HCl= 

8,(CS-OEt), + CHR(CO,H), + KCl + KBr. 
The xanthomalonic acids obtained by the first reaction are very 
unstable, readily losing carbon dioxide and forming xantho-fatty acids 
at temperatures very little above the ordinary. 

Aqueous sodium bromobenzylmalonate is reduced to sodium benzyl- 
malonate by sodium hydrosulphide in slight excess. 

a-Xantho-B-phenylpropionic acid, CH,Ph*CH(S-CS-OEt)-CO,H, 
m. p. 89—90°, colourless crystals, obtained by the decomposition of 
xanthobenzylmalonic acid, is converted into a-thiol-B-phenylpropionic 
acid, CH,Ph*CH(SH)-CO,H, m. p. 46°, b. p. 184—187°/11—12 mm., 
colourless crystals, by alcohol and concentrated aqueous ammonia at 
the ordinary temperature ; the latter acid, in acid solution, is oxidisel 
by iodine to a-disulphido-di-B-phenylpropionie acid, 

S,[CH(CO,H)-CH,Ph]},, 
m. p. 105—107°. 

A convenient method is described for the preparation of bromo- 
malonic acid by the hydrolysis of ethyl bromomalonate by aqueous 
sodium hydroxide at 5—10°. C. 8. 


Transformations of Ethyl a-Cyano-a-isopropylbutyrate and 
Ethylisopropylmalonamic Acid. Emi Fiscuer, Atice Roupe, and 
Fritz Brauns (Annalen, 1914, 402, 364—382).—Recent researches on 
Walden’s inversion have shown that change of configuration or 
racemisation may occur during ordinary substitution of a group 
attached to the asymmetric carbon atom. Two of the fundamental 
consequences of the theory of the asymmetric carbon atom, therefore, 
have been re-examined under conditions in which a group attached 
to the asymmetric carbon atom is changed without being actually 
detached from the carbon atom. The first consequence, that optical 
activity must disappear when two of the unlike groups attached to the 
asymmetric carbon atom are made like, is tested by treating d-ethyl- 
isopropylmalonamic acid in aqueous ether with nitrous fumes, whereby 
ethylisopropylmalonic acid is produced, which proves to be quite 
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inactive optically. The second consequence, that reversal of the 
rotation must occur when two of the groups attached to the asymmetric 
carbon atom exchange places, is tested as follows. An active ethyl- 
tsopropylmalcnawic acid is converted successively into its methyl] ester 
and methyl hydrogen ethylisopropylmalonic acid ; theoretically, the 
latter should be converted by ammonia into the optical antipode of the 
original ethylisopropylmalonamic acid ; actually, however, the reaction 
follows a quite different course. 

The following new compounds are described : dl-a-Cyano-a-isopropyl- 
butyric acid, CN-CEtPr*CO,H, has m. p. 83—84°. Its ethyl ester 
is converted by concentrated sulphuric acid on the water-bath into 
dl - ethylisopropylmalonamie acid, NH,*CO-CEtPr’-CO,H, m. p. 
116—118° (decomp., corr.), and its ethyl ester, m. p. 88° (corr.), colour- 
less prisms ; the methyl ester, obtained by means of diazomethane, has 
m. p. 74°. An aqueous solution of dl-ethylisopropylmalonamic acid 
is converted by nitrous fumes at 40° into ethylisopropylmalonic acid, 
of which the ethyl hydrogen ester has b. p. 152° (corr.)/19 mm. and 
D? 1:0349, and the methyl hydrogen ester has m. p. 43°. a-tsoPropyl- 
butyramide is obtained by heating d/-ethylisopropylmalonamic acid at 
118° and finally at 130°. 

The resolution of dl-ethylisopropylmalonamic acid is effected by 
quinine in aqueous alcohol, in which the quinine salt of the d-acid is 
the less soluble ; the /-acid is purified by means of its morphine salt. 
d-ELthylisopropylmalonamic acid crystallises in stout needles, has m. p. 
or decomp. 116° and [a]> + 14°59° in 10-06% alcoholic solution, and 
yields with diazomethane the methyl ester, m. p. 51—52° and 
[aly —1-97° in 9°866% alcoholic solution (these constants are certainly 
too low, because the d-acid used for esterification contained about 5% 
of the J-acid). 1-Hthylisopropylmalonamic acid, |a|> — 14°62° in 10-002% 
alcoholic solution, forms a methyl ester, m. p. 54°, [ai 209° in 9°447% 
alcoholic solution. Methyl hydrogen d-ethylisopropylmalonate, m. p. 
26°, has [a]f 1°84° in 9 961% alcoholic solution and [a]j —3:41° in 
N-potassium hydroxide (1°08 mols.), whilst the methyl hydrogen ester of 
the l-acid has [a], —1°88° in 11:47% alcoholic solution and [a]j> 3°72° 
in V-potassium hydroxide. 

l-Ethylisopropylmalonamic acid has been heated at 120°/15—20 mm. 
and the carbon dioxide rapidly removed in the hope of obtaining an 
active acetamide ; the product, however, is found to be dl-a-isopropyl- 
butyramide C. 8. 


The Stereoisomeric Forms of Xanthosuccinic Acid. Bror 
Houmpere (Ber., 1914, 47, 167—176. Compare this vol., i, 140).—A 
few years ago the author treated sodium /-bromosuccinate with potassium 
xanthate, but obtained an almost inactive xanthosuccinic acid. Recent 
experience on the influence of different cations on such reactions has 
led to the isolation of the active acids in a pure state (compare A., 
1913, ii, 942). 

A dilute solution of potassium /-bromosuccinate was treated with 
the equivalent quantity of potassium xanthate and, a day later, with 
strontium bromide, when a strontium salt crystallised which yielded a 
mixture of 3% d- and 97% /-xanthosuccinic acid. From a concen- 


ORGANIC CHEMISTRY. i, 249 


trated solution of strontium /-bromosuccinate with excess of potassium 
xanthate and some strontium bromide, however, a mixture of 84% d- 
and 16% /-acid was obtained. 

Some preliminary experiments showed that the racemic acid is less 
soluble than the active forms in water or in a mixture of ethyl acetate 
and benzene, and that, of the acid salts with the active phenylethyl- 
amines, those of the acid and base of opposite rotation are the less 
soluble. These differences were therefore employed in the final 
purification of the above acids. d-Phenylethylamine hydrogen 1-xantho- 
succinate, CHMePh:NH,,CO,H-CH(S-CS-OEt)-CH,°CO,H, formed 
white crystals, m. p. 117—118°, and /-xanthosuccinie acid (loc. cit.) 
was finally obtained in very pale yellow aggregates of small crystals, 
(a) —101°6°inethyl acetate. d-Xanthosuccinic acid has [a}¥ + 101-79, 
in ethyl acetate, + 82°8° in absolute alcohol. In aqueous solution [a]j} is 
about +72°, whereas the acid potassium salt has about half that 
rotation, and the normal salt only +3°. The active acids have m. p. 
130—131°; the racemic, 148—149°, and the saturated aqueous solutions 
at 25° contain 24°1 and 8-2 grams per litre respectively. 

The racemisation of the acids and their acid and normal salts was 
studied. When heated alone at 100°, or warmed in aqueous solution, the 
active acids quickly become inactive, but at the ordinary temperature 
the change is negligible. Complete neutralisation or the addition of a 
strong acid hinders racemisation at 35°, but the half-neutralised acids 
soon become inactive. It may be that the gradual formation of 
decomposition products in solution influences racemisation, but the 
kinetics of the change are being studied. J.C. W. 


Action of Magnesium Methyl Iodide on Ethyl Sebacate. 
(Mlile.) E. Kuistovskasa (J. Russ. Phys. Chem. Soc., 1913, 485, 
1975—1979).—BA-Dimethyldodecane-BX- diol, 

OH-CMe,°[CH,],.*CMe,°OH, 
obtained by treatment of ethyl sebacate with magnesium methyl iodide 
and subsequent decomposition by means of water, forms long, asbestos- 
like crystals, m. p. 57°5—58°, 

Bd-Dimethyl-A*-dodecadiene, CMe,:CH-(CH,],-CH:CMe,, obtained 
by heating the above glycol with anhydrous oxalic acid at 140—150°, 
is a colourless, mobile liquid with an unpleasant odour, b. p. 
239°5—240°5° (corr.), D' 0°7932, nj? 1:4535, and has the normal 
molecular weight in freezing benzene. It combines readily with 
bromine forming an unstable, oily tetrabromide, which soon loses 
hydrogen bromide, and it unites with nitrogen tetroxide giving a dark 
green product. With mercuric acetate solution, it forms a white, 
curdy precipitate, which gives the hydrocarbon again on distillation 
with hydrochloric acid. 1n the air, the hydrocarbon thickens, and on 
distillation after three months yielded an aldehyde, the semicarbazone 
of which, m. p. 203°, was prepared. Oxidation of the hydrocarbon by 
means of permanganate gives mainly sebacic acid and acetone, small 
quantities of formic and acetic acid obtained being probably due to 
further oxidation of the acetone. . HP. 


Production of Formaldehyde and Acetaldehyde by Oxida- 
tion. L. RosentHater (Arch. Pharm., 1913, 251, 587—595).—The 
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detection of minute amounts of formaldehyde in the leaves of the 
hornbeam (Curtius and Franzen, A., 1912, ii, 797) cannot be accepted 
as evidence of Baeyer’s theory of the assimilation of carbon dioxide 
by plants until it has{been proved that the aldehyde cannot have 
been produced by any other process. The author shows that 
many substances which occur in plants yield formaldehyde by 
oxidation. The substance, dissolved or suspended in dilute sul- 
phuric acid, is treated with potassium permanganate in slight 
excess, the excess is destroyed by oxalic acid, the liquid is distilled, 
and the distillate is tested for formaldehyde by the colour reactions of 
Denigés, Marquis, Hehner-Leonard, Hehner, and Schryver (Lewin’s 
nitroprusside test for acetaldehyde has also been applied). The 
substances examined are alcohols, aldehydes, ketones, acids, carbo- 
hydrates, phenolic ethers, glucosides, and alkaloids. The results show 
that formaldehyde is produced by the oxidation of substances con- 
taining methoxy-, methylenedioxy-, or methylimino-groups, of most 
carbohydrates, and of tri- and poly-hydric aliphatic alcohols. Acet- 
aldehyde is obtained by the oxidation of substances containing an 
ethoxy- or ethylimino-group, and also of rhamnose (the last reaction 
may serve to distinguish rhamnose, and possibly other methylpentoses, 
from pentoses). In the case of glycerol, dextrose, sucrose, and rham- 
nose, suflicient formaldehyde or acetaldehyde is obtained for the 
identification of the aldehyde in the form of its p-nitropheny]l- 
hydrazone, or in the case of formaldebyde by Curtius and Franzen’s 
method. C. 8. 


Preparation of Aldehydes and Ketones. Fapriques DE 
Propuits Cuimre ORGANIQUE DE Larre (D.R.-P. 268786).—Aldehydes 
or ketones are obtained when hexamethylenetetramine (or a mixture 
of 6 parts of formaldehyde and 4 parts of ammonia) is boiled in 
uleobolic solution with a monohalogen compound. The reaction takes 
place with the intermediate formation of an additive compound, and 
the conversion of the halogen compounds is represented thus: 
R-CH,X —> R-CHO; CR,HX —> CR,O (where X= halogen). In 
this manner ethyl iodide yields acetaldehyde, benzyl chloride gives 
benzaldehyde, a-chloroethylbenzene yields acetophenone, and mention 
is made of a large number of aldehydes that may be prepared by this 
general method. J.C. C, 


Reduction of Aldehydes to a-Glycols. R. Ciusa and A. 
Mixant (Atti R. Accad. Lincei, 1913, [v], 22, ii, 681—685).—When 
treated with magnesium amalgam, aldehydes undergo change mainly in 
the three directions: (1) reduction to primary alcohols, 

CH,°CHO + H, =CH,°CH,:OH ; 
(2) reduction to disecondary a-glycols, 
2CH,°CHO + H, = OH:CHMe-CHMe-:OH ; 

(3) condensation to aldols and subsequent reduction of the latter to 
B-glycols,;OH-CHMe-CH,:CHO + H, = OH-CHMe-CH,:CH,-OH.These 
three reactions proceed with different velocities, which determine the 
relative proportions of the various products. Aliphatic aldehydes 
undergo aldol condensation with the «greatest ease in either acid or 
alkaline solution, and hence yield principally B-glycols. 
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Thus, acetaldehyde yields a large proportion of 83-butylene glycol, 
together with smaller amounts of ethyl alcohol, aldol, and By-butylene 
glycol (4%) (compare Moureu, Compt. rend., 1902, 134, 472). 
Propaldehyde gives mainly 6-methyl-ye-amylene glycol, and also 
ys-heaylene glycol, CH,-CH,*-CH(OH)-CH(OH)-CH,°CH, (5—6%), 
which is a colourless, oily liquid, b. p 233—234°, and is converted into 
dipropionyl by the action of bromine water and sunlight, and into 
diethylglyoxime by hydroxylamine. 
Benzaldehyde yields hydrobenzoin and isohydrobenzoin. 
T. H. P. 


Comparative Value of Catalysts in the Preparation of 
Ketones. J. B. Senperens (Bull. Soc. chim., 1914, [iv], 15, 
84—89).—Maialy polemical. The author points out the superiority of 
the oxides of thorium, zirconium, and uranium in the catalytic pre- 
paration of ketones from acids, and claims priority in their use 
(compare Senderens, A., 1909, i, 216, 627; 1910, i, 11, 179, 318, 489; 
1912, i, 496, 537; 1913, i, 342; Mailhe, A., 1909, i, 452, 692; 1910, 
i, 807; 1913, i, 828, 954: Svbatier and Mailhe, A., 1913, i, 700). 

H. W. 


Syntheses with isoButyrone. Murat and Amouroux (J. 
Pharm. Chim., 1914, [vii], 9, 114—118*).—The authors have obtained 
a series of tertiary alcohols by the action of Grignard’s reagents on 
isobutyrone. The yields are generally not so good as in the case of 
butyrone (A., 1912, i, 527), and the alcohols are readily dehydrated, 
so that phenylurethanes could not be obtained. 

Di-isopropyl ketone has b. p. 124—125°, Dj 0°8413, D7 0°8250 
my 1°417. 

Di-isopropylisobutylearbinol, C,H,°CPr,*OH, b. p. 102—105°/ 
40 mm., D'’ 0°8737, n, 1°448, is obtained in poor yield by condensing 
di-isopropyl ketone with magnesium isobutyl chloride. 

Di-isopropylisoamylcarbinol, b. p. 137—140°/65 mm., Df 0°8607, 
Df 0°8718, np 1455, is obtained in 60% yield as a colourless syrup. 
Dehydration over oxide of thorium at about 350° converts it into an 
olefine which appears to cousist of the two isomerides, B{-dimethyl-y- 
isopropyl-Ay-heptene, C,H, )-CPr.®, and Bf-dimethyl-y-isopropyl-A8- 
heptene, C,H,,Pré-C:CMe,, b. p. 188—190°/772 mm., Dj’ 0°7775, 
n, 1°444, which, when hydrogenated over nickel at 200—250°, yields 
8d-dimethyl-y-isopropylheptane, b. p. 186—188°/ordinary pressure, 
D? 0°7655, np 1°432. 

Phenyldiisopropylearbinol, a viscous liquid of pale yellow colour, 
b. p. 155—158°/60 mm., Dj? 0°9602, Dj} 0°9755, m, 1°531, is obtained 
in good yield by the acid of magnesium phenyl bromide. Catalytic 
dehydration by oxide of thorium converts it into y-phenyl-83-dimethyl- 
AB pentene, CPh:Pr®:CMe,, b. p. 225—228°/760 mm., Dj? 0-9094, 
mn, 1°532, which on catalytic reduction over nickel at 250—300° yields 
y-phenyl-B8-dimethylpentane, b. p. 220—225°, D’) 0°8822, np 1°512. 

The yield of benzy/diisopropylcarbinol, a brown, viscous liquid, 
b. p. 161—164°/35 mm., Di? 0°981, np 1538, from isobutyrone and 
magnesium benzyl chloride, is considerably limited by the formation of 
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dibenzyl. On catalytic dehydration by oxide of thorium, it yields an 
olefine, b. p. 252—255°/ordinary pressure, Dif 0-9110, np 1°542. 
Magesium cyclohexy! chloride reacts readily with isobutyrone, but on 
decomposition with water the complex is partly decomposed with 
formation of cyclohexene. cycloHexyldiisopropylcarbinol, b. p. 125°/ 
12 mm., 138°/25 mm., Di) 0°9153, nm, 1°474, is therefore obtained in 
poor yield. On dehydration it yields an olefine, b. p. 225—228°/ 
760 mm., D?? 0°8782, n, 1°482, which probably consists of a mixture 
of the isomerides C,H,,-CPr®:CMe, and C,H,9-CPr,’. H. W. 


New Reduction Products of Dextrose. Glucal and Hydro- 
glucal. Emit Fiscuer (Ber., 1914, 47, 196—210. Compare A., 
1913, i, 445).—A more «complete account, and an extension, of the 
work described in the earlier communication. 

Glucal absorbs two atoms of hydrogen in presence of platinum, 
yielding a crystalline compound, C,H,,0,. The same substance is 
obtained by reducing triacetylglucal (acetoglucal) and hydrolysing the 
product. From a study of these compounds, the formula C,H,,V,, as 
against C,H,O,, is assigned to glucal. On reduction, glucal loses its 
aldehydic and unsaturated characters. It seems possible, therefore, 
that glucal contains an oxymethylene group, and the pine-splinter 
reaction further suggests a furan ring. The provisional formula is now 
considerably modified, and the present suggestion is 

C(-CH-OH)—CH-OH 
O<CH(CH,-OH)-CH, 
In whatever way the results are interpreted, the reduction of aceto- 
bromoglucose to triacetylglucal is most remarkable. 

Triacetylglucal crystallises best from a mixture of alcohol with a 
little light petroleum, but the process has to be repeated many times 
before an optically pure product is obtained. It has m. p. 55°, 
[aj> —15°76°; it may be distilled, reduces Fehling’s solution, and 
absorbs two atoms of bromine. When boiled with water, it is 
partly hydrolysed, one molecule of acetic acid being set free. The 
product, tdiacetylglucal, C,,H,,0,, was distilled and obtained as a 
bitter, amorphous substance, which quickly restores the colour to 
Schiff’s reagent and gives a deep violet coloration with cold, fuming 
hydrochloric acid. It could not be obtained optically pure and may be 
a mixture. Complete hydrolysis to glucal was effected by leaving a 
solution with a little more than the theoretical quantity of baryta 
water in an incubator. 

Triacetylhydroglucal, C,H,O0,Ac,, was prepared by catalytic reduction, 
quickly distilled under 05 mm., bath 160—165°, and obtained as a 
vitreous mass with indefinite constants, [a] about +34—35°, It is 
indifferent towards Febling’s solution, acids, alkalis, and bromine. 
Hydroglucal was prepared by direct reduction, but the best results 
were obtained by hydrolysing triacetylhydroglucal by means of baryta. 
Hydroglucal forms colourless, hexagonal prisms or plates, m. p. 86—87°, 
[a]> +16°31°, and distils under 1 mm., bath 195—205°. It is very 
hygroscopic, has a slight sweet taste, and does not combine with water, 
even when heated with concentrated hydrochloric acid. When heated 
with hydriodic acid and phosphonium iodide, it is reduced to a 
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colourless oil, b. p. 90—95° (bath)/0-4 mm., 128—131°/12 mm., 160° 
(corr.)/33 mm. The product has the constitution and properties of a 
di-iodohexane, but has not been identified. Glucal and hydroglucal 
were both directly acetylated to their parent triacetyl derivatives. 
Acetobromolactose was reduced to acetolactal, C,,H;,0,,, a colourless, 
amorphous mass of leaflets, and probably a hexa-acetyl compound. 
J.C. W. 
Biochemical Synthesis of a-Methylgalactoside. H. Hérissey 
and A. Ausry (Compt. rend., 1914, 158, 204—206*).—The authors 
have synthesised a-methylgalactoside by the action of air-dried bottom 
yeast, macerated with water, on a solution of galactose in dilute 
methyl alcohol. The action was slow, owing to the small amount of 
the necessary enzyme in the yeast. The product was obtained in the 
form of colourless crystals, having physical properties in close agree- 
ment with those given by Fischer (compare A., 1895, i, 437) for the 
substance prepared by purely chemical methods, W. G. 


The Inversion of Sucrose. Epmunp O. von Lippmann (Chem. 
Zeit., 1914, 38, 145—146).—A paper calling attention to the import- 
ance of the recent work of Snethlage (A., 1913, ii, 1044) in which 
the catalytic effect of the undissociated acid molecule on the inversion 
of sucrose is discussed. T. 8. P. 


Applications of the Electronic Conception of Valence. I. 
Reactions among Certain Classes of Compounds Containing 
Nitrogen. II. The Beckmann Rearrangement. LaupDER 
WiuiaM Jones (Amer. Chem. J., 1913, 50, 414—443).—The processes 
of oxidation and reduction may be regarded as an exchange of electrons 
between atoms, a loss of negative electrons corresponding with 
oxidation, and a gain of negative electrons with reduction. As Fry 
(A., 1912, ii, 546) has pointed out, a quadrivalent carbon atom would 
thus show five stages in the series of oxidation and reduction according 
as to whether its valencies are all positive, all negative, or some 
positive and others negative. Similarly, a tervalent nitrogen atom 
presents four stages, corresponding with its states of oxidation in 
ammonia, hydroxylamine, hyponitrous acid, and nitrous acid, whilst 
a quinquevalent nitrogen atom presents six stages. 

A consideration of the transformations characteristic of primary 
amines, R-CH,°NH,, aldimides, R-CH:NH, nitriles, R-CiN, nitrile 
oxides, R*C?N:O, and related compounds suggested that the electronic 
hypothesis might be used to elucidate the relations between these 
compounds and to indicate a mechanism in terms of which their 
transformations might be represented more precisely than by the 
ordinary structural formule. A discussion is therefore given on these 
lines of the relations (1) between primary amines and their products 
of hydrolysis; (2) between aldimides, B-alkylhydroxylamines, and 
aldehyde ammonias; (3) between nitriles, aldoximes, and amides; 
(4) between nitrile oxides, tsonitroparaffias, and hydroxamic acids, 
and (5) between hydroxamic acids, carbimides, and carbamic acids. 

It is stated that the various reactions generally regarded as examples 
of the Beckmann rearrangement consist in every case of processes of 
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intramolecular oxidation and reduction ; and the bearing of this on 
the mechanism of the rearrangement is discussed in the light of the 
electronic hypothesis. E. G. 


The Preparation of Hydramine Ethers and Hydramines and 
a New Way to the Choline Group. J. Housen and K, Féurer 
(Ber., 1914, 4'7, 75—82).—The interaction of a8-dichloroethyl ether 
and organomagnesium compounds to produce substances of the type 
OEt-CHR:-CH,Cl, as already described by the authors (A., 1908, i, 
73), can serve as a first step to the synthesis of several important 
groups of compounds because the remaining chlorine atom can be 
replaced in various manners. Alkali hydroxides remove the chlorine 
with formation of an unsaturated ether. The action of ammonia and 
primary amines is complicated by the usual formation of secondary and 
tertiary bases respectively by the further action of the halogen 
compound or the primary product. With dialkylawines the chemical 
change proceeds smoothly with formation of substances of the general 
formula OEt-CHR:CH,°NR,, in which the ethoxy-group can be 
converted into hydroxyl by the action of concentrated hydrobromic 
acid. 

When butylene af-chlorohydrin ethyl ether, OEt-CHEt-CH,Cl, was 
heated with a bimolecular proportion of diethylamine for twenty-four 
hours at 135°, followed by two hours at 160°, the major portion was 
converted into diethyl-B-ethory-n-butylamine, OEt-CHEt-CH,-NEt,, a 
mobile liquid, b. p. 179—181°, of strong basic odour ; hydrochloride, 
hygroscopic. 

If isohexylene-af-chlorohydrin ethyl ether, 

CHMe,°CH,°CH(OEt)-CH,Cl, 
is heated with diethylamine, first at 100° and then at 130°, the product 
is diethyl-B-ethoxy-5-methyl-n-amylamine, 
CHMe,°CH,°CH(OEt)-CH,:N Et,, 
a colourless, basic liquid, b. p. 86—89°/9 mm., 196—206°/ord. pressure, 
of characteristic odour. 

tsoHeptylene chlorohydrin ethyl ether reacted very incompletely with 
diethylamine at 135°, producing a small quantity of dtethyl-B-ethoxy- 
e-methyl-n-heaylamine, b. p. 108°/9 mm. 

The interaction of phenylethylene chlorohydrin ethyl ether and 
diethylamine at 128° gave rise to diethyl-B-ethory-B-phenylethylamine, 
OEt-CHPh-CH,’NEt,, a liquid, b. p. 124—125°/10 mm., of basic 
odour, accompanied by a little acetophenone. 

From the reaction product of phenylethylene chlorohydrin ethyl ether 
and ammonia, obtained by prolonged heating of the mixture in 
alcoholic solution at 90° and 120°, there could be separated by distilla- 
tion B-ethoxyphenylethylamine, OEt‘CHPh-CH,*NH,, a strong base, 
b. p. 228—250°/ord. pressure, 125°/20 mm., of characteristic odour, 
and di-B-ethoxyphenylethylamine, NH(CH,*CH Ph*VEt),, a base of feeble 
odour, b. p. 210—213°/10 mm. 

In asimilar manner, the interaction of phenylpropylene chlorohydrin 
ethyl ether and diethylamine in alcoholic solution at 120° produced 
B-ethoxy-y-phenyl-n-propylamine, CH,Ph-CH(OEt)-CH,"NH,, b. p. 
139-5—140-5°/14 mm., of basic odour, together with di-B-ethoxy-y-phenyl- 
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n-propylumine, NH[(CH,*CH(OEt)-CH,Ph],, b. p. 235—236°/13 mm., 
the latter substance preponderating. 

When diethyl-8-ethoxybutylamine is heated with hydrobromic acid 
(D 1°49) under such conditions that the ethyl bromide produced can 
pass away, over 80% of the theoretical quantity of ethyl bromide can 
be collected in the course of five hours, and the reaction flask contains 
diethyl-B-hydroxy-n-butylamine, OH-CHEt-CH,*NEt,, a colourless 
liquid, b. p. 63—64°/13 mm., of strong odour. It can be acetylated 
and its salts are easily soluble in water; hydrochloride, hygroscopic. 
The quaternary ammonium hydroxides derivable from this base will 
be homologues of choline. D. F. T. 


Physico-chemical Researches on Urotropine [Hexa- 
methylenetetramine] regarding the Constitution of the Base. 
C. Russo (Gazzetta, 1914, 44, i, 16 —26).—Conductivity measurements 
in solutions of hexamethylenetetramine and hydrochloric, sulphuric 
and nitric acids show the formation of monoacid salts and their hydro- 
lytic decomposition, but afford no indication of the formation of diacid 
salts. The reaction which occurs is probably represented by the 
formula: C,H,,N, +H°+H,O=C,H,,N,°+CH,O. Conductivity 
measurements and also measurements of the change of rotatory power 
of dextrose show that hexamethylenetetramine is a little more strongly 
basic than aniline, and this agrees with the cyclic formule which have 
been proposed rather than with the formula of Lisekann. R. V. 8S. 


Cobaltous Tetraborate and Hexamethylenetetramine. G. 
Rosst (Gazzetta, 1913, 43, ii, 669—671).—Cobaltous tetraborate, 
although it exists in solution, cannot be prepared in the solid state. 
When, however, a solution of cobaltous acetate and hexamethylene- 
tetramine is treated with a solution of sodium tetraborate, a red, 
amorphous substance, (CoB,O,),,C,H,.N,,2H,O, is obtained. 

R. V. 8. 


Some Palladionitrites of Bivalent Metals Fixed by means of 
Organic Bases. G. Scacriartni and G, B, Rossr (Atti BR. Accad. 
Lineei, 1913, [v], 22, ii, 506—508).—The compound, 

MgPd(NO,),,8H,0,2C,H,.N,, 
is a straw-yellow, crystalline substance which is obtained by the 
gradual addition of a cold solution of palladium chloride and sodium 
nitrite, slightly acidified with hydrochloric acid, to a cold, saturated 
solution of magnesium nitrite and hexamethylenetetramine, obtained 
by adding the requisite quantity of sodium nitrite and hexamethyl- 
enetetramine to a solution of magnesium acetate. 

The compound, MuPd(NO,),,8H,0,2C,H,,N,, forms yellow crystals. 

The compound, NiPd(NO,),,8H,0,2C,H,.N,, forms emerald-green 
crystals. 

The compound, CoPd(NO,),,8H,0,2C,H,,.N,, forms pink crystals, 
which rapidly alter in air, so that the preparation is best carried out 
in an atmosphere of hydrogen. The substance is isomorphous with 
the corresponding magnesium and manganese compounds, and forms 
solid solutions with them. R. V. 5. 
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Study of Some New Alkylhydroxylamines. Cuaruirs H. 
Hecker (Amer. Chem. J., 1913, 50, 444—466).—This work was 
undertaken with the object of discovering methods for readily obtain- 
ing good yields of alkylhydroxylamines. af-Dialkylhydroxylamines 
have been prepared by Jones’ method (A., 1907, i, 897), which consists 
in the hydrolysis of a hydroxyalkylurethane ether (carbethoxy-af- 
dialkyl hydroxylamine). 

By the action of ethyl iodide on carbethoxy-a-ethylhydroxylamine 
(hydroxyurethane ethyl ether) (Jones, A., 1898, i, 174) in presence 
of sodium ethoxide, carbethoxy-af-diethylhydroxylamine (hydroxy- 
ethylurethane ethyl ether), CO,Et-NEt-OEt, b. p. 72—74°/12 mm., is 
obtained, which, when heated with potassium hydroxide solution in a 
sealed tube at 100°, is converted into a@-diethylhydroxylamine. 

Carbethoxy-a-ethyl-B-propylhydroxylamine, CO, Et: N Pr*-OEt, has b. p. 
189°/740 mm. ; on hydrolysis it yields a-ethyl-8-propylhydroxylamine, 
NHPi*-OEFt, b. p. 83°8—84°, DZ 0°8033, n> 1°39426, which is a 
colourless liquid with an ammoniacal odour and a sweet, pungent 
taste ; the hydrochloride bas m. p. 72°5—73°. 

Carbethoxy-a-ethyl-B-isopropylhydroxylamine has b. p. 182°/748 mm. 
and 84—87°/15 mm. a-Ethyl-B-isopropylhydroxylamine, b. p. 78°, 
D3 0°8132, has an odour like that of ethylamine ; its platinichloride 
forms small, lemon-yellow crystals. 

By the action of propyl iodide on the potassium salt of hydroxy- 
urethane there are produced  carbethoxy-a-propylhydroxylamine, 
CO, Et-NH-OPr-, b. p. 109—111°/15 mm., and carbethoxy-aB8-dipropyl- 
hydroxylamine, CO,Et:-N P1**OPr, b. p. 107°5—108°/20 mm. a-Propyl- 
hydroxylamine, NH,*OPr+, b. p. 86°6—87°, D3} 0°8687, obtained by the 
hydrolysis of carbethoxy-a-propylhydroxylamine, is a colourless liquid 
with a sweet, ammoniacal odour ; its hydrochloride, wm. p. 140—141°, 
and platinichloride are desciibed. a8-Dipropylhydroxylamine, b. p. 
85—86°, DS 0°8141, obtained by the hydrolysis of carbethoxy-af- 
dipropylhydroxylamine, yields a hydrochloride, m. p. 146°6°, and a 
platinichloride. 

Carbethoxy-B-ethyl-a-propylhydroxylamine, CO,Et-NEt-OPisz, has 
b. p. 191°/750 mm. and 92°5°/20 mm., and on hydrolysis furnishes 
B-ethyl-a-propylhydroaylamine, which gives a hydrochloride, m. p. 
96°2°, and a platinichloride. 

Carbethoxy-a-isopropylhydroxylamine, b. p. 102—103°/12 mm., is 
almost odourless; carbethoxy-a8-diisopropylhydroxylamine has b. p. 
101—101°5°/15 mm. = a-isoPropylhydroxylamine, b. p. 72°2° (uncorr.), 
DZ 0°8459, has a pungent, disagreeable odour ; its hydrochloride has 
m. p. 84°8°. aB-Diisopropylhydroxylamine, b. p. 76°6—77°, D3 0°8525, 
yields a hydrochloride, m. p. 74°8°. 

Carbethoxy-B-ethyl-a-isopropylhydroaylamine has b. p. 181—182°, 
and on hydrolysis furnishes (-ethyl-a-isopropylhydroxylamine, b. p. 
82°, D& 0°8730 ; the hydrochloride and platinichloride of the latter are 
described. 

The carbethoxy-alkyl- and -dialkyl-hydroxylamines are colourless 
oils with characteristic odours, and do not reduce silver nitrate or 
Fehling’s solution. The a-alkylhydroxylamines and the af-dialky]l- 
hydroxylamines containing two identical groups are readily soluble in 
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water, whilst the mixed af-dialkylhydroxylamines are not very 
soluble. Aqueous solutions of the “a-alkylhydroxylamines exert an 
energetic reducing action, but the af-dialkylhydroxylamines are much 
less active in this respect. E. G. 


Glycocyamidine. Ernst Scumipt (Arch. Pharm., 1913, 251, 
557—562).—The conversion of glycocyamine into glycocyamidine by 
hydrochloric acid is much more iifficult than that of creatine into 
creatinine (Korndorfer, A., 1905, i, 29). A nearly quantitative 
conversion can be effected by heating glycocyamine, just covered with 
concentrated sulphuric acid, in a steam-bath for twenty-four hours ; the 
solution is diluted with water, freed from sulphuric acid by aqueous 
barium hydroxide, and finally barium carbonate, and evaporated to 
dryness, the residue of glycocyamidine is dissolved in boiling alcohoi 
and a little water, and crystallised therefrom by spontaneous evapor- 
ation. The aurichloride, C,H,ON,,HAuC!l,, m. p. 158°, has been 
prepared. C. 8. 


Synthesis of y-Leucine. F. Knoop and Geora LANpMANN 
(Zeitsch. physiol. Chem., 1914, 89, 157—159).—This substance, 
y-butylaminoacetic acid, has been synthesised from trimethylpyruvic 
acid, which yields an oxime, C,H,,0O,N,H,O, m. p. 85—86° (anhydrous 
121°, decomp.). When the oxime is reduced by boiling with zinc dust 
and 50% acetic acid, or with aluminium amalgam in 50% alcohol, 
y-leucine, C,H,,0,N, is obtained; it forms hard, laminar crystals, 
which begin to sublime at 250°. The naphthalenesulphonyl derivative, 
C,,H,,O,NS, forms long, acicular prisms, m. p. 200—203°. The 
p-toluenesulphony! derivative, C,,H,,0,NS, crystallises in short, rect- 
angular prisms, m. p. 226°. The nitrate forms needles, m. p. about 
151°. R. V. 8. 


The Action of Chlorine on Ethyl Carbamate. The Isolation 
of Ethyl Chlorocarbamate and its Behaviour towards Amines 
and Acid Amides. Rasik Lat Datta and Satyaransan Das Gupta 
(J. Amer. Chem. Soc., 1914, 36, 386—390).—Although Schmidt 
(J. pr. Chem., 1881, [ii], 24, 120) failed to obtain ethyl chloro- 
carbamate by the action of chlorine on ethyl carbamate at 90—100°, 
this substance can be obtained if the reagents are brought together in 
well-cooled aqueous solution. 

A current of chlorine is passed into a dilute aqueous solution of 
ethyl carbamate, when a yellow oil separates, which from its behaviour 
towards potassium iodide must be ethyl chlorocarbamate, NHCI-CO,Et. 
It is a pale yellow, rather viscous oil, n®° 1°44235, b. p. near 99° 
(decomp.). When kept either alone or under water it gradually 
decomposes. It has a pungent odour resembling the chlorocarbamides, 
and painfully affects the skin, causing a violet-black coloration or even 
a@ scar. 

Ethyl chlorocarbamate is an energetic chlorinating agent, but less 
vigorous than dichlorocarbamide. With benzylamine it produces 
benzyl-chloroamine or -dichloroamine according to the relative amount 
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of the reagents, whilst with benzamide the product is benzoyl- 
chloroamide. 
An alternative structure is suggested for the substance, 
4NBr,°CO,Et,NaBr, 
described by Hantzsch (A., 1894, i, 363). D. F. T. 


The Hydrolysis of Salts. Nitratan Duar (Zeitsch. anorg. 
Chem., 1914, 85, 198—205).—The electrical conductivity of solutions 
of carbamide nitrate and oxalate has been determined at 30°. Both 
salts are hydrolysed to a considerable extent, even in the pre-ence of 
an excess of the corresponding acid. C. H. D. 


Action of Bromine and Alkali Hydroxide on Carbamide 
and Guanidine Derivatives. II. V. von Corprer (MMonatsh., 
1914, 35, 9—45. Compare A., 1912, i, 684).—The author has 
‘extended his work and obtained results which, for the main part, 
confirm those previously described. Decomposition has generally been 
effected with sodium hypobromite, occasionally with potassium hypo- 
bromite. Reaction generally takes place at the ordinary temperature, 
but in certain cases slight cooling is necessary to moderate the 
violence, In many cases, reaction occurs with extreme slowness. 

The most important new results may be summarised as follows: 

In the case of derivatives of thiocarbamide, either no nitrogen or 
only one atom is evolved. The first behaviour is shown by all 
derivatives containing univalent radicles as substituents, which 
have been hitherto assumed to be constituted according to the 
symmetrical formula. As previously observed, the influence of the 
sulphur atom is restricted to the portion of the molecule in which it is 
contained. The second mode of reaction (elimination of 1 atom of 
nitrogen), which had been previously observed only in the case of 
methylenethiocarbamide, occurs when bivalent radicles are contained 
as substituents in the thiocarbamide molecule. As an alternative to 
the hypothesis of a restrictive action of the sulphur atom, it is possible 
that the constitution of the thiocarbamide molecule may be the 
deciding factor, and that derivatives of it are not produced from the 

symmetrical form; those compounds 

a NH, which do not yield nitrogen are con- 

NH-C< 3 . NH*C<ay F stituted according to the formula (1) of 

(I). (II.) Werner (T., 1912, 101, 2180), whilst 

those giving 1 atom of nitrogen are 

derived from the iso-form of thiocarbamide (II) (compare Storch, 
A., 1891, 548). 

Selenocarbamide evolves a certain amount of nitrogen, which, 
however, does not attain the quantity calculated for one atom. 

A regularity in the evolution of nitrogen from alkyl derivatives of 
carbamide or guanidine could not be observed. This influence of 
alkyl groups is also apparent in the case of substances which contain, 
in addition, other substituents (acetylmethylcarbamide, nitrosomethy]- 
carbamide, creatine) and is probably exercised in additive compounds 
when the added component contains an alkyl (methyl) group; thus 
guanidipesarcosine hydrochloride in contrast to glycine guanidine 
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carbonate, reacts with hypobromite solution as an ordinary additive 
compound, that is, it immediately gives the normal amount of nitrogen 
and no more, which is probably due to the methyl group of the 
sarcosine. 

Contrary to the opinion expressed in the previous publication, no 
general conclusions can be drawn from the results which have been 
obtained up to the present with halogen derivatives (bromo- and 
chloro-guanidine). 

As far as can be judged, the nitroso-group (nitrosoguanidine, nitroso- 
methylearbamide) appears to behave in the same manner as the 
nitro-group, that is, it does not appear to hinder the evolution of 
nitrogen and, itself, yields free nitrogen; on the other hand, the 
oximino-group (violuric acid) has apparently no influence on the 
evolution of nitrogen. 

In the compounds of carbamide with metallic oxides (carbamide 
mercuric oxide, CO(NH,),,3Hg0O), the latter substances do not inhibit 
the evolution of nitrogen. 

Nitrogen is only very slowly evolved by the action of hypobromite 
solutions on melamine, and the amount corresponds but poorly with 
that calculated for one atom. The author is therefore led to the 
conclusion that melamine does not contain a free amino-group, and 
thus regards the formula NH:C<N Hy. ot NH NE as the most 


probable. H. W. 


Ethyl Diazoacetate and Thiocyanic Acid. Bror HoL_mBera 
(Ber., 1914, 47, 165—166).—The speed of the reaction between the 
thiocyanate ion and ethyl diazoacetate has been measured by the 
method employed in the study of the influence of the sulphate and 
uitrate ions (A., 1908, i, 387). The thiocyanate ion is approximately 
as active as the iodine ion. On a preparative scale, 20 grams of ethyl 
thiocyanoacetate were obtained by gradually acidifying a mixture of 
150 grams of potassium thiocyanate in 200 c.c. of waterand 34 grams 
of ethyl diazoacetate, the decomposition of the latter almost 
exclusively following the course: N,CH*CO,Et+H+SCN= 
NC-S:CH,°CO,Et + N,. J. C. W. 


Physico-chemical Investigations of Some Complex 
Cuprous Salts. Nitraran Duar (Zeitsch. anorg. Chem., 1914, 85, 
44—-48).—-Cuprous thiocyanate dissolves in solutions of alkali thio- 
cyanates, but is re-precipitated on dilution. The conductivity of 
solutions of ammonium or potassium thiocyanate is lessened by the 
addition of cuprous thiocyanate, indicating the formation of a 
complex ion, Cu(CNS)n. C. H. D. 


Reactions in Non-Aqueous Solutions. VI. In Acetonitrile. 
Auex. Naumann [with Apam Scuier] (Ber, 1914, 47, 247—256. 
Compare A., 1910, ii, 211).—Qualitative and quantitative measure- 
ments of the solubilities in anhydrous acetonitrile of a large number 
of different salts, and also of the halogens have been made. The 
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following efflorescent compounds with acetonitrile of crystallisation 
were obtained: CuCl,.2MeCN,  CuCl,,MeCN, CuBr,,MeCN, 
Cul,,2MeCN,  CaCl,,MeCN, Ca(NO,).,.MeCN,  ZnCl,,2MeCN, 
CoCl,,3MeCN. The reactions of the haloid salts of copper, c»balt, 
iron (ferric), bismuth, zinc and tin (stannous) with various reagents in 
acetonitrile solution were also studied qualitatively, and a number of 
abnormal reactions observed. , ey 


Univalent Compounds of Nickel. III. I. Bettuccr and 
R. Corgtir (Atti R. Accad. Lincei, 1913, |v], 22, ii, 485—489. 
Compare A., 1913, ii, 604 ; i, 839).—By effecting the reduction of a 
solution of nickelocyanide (yellow) with potassium amalgam in an 
atmosphere of hydrogen and adding to the red solution an excess of 
alcohol, the atmosphere of hydrogen being maintained, the authors 
have isolated the red cyano-salt, and find it has the formula 
K,Ni(CN),, so that it contains univalent nickel. When its solution 
is acidified, an orange-yellow precipitate is formed, which is nickel 
monocyanide, NiCN. It is very readily oxidised, forming nickelic 
cyanide, Ni(CN),. R. V. 8. 


Tungsten Cyanides. Artnur Rosennem and Eire, Denn 
(Ber., 1914, 4'7, 392—400).—Several years ago, Rosenheim described a 
molybdenum cyanide, K,Mo(CN),,2H,O, in which the molybdenum 
acted towards oxidising agents as a quinquevalent metal, although, 
according to the formula, it should be quadrivalent (compare A., 1910, 
i, 101, 232). The authors have now prepared corresponding compounds 
of tungsten, which show a similar behaviour. 

A solution of Marignac’s compound, H,{Si(W,0_),],28H,0, in con- 
centrated hydrochloric acid is reduced electrolytically in the apparatus 
described by Rosenheim and Loebel (A., 1908, ii, 294) until the solution 
becomes greenish-yellow in colour. The excess of acid is then quickly 
neutralised with strong alkali hydroxide, a large excess of potassium 
cyanide added, and the solution concentrated on the water-bath. A 
similar solution may be obtained by treating the compound K,W,Cl,, 
described by Olsson (A., 1913, ii, 328), directly with potassium cyanide. 
When this solution is treated with a concentrated solution of cadmium 
sulphate and digested on the water-bath, an impure cadmium salt 
separates ; this is dissolved in concentrated ammonia solution, and the 
solution saturated with ammonia whilst cooled in a freezing mixture. 
Long, golden-yellow needles of the cadmiwmtriammine tungsten 
cyanide, [Cd(NH,),],[ W(CN),],2H,O separate, in which the tungsten 
acts as a quinquevalent element towards oxidation with potassium 
permanganate, although according to the formula it should be 
quadrivalent. On exposure to the air, or on washing with water, one 
molecule of ammonia is lost, giving the corresponding diammine salt. 
[Cd(NH,).]o[ W(CN),],2H,O. On treatment with 1—2% sulphuric 
acid, microscopic, yellow prisms of cadmium tungsten cyanide, 

Cd,| W(CN),}],8H,0, 
are obtained, from which the potassium salt, K,{W(CN),],2H,0, is 
obtained as light yellow, microscopic prisms by double decomposition 
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with potassium carbonate. All these salts act in the same way as the 
triammine salt towards potassium permanganate. 
A tentative explanation of the anomalous behaviour is given. 
T. S. P. 


Mercury Derivatives of ae-Dibromopentane and Multi- 
membered Ring Systems Derived from Them. Si£arriep 
Hivpert and GeruarD Grirrner (Ber., 1914, 47, 177—185).—The 
discovery of the magnesium compounds of the ww’-dihalogenoparaftins 
has opened up the way of preparing simple mercury derivatives of the 
higher aliphatic hydrocarbons. When an ethereal solution of the 
magnesium compound of ae-dibromopentane (von Braun and Sobecki, 
A., 1911, i, 701), for example, is treated with powdered mercuric 
bromide, it is converted, quantitatively, into pentamethylene-ae-di- 
mercuri-dibromide. The mercury atoms are very firmly attached, but 
the halogen atoms are reactive ; thus the compound can be converted 
into the iodide, nitrate or hydroxide. Hydrogen sulphide and acetylene 
form ring compounds, the simplest formule for which would be : 


CH [CH 
CHG SCH: and = CH <ES i ag CBs 
FL ) (II.) 
although the substances may be polymerides. The replacement of the 
bromine atoms by a dibasic acid radicle gives rise to ring systems 
containing oxygen ; thus azelaic acid forms a compound with eighteen 
members in the ring. ‘The bromide also reacts with magnesium phenyl 
bromide, yielding the remarkable compound, pentamethylene-ac-di- 
mercuridipheny], Ph-Hg-[CH,],-Hg-Ph, a representative of mixed 
mercury dialkyls, of which other members will soon be described. 

The results obtained by Grignard (A., 1907, i, 687) and by von 
Braun (loc. cit.) in the action of magnesium on ac-dibromopentane do 
not coincide. The latter was able to show in his experiment, that only 
about 50% of the normal organomagnesium salt had been formed, 
whereas the former obtained products which corresponded with a high 
yield of that salt. The reaction with mercuric bromide affords a clue 
to the actual amount of normal magnesium derivative present. If 
the reaction is accelerated by using very dry ether and activated 
magnesium, a 50% yield is obtained, whereas with imperfectly dry 
ether the reaction is slow bet the yield is 90%. 

Pentamethylene-ac-dimercuri-dibromide, C;H,,Hg,Br,, forms white, 
doubly refractive needles from toluene, m. p. 150°. It is very soluble 
in pyridine, but when not quite pure is blackened by that base. When 
boiled with alcoholic potassium iodide it yields the di-todide in slender, 
white needles, m. p. 117°, whilst hydrogen sulphide precipitates the 
sulphide (1) from a cold pyridine solution, quantitatively, as a snow- 
white, odourless, insoluble powder. The Aydroxide was obtained by 
boiling the bromide with silver oxide in 80% alcohol. It forms very 
slender, white needles. Sulphuric acid gradually precipitated the 
sulphate, C,H,,Hg,S0,, from a 50% alcoholic solution of the hydroxide, 
in microscopic, white needles which suddenly blacken above 150°. 
The nitrate was obtained by treating the bromide with silver nitrate. 
Its solution in alcohol was used to prepare the chloride, white needles, 


VOL. CVL 1 7 t 


i. 262 ABSTRACTS OF CHEMICAL PAPERS. 


m. p. 184°, the owalate, succinate and ferrocyanide, white precipitates, 
the azelate, C,,H,,Hg,O,, white scales, and the acetylide (II), a white 
precipitate which takes fire on heating. 
Pentamethylene-ac-dimercuridiphenyl was obtained as a colourless, 
viscous oil with repulsive smell. It only begins to decompose in 
vacuum at 180°. It quickly decolorises iodine in benzene at 35°, 
forming the above di-iodide, and on prolonged boiling with the solution, 
decomposes into mercuric iodide, ae-di-iodopentaue, and iodobenzene. 
J.C. W. 


Heterocyclic Systems Containing Metals. I. cycloMercuri- 
pentamethylene. Sizcrriep Hivrert and Gerard GrviTTNer 
(Ber., 1914, 4'7, 186—196).—-Attempts have been made to prepare 
simple mercury-carbon ring compounds by the action of sou:um 
amalgam on ww'-dibalogenoparaflins, Ethylene and trimethylene 
bromides did not react, but ae-dibromopentane gave a mixture of a 
small quantity of a well-defined, crystalline solid, m. p. 120°, a larger 
amount of a substance, m. p. 41°, but chiefly an oil. They have the 
same empirical formula, C;H,,Hg, and are identical in their reactions. 
Of these, the most characteristic is the behaviour towards bromine 
or iodine. These agents cause the formation of the pentamethylene-ac- 
dimercury haloids (preceding abstract) and the dihalogenopentanes. 
Mercuric haloids also produce the same mercury compounds. The 
results can be interpreted on the basis of either of the annexed 
formule : 

CH,CH.., , CH 

_ He<ou?.on2 CH: or He<t on") >He 
The estimation of the molecular weights of mercury compounds in 
general by ebullioscopic methods gives unsatisfactory results, but the 
product, m. p. 120°, corresponded roughly with the simple ring, 
M.W. 270; the substance, m. p. 41°, has four times this molecular 
weight, and the oi!, sixtimes. Certainly, the latter are polymerides, the 
cyclomercuripentamethylene corresponding with the polymethylene- 
oxygen and -sulphur ring compounds in its readiness to undergo 
polymerisation. 

Thirty grams of ae-dibromopentane, 100 grams of benzene, 3 grams 
of ethyl acetate, and 900 grams of 1% sodium amalgam were shaken 
for twenty hours at 75° in a pressure flask, when the solvent layer was 
washed, evaporated, and the residue extracted with absolute alcohol. 
The insoluble, wax-like product (23 grams) was extracted with light 
petroleum and ether, leaving the compound, m. p. 41° (65 grams). 
The extract was allowed to evaporate, when the substance, m. p. 120° 
(2°5 grams), crystallised and was filtered from the oil. 

cycloMercuripentamethylene forms hard, white, rhombic, doubly 
refractive crystals, m. p. 120°, from a mixture of benzene and light 
petroleum. ‘The solid polymeride was purified by crystallisation from 
much ether and obtained as a white powder, m. p.41°. The behaviour 
of these and of the polymeric oi/ towards bromine, iodine, and mercuric 
haloids is described. The reaction with iodine at about 35° was 
followed quantitatively, and theoretical yields of pentamethylene- 
dimercuri-iodide and di-iodopentane were obtained. J.C. W. 
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Interpretations of Some Stereochemical Problems in Terms 
of the Electronic Conception of Positive and Negative 
Valences. I. Anomalous Behaviour of Certain Derivatives 
of Benzene. Harry Suterey Fry (J. Amer. Chem. Soc., 1914, 36, 
248—262).—The theory given in previous papers (A., 1911, i, 431 ; 
1912, ii, 713) is applied to explain: (1) the formation of the different 
disubstituted benzene derivatives when chlorobenzene and _nitro- 
benzene are respectively nitrated and chlorinated ; (2) the exchange of 
halogen for hydroxyl when o- and p-bromonitrobenzene are treated 
with potassium hydroxide, whereas the meta-compound is not affected ; 
(3) the action of the halogens on silver benzoate ; (4) the elimination of 
only one molecule of carbon dioxide from the dihydrophthalic acids when 
oxidised ; (5) the elimination of carbon dioxide from o- and p-hydroxy- 
benzoic acids, but not from the meta-isomeride, when heated with 
water or aniline; (6) the elimination of carbon dioxide from ethyl 
chloroformate by heating with pyridine. In the latter case, experi- 
mental evidence is given in support of the author’s theory, which 
predicts the formation of an unstable, intermediate compound. 
According to the author, theory and various chemical reactions 
show that ethyl chlorocarbonate is the only correct name for the 
compound, Cl-CO, Et, and not ethyl chloroformate, as it is often called. 
t. 8. P. 


Positive and Negative Hydrogen, the Electronic Formula 
of Benzene, and the Nascent State. Harry SuieLtey Fry 
(J. Amer. Chem. Soc., 1914, 36, 262—272).—Applying the principles 
given in his previous papers (see preceding abstract), the author 
considers the evidence for the existence of positive and negative 
hydrogen and for the electronic formula of benzene, in which the 
hydrogen atoms are alternatively positive and negative. The nascent 
state of an element is defined to be “an unstable cordition of a 
substance which manifests an adaptability and a tendency to lose or 
gain electrons and thereby revert toa more stable condition. If the 
substance (ion, atom, or compound) lose negative electrons, it acts as a 
reducing agent. If it combines with negative electrons it acts as an 
oxidising agent.” Asa matter of fact, practically all actions classed 
as “nascent” are of an oxidation or reduction type. T. 8. P. 


The Crystallographic Properties of Dichlorobenzene. Frep. 
WALLERANT (Compt. rend., 1914, 158, 385—386).—Dichlorobenzene is 
trimorphous under atmospheric pressure, and the three states can 
co-exist at the ordinary temperature, side by side in the same mass. 
The reversible transformations occur at 25° and 29°, the three forms 
being biaxial, monoclinic, and having the plane of the optical axes 
coinciding with the plane of symmetry. The author gives an account 
of these forms and the changes they undergo. W. G. 


Dinitro- derivatives of Meta-dihalogenated Benzenes. 
W. Korner and Contarpi (Atti R. Accad. Lincei, 1913, [v], 22, ii, 
625—634).—With the dibromodinitrobenzene described below, the 
whole of the eleven possible isomerides have been prepared. The 
crystallographic examinations were made by E. Artini. 
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3 :5-Dibromo-1 : 2-dinitrobenzene, C,H,Br,(NO,),, prepared by the 
action of nitric and sulphuric acids on 3: 5-dibromo-1-nitrobenzene, forms 
almost colourless crystals, m. p. 84°8°, and is trimorphousr. The 
a-modification belongs to the prismatic class of the monoclinic system, 
a:b: ¢=1°4301:1:1°1901, 8=81°39’, D 2°317 ; the B-modification to 
the rhombic system, @:b:c=1°'7917:1:0°5667, D 2°279; and the 
y-modification to the prismatic class of the monoclinic system, a :6:¢= 
1:7040:1 :0°5280, B=86°27', D 2°274. It reacts with alcoholic 
ammonia, even in the cold, giving 4: 6-dibromo-2-nitroaniline, 

C,H,0,.N,Br, 
m. p. 127°. 

3 :5-Dichloro-1 : 2-dinitrobenzene, C,H,Ci,(NO,),, obtained similarly 
to the preceding compound, forms tetragonal crystals, a: ¢=1 : 19767, 
m, p. 95°, D 1:773, and is hence neither isomorphous nor isosymmetrical 
with the corresponding dibromo-derivative. 

2 :4-Dibromo-1 : 3-dinitrobenzene, C,H,Br,(NO,),, obtained by 
nitrating 2: 6-dibromo-l-nitrobenzene, forms well-developed, greenish- 
yellow, triclinic prisms, m. p. 82°8°, and, on further nitration iu 
presence of sulphuric acid, gives 2: 4-dibromo-] ;: 3 : 5-trinitro- 
benzene, C,H Br,(NO,),, in greenish-yellow prisms, m. p. 135°. With 
alcoholic ammonia, the latter compound forms 2:4: 6-trinitro m- 
phenylenediamine as a yellow powder, m. p, above 200° (decomp.), and 
this is converted by potassium hydroxide into potassium styphnate. 

4: 6-Dibromo-2 : 5-dinitroaniliue, C,HBr,(NO,),-NH,, obtained by 
the action of bromine on a suspension of 2 : 5-dinitroaniline in hydro- 
bromic acid, forms orange-yellow needles, m. p. 143°. 

3 :5-Dibromo-1 : 4-dinitrobenzene, C,H,Br,(NO,),, obtained by the 
spontaneous decomposition, in presence of ice, of the nitrite of the 
diazo-compound of 2 : 6-dibromo-4-nitroaniline, forms yellow, striated, 
monoclinic prisms, m. p. 130°. 

3: 5-Dichloro-1 : 4-dinitrobenzene, C,H,Cl,(NO,),, obtained similarly 
to the preceding compound from 2: 6-dichloro-4-nitroaniline, forms 
thining, colourless prisms, m. p. 114°. 

3 :5-Di-iodo-1 : 4-dinitrobenzene, C;H,1,(NO,),, prepared similarly to 
the two preceding compounds, forms monoclinic prisms, m. p. 155°. 

3-Chloro-5-bromo-1 : 4-dinitrobenzene, C,H,CiBr(NO,),, prepared 
similarly from 2-chloro-6-bromo-4-nitroaniline, forms almost colourless 
needles or prisms, m. p. 114°5°. 

3-Chloro-5-iodo-1 : 4-dinitrobenzene, O,H,CII(NO,),, similarly pre- 
pared, forms slender, white needles or prisms, m. p. 100°. 

3-Bromo-5-iodo-1 : 4-dinitrobenzene, C,H,BrI(NO,),, similarly pre- 
pared, forms monoclinic crystals, m. p. 140°. 

Exch of these dihalogenated dinitrobenzenes is converted by alcoholic 
ammonia into the dihalogenated nitroaniline from which it was 
prepared. T. H. P. 


Researches on Amines. IV. The Alkylation and Hydrolysis 
of Aliphatic Sulphonamides. A New Synthesis of Sarcosine. 
Treat B. Jounson and Josepu A. AMBLER (/. Amer. Chem. Soc., 1914, 
36, 372—385).—Toluene-w-sulphonamide is especially well adapted 
to the synthesis of amines by Hinsberg’s method (A., 1892, 64) as 
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the toluene-w-sulphonic acid produced on hydrolysis with hydrochloric 
acid undergoes complete decomposition into sulphur dioxide and 
benzyl chloride, thus obviating the necessity of the precipitation of the 
synthesised base before its hydrochloride can be separated. 

Toluene-w-sulphonamide, CH,Ph-SO,°NH,, possesses acidic properties 
and gives a sodium and a potassium salt, the latter forming micaceous 
flakes. Both these salts react with a warm alcoholic solution of 
methyl iodide, producing tolwene-w-sulphonmethylamide, 

CH,Ph:SO,-NHMe, 
colourless needles, m. p. 109—110°, tegether with tolwene-w-sulphon- 
dimethylamide, CH,Ph*SO,*NMe,, thin plates, m. p. 102—103°, which 
are readily separable by potassium hydroxide solution in which the 
latter is insoluble. 

In a similar manner the potassium salt when digested with an 
alcoholic solution of ethyl bromoacetate undergoes condensation to 
form ethyl tolwene-w-sulphonylaminoacetate, CH, Ph*SO,*-NH-CH,°CO,Et, 
a viscous oil which on hydrolysis with the requisite amount of potassium 
hydroxide is converted into the corresponding potassium salt, a cvlour- 
less powder. Condensation of toluene-w-sulphonamide with chloro- 
acetamide in an analogous manner gives rise to the formation of 
toluene-w-sul phonylaminoacetamide,CH,Ph-SO,*N H:CH,°CO-NH,,small, 
granular crystals, m. p. 157°, which on digestion with sodium hydroxide 
solution gives tulwene-w-sulphonylaminoacetic acid, 

CH,Ph:SO,°NH-CH,°CO,H, 
plates, m. p. 149—150° ; this can also be obtained, but in poor yield, 
by the interaction of toluene-w-sulphonyl chloride and glycine in the 
presence of alkali. This acid when heated with ammonium thiocyanate 
in acetic anhydride containing a little acetic acid yields 3-tolwene- 
w-sulphonyl-2-thiohydantoin, Crt oo>N'S0yCH,Ph, yellow prisms, 
m. p. 204° (decomp.). 

Toluene-w-sul phonylmethylaminoacetamide, 

CH,Ph:SO,°N Me-CH,:CO-NH,, 
colourless crystals, m. p. 206°, can be obtained by the action of methyl 
iodide on toluene-w-sulphonylaminoacetamide, as also of chloroacetamide 
on toluene-w-sulphonmethylamide. It is hydrolysed quantitatively by 
barium hydroxide, giving toluene-w-sulphonylsarcosine, 

CH,Ph-SO,°NMe-CH,°CO,H, 
colourless prisms, m. p. 136°, which is slowly hydrolysed further by 
hydrochloric acid with formation of sarcosine, NHMe-CH,°CO,H, the 
accompanying benzyl chloride being easily evaporated away over a 
steam-bath. 

Toluene-w-sul phonbenzylamide, CH,Ph*SO,*NH*CH,Ph, was prepared 
analogously to the methyl and ethyl derivatives above by interaction 
of benzyl chloride and the potassium derivative of toluene-w-sulphon- 
amide; it forms colourless needles, m. p. 145—146°, and for its 
hydrolysis needs to be heated with hydrochloric acid at 130°, when 
benzylamine is produced. D. F. T. 


A New Synthesis of Some Indene Derivatives. ALex. 
OrecuorF (Ber., 1914, 4'7, 89—95).—In the course of an investigation 
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on the pinacolin rearrangement, the author has submitied deoxy. 
benzoin pinacone, CH,Ph-CPh(OH)-CPh(OH)-CH,Ph, to the action of 
acetyl chloride with the result that afyé-tetrapheny]-A*y-butadiene was 
found amongst the products. The dibromide of this hydrocarbon when 
boiled with acetic acid yields 2: 3-diphenyl-1-benzylideneindene, and 
examination indicates that this is but one case of a genera] method for 
the formation of an indene ring. The changes are represented by the 
general formule C,H,*CRR’*CPh:CHPh—> 


O,H,-CRR’-CPhBr-CHPhBr—> 0,8,<on Soh. 


[In part with (Miss) R. Grinperc.|—When deoxybenzoin pinacone 
is heated with boiling acetyl chloride, aByé-tetraphenyl-A*y-butadiene, 
CHPh:CPh-CPh:CH Ph, begins to crystallise after one and a-half hours, 
but the heating should be extended to four to five hours. The hydro- 
carbon, colourless needles, m. p. 183—184°, on oxidation with chromic 
acid in acetic acid solution, gives a mixture in which benzaldehyde, 
benzoic acid, and benzylidenedeoxybenzoin, CBzPh:CHPh, can be 
detected, thus giving evidence in support of the assumed structure ; a 
small quantity of a colourless substance, m.p. 236—237°, was also obtained. 

If a chloroform solution of bromine is gradually introduced into a 
suspension of the tetraphenylbutadiene in chloroform, the bromine 
colour persists after the addition of a unimoleculor proportion, and 
evaporation of the solution yields a dibromide, 

CH Ph:CPh:CPhBr-CH PhBr, 

colourless prisms, m. p. 175—176° (decomp.). When this is heated 
under reflux with acetic acid, a vigorous evolution of hydrogen bromide 
ensues, but is ended after half an hour, and the solution, on cooling, 
deposits golden-yellow needles, m. p. 184—185°, of 2:3-diphenyl-1- 
benzylideneindene, C,H,< (CE>CPh, the constitution of which 
is indicated by its oxidation with chromic acid in acetic acid solution 
to benzoic acid and diphenylindone, OH. <op,>CPh, which is already 
known (Heyl and Meyer, A., 1896, i, 146). 

afy-Triphenylpropan-8-ol was prepared from ethyl benzoate and 
magnesium benzyl chloride by a slight modification of Klages’ method 
(A., 1904, i, 488) in a yield 60—65% of the theoretical. It very easily 
parts with the elements of water, for example, when shaken at the 
ordinary temperature with sulphuric acid, forming af y-triphenylpropene, 
CHPh:CPh-CH,Ph, large, colourless needles, m. p. 62—63°. The 
dibromide was obtained as a yellow, viscous oil by evaporating the 
chloroform from the solution in which it had formed, and on boiling 
for half an hour with acetic acid rapidly loses hydrogen bromide with 


production of 2 : 3-diphenylindene, C,H <Gpe>ceh, colourless needles, 


m. p. 177—178° ; this substance readily unites with bromine, and slowly 
gives a deep green solution in sulphuric acid, A solution in warm 
alcohol containing a little benzaldehyde, on the addition of a few drops 
of potassium hydroxide solution, gives a gradual deposition of the 
2 : 3-diphenyl-1-benzylideneindene described above. D. F. T. 
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Dinitrotolane and Some Tolane Derivatives. A. WINTHER 
(Ber, 1914, 47, 310—311).—The author claims co-operation in 
Reinhardt’s results (this vol., i, 31). T. H. P. 


Aromatic Substances Containing Multivalent Iodine. 
VIII. L. Mascarentrt and G. Brusa (Atti R. Accad. Lincei, 1913, 
[v], 22, ii, 494498. Compare Mascarelli and Toschi, A., 1912, 
i, 322; Mascarelli, A., 1913, i, 171).—2: 2’-Di-iodo-a: a’-dinaphthyl, 
Cog H yoo» can be prepared by diazotising a suspension of the corre- 
sponding diaminodinaphthyl, and pouring the product into a solution 
of potassium iodide; after purification, the substance forms pale 
yellow, acicular crystals, m. p. 224—225°. If it is treated in chloro- 
form solution at 0° with chlorine, a dichloro-derivative, Cy)H,,Cl,[,, 
m. p. 118—120° (decomp.), is obtained. R. V. 8. 


Aromatic Substances Containing Multivalent Iodine. IX. 
L, Mascaretii and M. Necrt (Atti R. Accad. Lincei, 1913, [v], 22, 
ii, 498—500. Compare preceding abstract).—The paper records unsuc- 
cessful attempts to obtain 1 : 1’-diamino-8: #’-dinaphthyl by reduction 
of the corresponding dinitro-compound with stannous chloride, colloidal 
platinum, and other reducing agents. R. V. 8. 


The Metaquinonoid Question. IV. O. Srark and L. Kiesaun 
(Ber., 1914, 47, 125—130. Compare A., 1913, i, 361, 849, 1165).— 
The authors have very frequently failed to obtain the deep yellow, 
quinonoid tetraphenyl-m-xylylene, and, indeed, have not been able to 
discover a method by which its preparation may be assured. {fn 
unsuccessful attempts, yellow benzene solutions were obtained which 
gave an absorption band rather more towards the violet than in the 
successful experiments, and deposited a white powder, decomp. 
297—303°. This is most probably a polymeride of tetraphenyl-m- 
xylylene, and the case is therefore analogous to Thiele’s tetraphenyl-p- 
xylylene and xylylenes in general, which polymerise readily. The less 
than unimolecular values obtained in bromoform are probably due to 
addition of the solvent, after depolymerisation. Halogen acids in the 
cold simply polymerise the hydrocarbon, and the additive compound 
with hydrogen chloride (/oc. c:t., 849) is now cancelled. The action of 
hydrogen chloride in the boiling, original benzene solution leads to 
other products which will be studied. 

Tetraphenyl-m-xylylene glycol was treated with potassium thio- 
cyanate in glacial acetic acid, yielding tetraphenyl-m-xylylene dithio- 
cyanate, C,,H,,N,S,, in white crystals, m. p. 120—121°. 

A quantitative yield of tetraphenyl-m-xylene, C,.H,., was obtained 
by reducing the xylylene dichloride by zinc dust and acetic acid. The 
hydrocarbon forms stout, colourless crystals, m. p. 110—111°. - 

J.C. W. 


Preparation of Pure Dimethyl-o-toluidine. J. von Braun 
and E. Aust (Ber., 1914, 47, 260—262).—The authors’ previous 
investigations (A., 1912, i, 968; 1913, i, 1327, 1330) have shown that 
excess of formaldehyde readily attacks methyl-o-toluidine and the 
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dimethy] derivatives of aniline, and of m-and p-toluidines, which all occur 
as impurities in the product obtained on methylating imperfectly purified 
o-toluidine. The latter gives, even by prolonged treatment with the 
aldehyde, only a very small proportion of the corresponding dimethyl- 
aminomethylbenzyl alcohol and practically no diphenylmethane 
derivative. A yield of 88% of pure dimethyl-o-toluidine was obtained 
from a mixture of the amine with the four above bases by treatment 
with formaldehyde, distillation of the resultant product under a 
pressure of 10 mm., and redistillation at ordinary pressure of the 
fraction boiling below 100°. The pure ortho-amine was also readily 
obtained from commercial samples. 

The constants of pure dimethyl-o-toluidine are: D/?* 0°9252—0-926| 
and nj 1°5153—1:5155 (compare Briihl, A., 1895, ii, 194; Kahlbaum, 
A., 1898, ii, 556), and those of the purest dimethyl-p-tolnidine, 
prepared from p-tolyltrimethylammonium iodide by way of the 
ammonium base, are: b. p. 211—211°5°, nP 153664, Dj°* 0-9379 
(compare Briibl, loc. cit.; Kahlbaum, loc. cit.). 

The preparation of pure 4-dimethylamino-5-methylbenzyl alcohol 
requires the employment of dimethyl-o-toluidine previously purified by 
treatment with formaldehyde, since in presence of only 3% of the para- 
base, nearly 20% of the isomeric 2-dimethylamino-5-methylbenzyl 
alcohol would be obtained. T. H. P. 


The Molecular Rearrangement of Triarylmethylhydroxy]l- 


amines and the “Beckmann” Rearrangement of Ketoximes. 
Juxtius Srreeiitz and Paut Nicuoras Leecu (J. Amer. Chem. Soc., 
1914, 36, 272—301).—A preliminary account of some of the results 
embodied in this work has already been published (A., 1913, i, 852). 

The possible courses of the Beckmann rearrangement are discussed 
from the point of view of the electron conception of valency (Falk and 
Nelson, A., 1911, ii, 104 ; Falk, ibid.,711), combined with the general 
explanation of Stieglitz that the intermediate formation of the 
grouping -NPh plays an important part in such changes in nitrogen 
compounds (compare A., 1903, i, 235; 1913, ii, 398; ete.). 

Triphenylmethylhydroxylamine, CPb,-NH-OH, m. p. 130—135°, 
was obtained by the interaction of triphenylmethyl chloride and 
hydroxylamine in benzene alcoholic solution. When heated for 
approximately a half hour with phosphorus pentachloride in ethereal 
solution, an almost quantitative conversion into benzophenoneanil 
hydrochloride, CPb,:NPh,HCl, m. p. 187—189°, was effected. With 
other agents which are employed to induce the rearrangement of 
oximes, the change proceeded in a different manner with formation of 
triphenylearbinol and hydroxylamine. Phosphoric oxide, however, 
when warmed with triphenylmethylhydroxylamine hydrochloride 
caused rearrangement into benzophenoneanil as in the former case, 
possibly due to a primary dehydration of CPb,-NH-OH,HCI into 
-N-CPh,,HCl, which would be exceedingly unstable and pass readily 
into CPh,:NPh,HCl. The benzoyl derivative (structure undetermined), 
m, p. 155°, of triphenylmethylhydroxylamine, when heated wit 
soda-lime at 160—165°, also yielded benzophenoneanil. 
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These results suggest the possibility of an analogous course for the 
Beckmann rearrangement, for example : 


CRR’N-OH -+> CRRNCOH — > CRR':NCI: —> CRCINR’, 
Cl 

the last type of substance undergoing subsequent hydrolysis in the 
commonly accepted manner with the formation of an amide. The 
wain distinction of this explanation from that of Hantzsch (A., 1892, 
338) lies in the assumption of the free valencies at the nitrogen atom ; 
these render the case comparable with that of the univalent nitrogen 
already assumed by Stieglitz in other rearrangements (see above). 

These views are to a certain extent confirmed by the behaviour 
of triphenylmethylmethylhydroxylamine, CPh,*NMe-OH (colourless 
crystals, m. p. 113°, obtained by the interaction of triphenylmethyl 
chloride and methylhydroxylamine hydrochloride in the presence of 
sodium methoxide), with phosphorus pentachloride ; these give very little 
alteration under the conditions which are effective with the mono- 
substituted hydroxylamine above, but under prolonged treatment a 
product is obtained consisting mainly of triphenylmethyl chloride 
and methylhydroxylamine, accompanied by a little acetomethyl- 
anilide. 

p-Chlorotriphenylmethylhydroxylamine, C,H,Cl-CPh,*N H-OH, colour- 
less crystals, m. p. 117°, obtained from p-chlorotriphenylmethy] chloride 
aud hydroxylamine hydrochloride in methyl-alcoholic solution con- 
taining sodium methoxide, undergoes rearrangement when treated 
with phosphorus pentachloride as easily as does triphenylmethylhydroxyl- 
amine itself, yielding p-chlorobenzophenoneanil and benzophenone-p- 
chloroanil in an approximate proportion of 2:1. 

The condensation product of triphenylmethylhydroxylamine and 


c 

benzaldehyde, namely, CPhyN< diy py , forms colourless crystals, 
1 

m. p. 114°. D. F. T. 


Preparation of a Substituted Diaminodiphenylcarbamide. 
FARBWERKE VORM. Meister, Licius & Brunine (D.R.-P. 268658).— 
When a slow stream of carbonyl chloride is led through a solution of 
2: 6-dichloro-p-phenylenediamine below 20° in the presence of sodium 
acetate, tetrachlorodiaminodiphenylcarbamide is produced. J. C. C. 


Peat Tar. I. The Phenols of Peat Coke Tar. E. Bornstein 
and FerDInaNnD Bernstein (Zeitsch. angew. Chem., 1914, 2'7, 71—72).— 
The author has isolated the following phenols in the fractionation of 
peat coke tar: Phenol, o-, p- and m-cresols, 1 : 2: 3- and 1: 2: 4-xylenols, 
catechol resulting from guaiacol, homocatechol resulting from creosol, 
and pyrogallol. T.S. P. 


Acyl Derivatives of o-Aminopbenol. J. H. Ransom and R. E. 
Netson (J. Amer. Chem. Soc., 1914, 36, 390—393).—An extension of 
an earlier investigation (Ransom, A., 1900, i, 218) in which it was 
found that when two groups —CO,K and -CO,R’ are introduced into 
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o-aminophenol, the lighter group is found finally to be attached to 
nitrogen whatever the order in which the groups are introduced. The 
rearrangement which occurs here is also found to occur when two acyl 
groups are introduced, whilst if one of the groups is of the type 
-CO,R whilst the other is an acyl radicle, the former will be found 
attached to the nitrogen atom. 

When o-aminophenol is treated in ethereal suspension with a bi- 
molecular quantity of isoamyl chloroformate, isoamyl o-hydroxyphenyl- 
carbamate, colourless needles, m. p. 68 5—69°5°, is obtained ; the same 
substance was also obtained by the reduction of o-nitrophenyl isoamyl 
carbonate, in which case rearrangement must have occurred. If, how- 
ever, the reaction mixture from the reduction of the carbonate is 
immediately thrown into a concentrated solution of potassium 
hydroxide, a different substance giving a hydrochloride, m. p. 134°, 
can be obtained ; this is stable when dry, but on warming with water 
is converted into tsoamyl o-hydroxyphenylcarbamate, and as a con- 
sequence must be regarded as of the isomeric 0-aminophenyl isoamyl 
carbonate. 

The action of benzoyl chloride on an alkaline solution of isoamyl 
hydroxyphenylearbamate gave isoamyl benzoyloxyphenylcarbamate, 
colourless needles, m. p. 65°5°, the same substance also being produced 
by the action of isoamyl chloroformate on benzoyl-o-aminophenol, the 
chemical change in this case being accompanied by intramolecular 
rearrangement. 

In a similar manner the interaction of ethyl hydroxyphenylcarbamate 
and isoamyl! chloroformate, as also of ethyl chloroformate and isoamy| 
hydroxyphenylcarbamate, gave a substance, b. p. 185—200°/15 mm., 
m. p. 65—66°, namely, ethyl o-carbisoamyloxyphenylcarbamate, 

C,H, ,°CO,°0°C,H,-NH-CO,Et, 
which is formed in the case of the latter pair of reagents by the re- 
arrangement of the primarily produced CO,Et-O-C,H,-NH-CO,°C,H,,. 
D. F. T. 


Trinitro-m-anisidine, 3 : 5-Dichloro-4-bromonitrobenzene, and 
Chlorination of p-Nitroaniline. Brrnnarp FLUrscuerm (Ber., 1914, 
47, 426).—A claim for priority over Reverdin and Widmer (this vol., 
i, 166) and Kérner and Contardi (A., 1913, i, 963) in the preparation 
of trinitro-m-anisidine (Zeitsch. ges. Schiess- & Sprengatoffwesen, 1913, 8, 
185) and of 3:5-dichloro-4-bromonitrobenzene (A., 1905, i, 614), and 
the chlorination of p-nitroaniline in hot dilute hydrochloric acid 


(T., 1908, 93, 1773). 0.58. 


Action of Grignard’s Reagent on Alkyloxyl Groups. H. 
Smonis and P. Remmert (Ber., 1914, 47, 269—271).—Although, in 
general, alkyloxyl groups are indifferent to Grignard’s reagent, yet the 
iodoanisoles, for instance, are capable of forming normal organo- 
magnesium compounds without appreciable secondary reactions occurr- 
ing. Further, in the Grignard reaction, anisole is often advantageously 
employed as a solvent when it is necessary to work at a higher 
temperature than is allowed by ether or benzene. The view that, in 
this case, the anisole acts merely as an indifferent solvent, is accurate 
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only when the temperature does not greatly exceed that of boiling 
water. When, however, the boiling point of anisole is attained, this 
solvent reacts as follows: Ph-OMe+ MgMel = Ph-OMgI+C,H,, con- 
siderable quantities of phenol being formed according to the equation 
Ph-OMgI + H,O=Ph-OH+Mgl-OH. A similar result follows when 
phenetole is used in place of anisole. When dimethoxybenzenes are 
employed, ethane is vigorously evolved, but as the formation of the 
solid C,H,(OMyglI), proceeds, a tendency to decomposition appears. 
S. Ms F 


A General Method for the Reduction of the Carbonyl Group 
in Aldehydes and Ketones to the Methylene Group. II. 
Erik CiemMMEeNsEN (Ber., 1914, 47, 51—63. Compare A., 1913, 
i, 733).—The method already applied by the author to the reduction 
of ketones and aldehydes is shown to be generally useful except for 
such substances as are decomposed by hydrochloric acid. It promises 
to be of especial value for the preparation of homologues of the various 
phenols from hydroxy-ketones, and although its value for the reduction 
of -hydroxy-aldehydes is diminished by the sensitiveness of many of 
these towards hydrochloric acid, the methyl substituted phenols 
obtainable are of a high degree of purity. 

In the reduction of the ketones mentioned below, the generai pro- 
cedure was to take 100 grams of amalgamated zine (produced by 
placing ordinary granulated zinc io a 5% solution of mercuric chloride 
for a few hours) with 25 grams of the ketone, and to add 
300—500 c.c. of hydrochloric acid obtained by mixing concentrated 
acid with an equal or double volume of water. A vigorous evolution 
of hydrogen was maintained for several hours by warming on a water- 
bath with the occasional addition of small quantities of more concen- 
trated acid. The reduction was then complete, and the yield generally 
excellent. 

In this manner p-hydroxyacetophenone gave risetop-ethylphenol, b. p. 
217—217°5°/750 mm., m. p. 45—46°; acstate, b. p. 226—227°/750 mm., 
has an odour like anise. The free phenol gives a blue coloration with 
ferric chloride. 

p-Hydroxypropiophenone in a similar manner undergoes reduction 
to p-propylphenol, a colourless, crystalline solid, m. p. 21—22°, b. p. 
228°/748 mm. ; acetate, with a feeble odour resembling anise, b. p. 
245—246°/745 mm. 

m-Acetyl-o-cresol on reduction yields 2-methyl-4-ethylphenol, a 
strongly refractive liquid, b. p. 224°5°/740 mm., with a feeble phenolic 
odour ; it gives the general reactions of the phenols. 

o-Acetylresorcinol gives 4-ethylresorcinol, colourless leaflets (by 
sublimation) or stout prisms (by recrystallisation from chloroform), 
m. p. 97°; this substance shows the fluorescein reaction with phthalic 
anhydride, and gives a deep red colour on warming with chloroform 
and a little sodium hydroxide; the coloration with ferric chloride is 
deep blue, changing slowly to a green. 

Acetylquinol is reduced to ethylquinol, C,H,Et(OH),, which crystal- 
lises in rosettes or sublimes, giving needles, m. p. 112° (compare Bayrac, 
A., 1895, i, 412). This is easily oxidisable to ethyl p-benzoquinone, 
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The reduction of m-acetyleatechol gives rise to m-ethyleatechol as 
a crystalline mass, m. p. 37—-39°; this gives a transient green color- 
ation with ferric chloride, the subsequent addition of sodium carbonate 
causing a red colour. 

o-Acetylpyrogallol becomes reduced to o-ethylpyrogallol, silvery 
plates from chloroform, m. p. 106°. The ferric chloride coloration is an 
evanescent, deep blue, and the subsequent addition of sodium carbonate 
solution produces a violet colour. An alkaline solution of the 
substance does not darken so rapidly as one of pyrogallol. 

4-Acetyl-6-ethylpyrogallol, obtained by the action of acetyl chloride 
on the last product, forms colourless prisms or fine needles, m. p. 141°. 
It is reducible to 4 :6-diethylpyrogallol, silky needles, m. p. 80°, of 
which the aqueous solution reduces silver nitrate. The reddish-violet 
coloration with ferric chloridé soon disappears, and the addition of a 
little sodium carbonate solution then gives a permanent violet colour, 
which changes to reddish-brown with more carbonate. 

The structures assumed for the substances used above are those 
commonly accepted, but in some cases these possibly require further 
confirmation. 

Of the hydroxyaldehydes investigated, salicylaldehyde, m-hydroxy- 
benzaldehyde, and p-hydroxybenzaldebyde are reducible to c-cresol, 
b. p. 189°3°/750 mm., m-cresol, b. p. 201°5°/750 mm., and p-cresol, 
b. p. 201°/750 mm., respectively. The various descriptions of these 
substances are to be attributed to lack of purity in the specimens 
examined. o-Cresol has a pleasant carbolic odour, and gives with one 
drop of ferric chloride solution a deep violet-blue colour, which within 
a minute changes through green to a dirty yellow ; the colour reaction 
is not obtained with excess of ferric chloride. m-Cresol has a faint 
odour resembling that of leather, and the reddish-violet coloration with 
ferric chloride fades more slowly and is still perceptible after a week. 
p-Cresol has as an odour very like that of p-ethylphenol, and the pure 

OH blue coloration obtained with ferric chloride disappears in less 
Pa than one day. The ortho-and para-isomerides remain un- 
coloured in the air even after six months, but in this time 

Me OH m-cresol becomes yellow. 

The reduction of resorcylaldehyde gives rise to cresorcinol 
(4-metbylresorcinol, annexed formula), m. p. 83—84°. The discrepancy 
between this m. p. and the 102—104° recorded in the literature may 
be due to error in the latter, or to the commonly accepted structure of 
resorcylic acid being incorrect. 

p-Thymotaldehyde on reduction gives p-methylthymol, rhombohedra, 
m. p. 70°, b. p. 250—250°5°/745 mm., with a pleasant odour, quite 
distinct from that of thymol. — D. F. T. 


Influence of Acetylation of Phenolic Groups on the Velocity 
of Nitration, and Measurement of the Latter in the Case of 
Ethereal Solutions of Phenols. A.rons Kiemenc (Monatsh., 1914, 
35, 85—117. Compare A., 1912, i, 695).—The author shows in a 
number of cases that acetylation of the phenolic group destroys its 
powerful directive action on the position taken up by fresh sub- 
stituents, and that an advantageous process is thus frequently provided 
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for preparing isomeric substitution products from phenols and phenol- 
carboxylic acids. Attempts to measure the velocity of nitration of 
phenols dissolved in ether or glacial acetic acid are also recorded. 

Acetylquinol monomethyl ether, b. p. 134—135°/18 mm., 147—148°/ 
33 mm., 243°/751 mm., is obtained by the action of acetic anhydride 
and a little concentrated sulphuric acid on quinol monomethyl ether. 
When dissolved in acetic acid and treated with nitric acid (D 1°52), it 
gives 3-nitroacetylguinol monomethyl ether, colourless needles, m. p. 
106°, from which, on cautious saponification with potassium hydroxide, 
3-nitroguinol monomethyl ether, pale yellow needles, m. p. 97—99°, is 
obtained ; this acts as a delicate indicator. Direct nitration of quinol 
monomethyl ether yields 2-nitroquinol monomethyl ether (Weselsky 
and Benedikt, A., 1881, 1139). 

Vanillic acid can be nitrated by 8% nitric acid at 48° during twenty- 
four hours, a mixture of 5-nitrovanillic acid, m. p. 215°, and 3:5- 
dinitroguaiacol being produced. When acetylvanillic acid is nitrated 
by fuming nitric acid (D 1°52) at 0° and the product subsequently 
saponified by potassium hydroxide and then acidified, 2-nitrovanillic 
acid, decomposing at 246°, is obtained (compare Tiemann and Matsmoto, 
A., 1876, ii, 524; Pschorr and Sumuleanu, A., 1900, i, 178). The 
composition of the acid is proved by converting it by means of diazo- 
methane into methyl 2-nitroveratrate, m. p. 126°, which on saponifica- 
tion yields 2-nitroveratric acid, m. p. 201—202°. 

tsoVanillic acid is readily nitrated by 8% aqueous nitric acid at 48°, 
giving 2 :6-dinitrotsovanillic acid (compare Matthiessen and Foster, 
Juhresber., 1867, 520 ; Wegscheider and Klemenc, A., 1910, i, 671). 
Acetylisovanillic acid yields with nitric acid (D 1°52) a substance 
which on successive treatment with potassium hydroxide and acid 
gives 5-nitroisovanillic acid, needles, m. p. 174° (compare Matsmoto, 
A., 1878, 502). This compound has, apparently without ground, been 
described in the literature as 6-nitroisovanillic acid ; its constitution 
follows from its conversion by diazomethane into methyl 5-nitrovera- 
trate. In this instance of nitration, only one nitro-derivative is formed. 

Guaiacolcarboxylic (2-hydroxy-3-methoxy benzoic) acid, m. p. 151°, is 
somewhat volatile at 100°, so that the water of crystallisation cannot 
be easily estimated directly. It cannot be accurately titrated with 
phenolphthalein as indicator. It is readily esterified by methyl alcohol 
and hydrogen chloride; it is not completely methylated by diazo- 
methane nor acetylated by acetic anhydride or acetyl chlorid->. When 
nitrated with 8% aqueous nitric acid at 48° or by nitric acid 
(D 1°53) in glacial acetic acid suspension, it yields 5-nitroguaiacol- 
carboxylic acid, needles, m. p. 227° (decomp.), the orange-coloured 
potassium and sparingly soluble ammonium salt of which are also 
described. When boiled with aniline, the acid yields 4-nitroguaiacol, 
m. p. 99—100°. Methyl acetylguaiacolcarboxylate, m yp. 62—63°, b. p. 
193°/34 mum., is somewhat resistant to nitration, but is converted by 
protracted contact with fuming nitric acid (D 1°52), at first at — 10° 
to — 20°, subsequently at 0°, into a product from which an acid, 
leaflets, m. p. 195° (decomp.), is obtained in the usual manner. The 
constitution of this acid has not been definitely ascertaincd, but, in all 
probability, it is 4 : 6-dinitroguaiacolcarboxylic acid. 
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The nitration of methyl 2-hydroxy-5-methoxybenzoate has previously 
been described (Klemenc, A., 1913, i, 49). The proof that the nitro- 
group enters in the position 3 is now given by conversion of the 
product by boiling with aniline into 2-nitroquinol monomethy! ether, 
m. p. 80°. Methyl 2 acetoxy-5-methoxybenzoate, b. p. 180—181°/114 mm., 
is nitrated by fuming nitric acid (D 1-52), and, after treatment in the 
usual manner, yields a mixture of 4-nitro-2-hydroxy-5-methoxybenzoic 
acid, m. p. 191—192°, and 6-nitro-2-hydroxy-5-methoxybenzoic acid, 
m. p. 221° (decomp.). The acids are very incompletely esterified by 
methyl alcohol and hydrogen chloride. Since the material was insufli- 
cient for a direct determination of the velocity of esterification, the 
author has relied on the treatment of the two acids under identical 
conditions with methyl alcohol and hydrogen chloride, and the deter- 
mination of the percentage of -OCH, in the crude products, and has, in 
this manner, been able to assign probable formule. By extraction of 
the above crude products with ammonia, methyl 6-nitro-2-hydroxy-5- 
methoxybenzoate, m. p. 125—126°, and methyl 4-nitro-2-hydrowy-5- 
methoxybenzoate, yellow leaflets, m. p. 103°, have been obtained. Methy/ 
6-nitro-2 : 5-dimethoxybenzoate,a yellow, microcrystalline substance, m, p. 
117—118°, is obtained by the action of diazomethane on 6-nitro-2- 
hydroxy-5-methoxybenzoic acid; when saponified with potassium 
hydroxide it yields an impure 6-nitro-2 : 5-dimethoxy benzoic acid, partial 
elimination of a methoxy-group appearing to occur. 

Measurements of the velocity of nitration of phenol and guaiacol 
have been made in ethereal solution at 25°. The course of the 
reaction is followed by estimation of the unused nitric acid, either by 
addition of aliquot portions of the liquid after definite intervals to a 
solution of potassium iodide and potassium iodate to which sodium 
thiosulphate in known excess has been previously added, and subsequent 
titration of the residual thiosulphate with iodine, or by adding 
aliquot portions of solution to an excess of potassium hydroxide and 
estimation of unchanged nitrate by reduction with Devarda’s alloy. 
The latter method, however, can only be used in certain cases, since 
ammonia is sometimes obtained in appreciable quantity by the action 
of the alloy on the nitro-compound. 

In the presence of a small excess of nitric acid, phenol and guaiacol 
are either not nitrated or only acted on extremely slowly. With 
excess of phenol, on the other hand, nitration occurs readily, and 
follows approximately the law for a bimolecular reaction. 

Anisole and acetylphenol are only slowly nitrated in ethereal solu- 
tion, even at considerable concentration. In glacial acetic acid solution, 
the former is readily witrated, whereas the latter is but little affected. 
The reaction, however, does not take a simple course. 

During the nitration of acetylphenol, the solution, after some time, 
becomes distinctly green, and contains nitrous acid. With anisole, 
the acetic-nitric acid solution becomes deep violet and effervescence 
occurs (evolution of nitric oxide). Nitration only occurs in the 
coloured solution; after some time, the colour disappears, whereon 
uitration ceases. Probably the colour is due to an additive compound 


of anisole and nitric or nitrous acid, which is decomposed by water. 
H. W. 
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Bromoquinolsulphonic Acids and Their Conversion into 
Bromo-p-benzoquinonesulphonic Acids. A. SkyYEwreTz and J. 
Paris (Bull. Soc. chim., 1914, [iv], 15, 121—125. Compare A., 1911, 
i, 360; 1912, i, 492, 723).—Bromoquinol on sulphonation with 
fuming sulphuric acid (containing 15% sulphur trioxide) at a tempera- 
ture not exceeding 50°, and subsequent treatment of the reaction 
product with a concentrated solution of sodium sulphate, yields sodium 
bromoquinolsulphonate, C,H,Br(OH),*SO,Na, white needles, which 
reduces cold silver nitrate solution and acts as a photographic 
developer in the presence of alkalis, Oxidation with sodium dichromate 
and sulphuric acid at a temperature not exceeding 20° converts it into 
sodium bromo-p-benzoquinonesulphonate, yellow needles. ‘The aqueous 
solution has oxidising properties and decomposes slowly at the ordinary 
temperature, rapidly when heated. 

Sodium p-benzoquinone-2-sulphonate is converted by a saturated 
aqueous solution of hydrobromic acid’ at temperatures below 30° into 
sodium 6-bromoquinol-2-sulphonate, C,H, Br(OH),*SO,Na, white needles. 
The aqueous solution has reducing power which seems to be slightly 
less than that of the.isomeride described above. At a temperature 
exceeding 30°, 2:6-dibromoquinol is produced. On oxidation under 
the conditions adopted for the isomeride, sodium 6-bromoquinol- 
2-sulphonate is transformed into sodiwm bromo-p-benzoquinonesul phonate, 
C,H, BrO,°SO,Na, golden-yellow needles, soluble in water, giving solu- 
tions which decompose rapidly when heated, slowly in the cold, and 


liberate iodine from potassium iodide in the presence of acids. 
H. W. 


Double Salts of Mercuric Chloride with Aromatic 
Tellurides. Kart Leperer (Ber., 1914, 47, 277—279).—Aliphatic 
sulphides form well crystallised double salts with mercuric chloride, 
but analogous compounds of aliphatic selenides or tellurides are 
unknown. 

Aromatic sulphides or selenides do not appear to give double salts 
with mercuric, platinic, or auric chloride, but aromatic tellurides form 
well crystallised, stable double salts with mercuric chloride, and also 
yield precipitates, which were not investigated, with platinic chloride. 
Phenyl telluride and auric chloride give a double salt, which rapidly 
blackens even when protected from the action of light and air. 

The following double salts were obtained by shaking ethereal solu- 
tions of the tellurides with aqueous mercuric chloride. 

Mercuric chloride and phenyl telluride give TePh,,HgCl,, which 
forms needles, sintering at 155°, m. p. 158° (rapidly from alcohol) or 
m. p. 160—161° (from acetic acid). The crystals formed slowly from 
alcoholic solution contain 5Et-OH, sinter at 115°, and resinify at 
130°. 

Mercuric chloride and o-tolyl telluride give Te(C,H,Me),,HgCl,, 
sintering at 209°, m. p. 212°. 

Mercuric chloride and p-tolyl telluride give Te(C,H,Me),,HgCl,, 
which forms crystals containing 6Et-OH, m. p. 135—136°, or 

3CH,°CO,H, 
sintering at 128°, m. p. 132—133°. 
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The chlorine present in these double compounds was estimated 
by the lime method, that of Carius failing completely. T. H. P. 


The Displacement of the Ethoxy-group by Radicles. A 
Synthesis of Ethers and of MHydrocarbons. A. UE. 
TscHITSCHIBABIN and S. A. Jetaasin (Ber., 1914, 47, 48—50).— 
In the preparation of a-naphthaldehyde from ethyl orthoformate 
and magnesium a-naphthyl bromide by the well-known process 
(Tschitschibabin, A., 1904, i, 221), indications have been obtained of 
a further stage in the reaction with formation of di-a-naphthylearbinol. 
This has led to an extension of the investigation of the reaction 
between ethyl orthoformate and organomagnesium compounds, and 
the results of preliminary experiments point to the possibility of the 
successive replacement of all the three ethoxy-groups with the 
formation of aldehyde-acetals, ethers and hydrocarbons respectively, 
according to the equations: H-C(OEt), + R-Mg-Hal =CHR(OE!), + 
MgHal-OEt, CHR(OEt), + RMgHal = CHR,-OEt + MgHal-OEr, and 
CHR,OEt + R-Mg-Hal = CHR, + MgHal-OEt. 

Thus magnesium phenyl bromide acts fairly readily on a boiling 
ethereal solution of benzaldehyde-acetal, but the reaction develops 
much less heat than does the formation of the acetal from ethy! 
orthoformate. To induce the interaction of benzhydryl ethyl ether 
with magnesium phenyl bromide, a higher temperature is necessary, 
and triphenylmethane can be obtained as the chief product by 
distilling off the ether, during which process the third ethoxy- 
group becomes replaced by phenyl. D. F. T. 


Syntheses in the Fatty Aromatic Series. XII. J. von 
Braun and G. Krrscnpaum (Ber., 1914, 47, 262—269. Compare 
A., 1913, i, 772).—It has been shown previously (von Braun, 
Grabowski and Kirschbaum, A., 1913, i, 612) that substitution by a 
methyl group at the carbon atom adjacent either to the carbinol 
group of phenylpropyl alcohol or to the aldehyde group of phenyl- 
propaldehyde is of greater influence on the odour than substitution at 
the carbon atom next to the phenyl group. In order to ascertain if 
this is a general rule, and, especially, whether the f-position of the 
methyl to hydroxyl or its 8-position to the benzene nucleus is the 
determining factor, the investigations have been extended to the two 
next higher homologous alcohols and aldehydes. 

With «-phenyl-B-nfethylamy! and ¢-phenyl-88-dimethylamy] alcohols, 
it is found that the complex, ‘CHMe-CH,-OH, is as readily converted 
by the “nitro” method into -CHMe-CHO as is the unbranched 
grouping, *CH,°CH,-OH. The odours of these new alcohols and 
aldehydes differ somewhat from those of the non-methylated com- 
pounds, but they are so weakened that accurate comparison is scarcely 
possible. Further study in this direction should hence be confined to 
compounds with the alcoholic or aldehydic group in the £- or y-position, 
since with such compounds any regularities in odour are more clearly 
expressed, 

Ethyl  B-phenylethylmethylmalonate, ©CH,Vh-CH,*CMe(CO,Et),, 
prepared from methyl iodide and ethyl y-phenylethylmalonate (com- 
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pare Fischer and Schmitz, A., 1906, i, 584), is a colourless liquid, 
b. p. 192°/20 mm., and the corresponding acid, C,.H,,0,, m. p. 160°, 
is slowly converted on heating at 165° into y-phenyl-a-methylbutyric 
acid, CH,Ph-CH,*CHMe-CO,H, b. p. 180°/19 mm., the ethyl ester of 
which, b. p. 143—144°/17 mm., yields 8-phenyl-B-methylbutyl alcohol, 
C,,H,,0, b. p. 145—148°/18 mm., D?? 0-9719, on reduction. 
Ethyl y-phenylpropylmethylmalonate, 
CH,Ph-CH,°CH,°CMe(CO,Et),, 
b. p. 194°/15 mm., prepared by methylation of the corresponding 
phenylpropylmalonate (von Braun and Kruber, A., 1912, i, 265), is 
converted on hydrolysis with aqueous-alcoholic potassium hydroxide 
(2 mols.) principally into the oily ethyl hydrogen -y-phenylpropyl- 
methylmalonate, CH,Ph*CH,*CH,-CMe(CO,H)-CO,Et, which is con- 
verted on distillation into ethyl 8-phenyl-a-methylvalerate, 
CH,Ph-CH,-CH,°CHMe-CO, Et, 
b. p. 158°/17 mm. ; d-phenyl-a-methylvaleric acid, C,.H,,0,, is an oil, 
b. p. 1909/19 mm. Although partial hydrolysis of a malonic ester is 
in general very difficult, the above ethyl hydrogen malonate exhibits 
marked stability and is only with difficulty attacked further by the 
hydrolysing agent. Where the malonic ester transformation is to 
lead to the formation of an alcohol, this partial hydrolysis allows of 
the diminution of the number of operations by two, the distilled 
product of hydrolysis being directly reduced and the preparation of 
the di- and mono-carboxylic acids omitted. 

«-Phenyl-B-methylamyl alcohol, CH,Ph-CH,-CH,-CHMe-CH,-OH, 
prepared in this way, has b. p. 159—160°/20 mm., D? 0°9642. 
a-Chloro-e-phenyl-B-methylpentane, CH,Pa:CH,°CH,-CHMe-°CH,Cl, has 
b. p. 140—142°/18 mm. The corresponding iodo-compound, C,,H,,], 
b. p. 160—166°/20 mm., reacts readily with silver nitrite, giving in 
about equimolecular proportions, (1) the nitrite, b. p. 130°/18 mm., 
which is readily hydrolysed to the alcohol, and (2) a-nitro-e-phenyl- 
B-methylpentane, CH,Ph-CH,°CH,-CHMe’CH,:NO,, a yellow liquid, 
b. p. 172—180°. When this nitro-derivative 1s reduced with stannous 
chloride and the oily oxime boiled with 15% sulphuric acid solution, or 
passing water vapour through the liquid, d-phenyl-a-methylvaleraldehyde, 
C,,H,,0, distils as a colourless liquid, b. p. 148—152°/21 mm., giving 
only oily derivatives with the usual reagents. 

Ethyl y-phenylisobutylmalonate, CH,Ph:CHMe-CH,-CH(CO,Et),, 
prepared from y-phenylisobutyl bromide (A., 1913, i, 612), has 
b. p. 189°/11 mm., and on methylation yields ethyl y-phenylisobutyl- 
methylmalonate, CH,Ph*CHMe-CH,°CMe(CO,Et),, b. p. 192—194°/ 
i3 mm., which undergoes semi-hydrolysis less readily than the lower 
homologues. The corresponding acid and also d-phenyl-ay-dimsethyl- 
valeric acid, CH,Ph-CHMe-CH,*CHMe:CO,H, b. p. 282—284°, d> not 
crystallise, and the ethyl ester of the latter, C,,H,,O,, b. p. 154°/ 
2) mm., can be reduced to e-phenyl-B3-dimethylamyl alcohol, 

CH,Ph-CH Me-CH,*CHMe-CH,°OH, 
b. p. 156—158°/17 mm., Di? 0°9549. 
a-Chloro-e-phenyl-83-dimethylpentane, 
CH,Ph:CH Me-CH,*CHMe-CH,Cl, 
b. p. 146—148°/20 mm. ; the corresponding iodo-compound, C,,H,,l, 
VOL. CVI. 1. w 
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b. p. 163—166°/20 mm.; the nifro-compound, C,,H,,O,N, b. p. 
176—181°/20 mm., and 6. a -ay-dimethylvaleraldehyde, 

‘CH 9Ph*CH Me-CH,°CHMe-CHO, 
b. p. 151—156°/20 min., which forms only oily derivatives with the 
ordinary reagents for aldehydes, were also prepared. z. Me. FP. 


The Splitting of Benzhydrols by the Action of Bromine. 
Gustavus J. EssEven, jun., and LarHam Ciarke (J. Amer. Chem. Soc., 
1914, 36, 308—324).—In following up an observation that benzalde- 
hyde was produced in the action of bromine on p-aminobenzhydrol and 
3 : 5-dibromo-4-aminobenzhydrol in chloroform solution (A., 1911, 
i, 725), the authors have found that this action of bromine on 
p-aminobenzbydrol derivatives is a general one, the molecule of the 
latter undergoing fission with formation of an aldehyde and a bromo- 
substituted aniline. The following series of changes is suggested as 
representing the course of the action: OH*CHPh:C,H,-NR, —> 
OH-CHPh:C,H,-NR,Br, —> OH*CHPh-NR,Br-C,H,Br —> 

CHPhO + C,H,Br-NR,,HBr. 

4-Amino-3-methylbenzhydrol, prepared by the reduction of 4-amino-3- 
methylbenzophenone by sodium amalgam in alcoholic solution, forms 
colourless needles, m. p. 110°; when boiled with acetic acid, it yields 
a greenish-yellow substance, possibly an anhydride, decomp. near 210°. 
When treated in chloroform solution with a bimolecular proportion of 
bromine, it readily 1:eacted, giving benzaldehyde and 3: 5-dibromo-o- 
toluidine. 

p-Nitro-p’-methylaminobenzhydro] under similar conditions with a 
unimolecular proportion of bromine yielded p-nitrebenzaldehyde and 
dibromomethylaniline, m. p. 47° (compare Fries, A., 1904, i, 571). 
With p-dimethylaminobenzhydrol and a_ bimolecular proportion of 
bromine, benzaldehyde and p-bromodimethylaniline were obtained, 
but at — 80° an amine dibromide was first obtainable as an unstable, 
yellow oil; the formation of this is a confirmation of the stages 
suggested above. 

3-Bromo-4-dimethylaminobenzophenone, colourless, rhombic plates, 
m. p. 80°, obtained by direct bromination of p-dimethylaminobenzo- 
phenone, can be reduced by aluminium amalgam and alcohol to 
3-bromo-4-dimethylaminobenzhydrol, a straw-coloured, viscous oil, b. p. 
near 275°/55—60 mm. (decomp.). This is converted by bromine into 
benzaldehyde and 2: 4-dibromodimethylaniline. At - 80°, 3-bromo- 
4-dimethylaminobenzhydrol behaved towards bromine in a manner 
similar to p-dimethylaminobenzhydrol, producing a very unstable, red, 
solid substance. 

p-Nitro-p’-dimethylamivobenzhydrol and pp’-tetramethyldiamino- 
benzhydrol were converted by bromine into p-bromodimethylamine, 
mixed with p-nitrobenzaldehyde and p-dimethylaminobenzaldehyde 
respectively. p-Nitro-p’-diethylaminobenzhydrol was similarly affected. 

2-Amino-5-methylbenzhydrol, colourless, feathery crystals or rhombo- 
hedra, m. p. 107°, which was obtained by the reduction of 6-amino-3- 
methyibenzophenone (Chattaway and Lewis, T., 1904, 85, 594) with 
sodium amalgam and alcohol, was converted by bromine into 3:5- 
dibremo-p-toluidine and benzaldehyde. 
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m-Aminobenzophenone was reduced to m-aminobenzhydrol, colourle:s 
rhombohedra, m. p. 78°, by sodium amalgam and alcohol. This 
benzhydrol compound, as well as unsubstituted benzhydrol itself, does 
not suffer fission under the action of bromine, although in the former 
case a yellow oil of uncertain nature was obtained. 

Chlorine and iodine appear to affect p-dimethylaminobenzhydrol in 
the same way as bromine, but the change produced is less satisfactory, 
being complicated by the formation of additional products. The use 
of chloroform as solvent is not essential, as alcohol or ether is equally 
successful, the latter, indeed, possessing the advantage of immediately 
separating the products, the aldehyde remaining in solution whilst the 
hydrobromide of the aromatic amine derivative is deposited. 

D. F. T. 


Reduction of Triphenylcarbinol. A. Garcia Banus (Anal. Fis. 
Quim., 1913, 11, 599—601).—Triphenylearbinol (1 gram) is dissolved 
in 10 c.c. of boiling glacial acetic acid with 0°5 gram of trioxymethy]l- 
ene, and 2°5 c.c. of concentrated sulphuric acid added at 45—50 c.c. 
In a few minutes, 1 gram of triphenylmethane, of m. p. 89—90°, or 
on recrystallisation 90—92°, separates. 

Boiling for four hours with acetic acid and trioxymethylene without 
sulphuric acid also gives a good yield, but the action is accelerated by 
the addition of three or four drops of sulphuric acid. G. D. L. 


Preparation of Optically Active a-2 : 6-Dihydroxyphenylpro- 
panolamines. FakseNFrABRIK VORM. Friepr. Bayer & Co. (D.R.-P. 
269327).—Amino-a-2 : 6-dihydroxypheaylpropy! alcohol can be resolved 
into its optically active constituents by means of d- or /-tartaric acid. 
The dAdB salt has m. p. 86°, the dA/B salt, m. p. 86°, the /AGB sult, 
m. p. 85—87°, and the JA/B salt, m. p. 92°. The d-base has m. p. 
217° and ap 33°75°, whilst the /-base has m. p. 218° and a, 30°. The 
action of the latter in raising the blood pressure is two to three times 
as strong as the racemic base. J.C. C. 


Halogen Substituted Anthranilic Acids. Eve. GranpmMoucGIN 
(Ber., 1914, 47, 384).—The author agrees with Lesser and Weiss 
(this vol., i, 180) that Dorsch’s tri- and tetra-bromoanthranilic acids 
should be cancelled. The substance obtained by Dorsch was tribromo- 
aniline. J.C. W. 


Perkin Reaction : Reply to the Criticism of Meyer and Beer. 
Artour Micnarn (Amer. Chem. J., 1913, 50, 411—414).—The work 
of Meyer and Beer (A., 1913, i, 617) is discussed, and it is stated that 
their results do not disprove Michael aud Hartmann’s view that the 
first phase of the Perkin reaction consists of an interaction between 
the aldehyde and anhydride (A., 1901, i, 358), but that they afford 
new facts in confirmation of it. i. G. 


The Behaviour of m-Nitrocinnamic Acid Compared with the 
ortho- and para-Acids. Frieprich Wo.trine (BSer., 1914, 47, 
108—111).—An account is given of experiments with derivatives of 
m-nitrocinnamic acid which are in many respects identical with those 
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described by Reich and Koehler (this vol., i, 41), and support the view 
that the nitro-group in the meta-position does not weaken the attach- 
ment of bromine atoms in the side-chain, as is the case in the ortho- 
and para-series, 

aB-Dibromo-B-m-nitrophenylpropionic acid, m. p. 175°, gives a sodiwm 
salt, with 2H,), a calcium salt, with 4H,O, a methyl ester, m. p. 
91— 92°, and an ethyl ester, m. p. 86—87°, which is hydrolysed to 
m-nitrocinnawic acid by heating with water at 200° for a few hours. 
When heated with alcoholic potassium hydroxide (2 mols.) the ester 
yields a-bromo-m-nitrocinnamic acid and also the ad/o-variety, which is 
transformed into the stable acid by sublimation in vacuum. The sodium 
and barium salts and the ethyl ester, long needles, m. p. 74°, of the stable 
acid, and the methy] ester, m. p. 52—83°, and the ethyl ester, an oil, of 
the labile acid, were isolated. A smaller quantity of alkali yields, in 
addition, a mixture of these ethyl esters, whilst an excess of alkali yields 
m-nitrophenylpropiolic acid, the barium salt of which decomposes on 
boiling with water intowm-nitrophenylacetylene. On submitting the 
sodium salt of the above dibromide to steam distillation, w-bromo-m- 
nitroallostyrene was obtained as an oil which is transformed into the 
stable isomeride, wm. p. 783—79°, on distillation in vacuum. 

J. C. W. 


The allo-Nitrocinnamic Acids. Friepricu Wo.tuirine (Ber., 
1914, 47, 111—115)—Attempts have been made to convert the 
stable m- and p-nitrocinnamic acids into the labile allo-modifica- 
tions by submitting them to the action of ultra-violet light, the 
method which Stoermer successfully employed in the case of the 
ortho-isomeride (A., 1912, i, 974). A transformation of about 22% 
was effected in the case of the meta-compound, but p-nitrocinnamic 
acid was extensively decomposed, and yielded only minute quantities 
of the labile acid. The latter was prepared, however, by the nitration 
of allo-cinnamic acid. 

m-Nitrocinnamic acid was dissolved in alcoholic ammonia and 
exposed for 100 hours to the light of a mercury lamp, in quantities of 
about 5 grams in 20 c.c. After evaporating a part of the solvent and 
rev.oving some flocculent products of decomposition by the addition of 
water, the acid was fractionally precipitated by hydrochloric acid, the 
last fractions yielding m-nitroallocinnamic acid. This forms small 
needles, m. p. 158°, and is re-converted into the stable acid by illumina- 
tion in chloroform with a trace of bromine. The ethyl ester is an 
oil. The dibromide, aB-dibromo-B-m-nitroallophenylpropionic acid, was 
obtained by dissolving the acid in bromine as a semi-solid mass, which 
was a mixture of two forms of the derivative, one with m. p. 121°, and 
the other an oil which was extracted by cold benzene and which 
changed into the crystalline form after a few weeks. m-Amino- 
ullocinnamic acid was prepared by adding a solution of the ammonium 
ralt of the nitro-acid to ferrous sulphate rendered alkaline by baryta, 
and warming. It forms sparingly soluble, yellow crystals, m. p. 193°, 
and its hydrochloride is considerably esterified merely by boiling with 
methyl or ethyl alcohol, the esters being oils. The acid was diazotised 
and boiled with. water, when m-hydroxyallocinnamic acid was 


ee eee i a i a 
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ol\tained as an oil which yielded B-m-hydroxyphenylpropionic acid on 
reduction with sodium amalgam. 

allo-Cinnamic acid was nitrated by fuming nitric acid, free from 
nitrous fumes, at 0—5°, and the solution of the product in ammonia 
was fractionally precipitated. The first fractions yielded o-nitroallo 
cinnamic acid and the later fractions p-nitroallocinnamic acid, which 
forms yellow crystals, m. p. 143°. The crude mixture of isomerides was 
reduced as above, when excess of ammonia precipitated carbostyril, due 
to the allo-o-amino-acid. p-Aminoallocinnamic acid was isolated from 
the filtrate in yellow needles, decomp. 103—104°. The hydrochloride 
crystallises in spikes. J.C. W. 


Some Derivatives of Cinnamic Acid. H. Rupsz, H. Sreicer, 
and F’, Frepuer (Ber., 1914, 47, 63 —75).—Hthyl B-hydroxy-BB-diphenyl- 
a-methyl propionate, OH*CPh,-CHMe:CO,Et, was obtained by boiling a 
mixture of benzophenone, ethyl bromopropionate, and metallic zinc 
with a mixture of benzene and toluene for an hour wich special 
precautions, and then acidifying with ice-cold dilute sulphuric acid. 
The ester forms needles or colourless, stout prisms, m. p. 101—102°, 
and dissolves in sulphuric acid to a deep green colour. It can be 
hydrolysed by heating for three hours with hydrochloric acid, D 1°19, 
at 150°, giving B-hydroxy-BB-diphenyl-a-methylpropionic acid, colourless, 
microscopic needles, m. p. 182°. The ester was successfully converted 
into B-phenyl-a-methylcinnamic acid, CPh,:CMe-CO,H, by simultaneous 
dehydration and hydrolysis induced by treatment with diluted sulphuric 
acid in boiling acetic acid for three to four hours; the product forms 
colourless prisms, m. p. 163°, gives a deep green solution in sulphuric 
acid, and forms salts which are all sparingly soluble. All attempts to 
obtain the chloride of 8-phenyl-a-metbylcinnamic acid, for example, 
by warming with thionyl chloride, resulted only in the formation of 
3-phenyl-2-methylindone, ON Soee Me, reddish-yellow leaflets, 
m. p. 86—87; semicarbazone, tetragonal platelets, m. p. 200—201°. 

Ethyl B-hydroxy-B-phenyl-a-methyl-n-butyrate, 

OH-CPhMe-CH Me-CO,Et, 
a pleasant smelling oil, b. p. 144—145°/13 mm., can be dehydrated by 
boiling for six hours with 85% formic acid, giving ethyl af-dimethy/l- 
cinnamate, a pleasant smelling, yellow oil, b. p. 129°5—130°/12 mm., 
which was accompanied by a small quantity of the free acid and 
dimethylstyrene. Hydrolysis of this ester by potassium hydroxide 
yields aB-dimethylcinnamic acid as a mixture of two forms, a solid, 
needles, m. p. 112—113° (13% of the product), and a viscous, yellow 
liquid (87%) which distilled with some decomposition at 107—114°/ 
01 mm. (compare Dain, A., 1909, i, 435; Raikow, A., 1888, 369). 
The solid acid is the more stable and begins to liberate carbon dioxide 
appreciably at 202°; it is therefore regarded as the trans-isomeride, 
whilst to the liquid acid, which gives appreciable evolution of carbon 
dioxide at 131°, and for which the decomposition curve is somewhat 
less regular, is ascribed the cis-configuration, but its purity is uncertain. 
The solid acid gave an ethyl ester, b. p. 130°/12 mm., identical with 
the parent ester, and a dibromide, colourless needles, decomp. at 110°. 
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Hydrolysis of the parent ester by formic acid gave only the solid 
isomeride. The menthyl ester of the liquid a8-dimethylcinnamiec acid 
was obtained by direct esterification aided by hydrogen chloride, and 
constituted a colourless oil, b. p. 198°/14 mm. ; the liquid acid also gave 
a hydrochloride, crystallising in needles, 

Hydrogenation of either of the preceding isomerides by hydrogen 
and colloidal palladium or less well by sodium amalgam gave rise to 
B-phenyl-a-methyl-n-butyric acid, CHPhMe-CHMe:CO,H, colourless 
needles, m. p. 130—131°5°. An attempt to convert the liquid acid 
into the solid isomeride by the action of sulphuric acid was unsuccessful 
on account of the formation of an indone derivative, m. p. near 70°; 
oxime, m. p. near 180°. 

Ethyl B-hydroxy-B-p-tolyl-a-methylbutyrate, 

C,H,Me-CMe(OH)-CHMe:-CO, Et, 
obtained by the interaction of p-tolyl methyl ketone, ethyl a-bromo- 
propionate, and zine in benzene solution, is a pale yellow liquid, b. p. 
149—150°/10 mm. It is dehydrated by boiling with 85% formic acid 
for three hours, yielding ethy/ aB-p-trimethyleinnamate, a yellow liquid, 
b. p. 141—141°5°/11 mm., together with a quantity of af-p-trimethy!- 
cinnamic aci?, C,H,Me*CMe.CMe-CO,H, needles from light petroleum 
or plates from alcohol, m. p. 163°, which can also be obtained by 
hydrolysis of the ester with potassium hydroxide solution, In the 
synthesis of this acid the corresponding liquid modification was produced 
in insufficient quantity for investigation. The crystals of aB-p-tri- 
methyleinnamie acid belong to the rhombic system 
(a:b:e=0°786: 1: 1°223). 

Hydrogenation of af-p-trimethyleinnamie acid by hydrogen and 

colloidal palladium produced £-p-tolyl-a-methyl-n-butyric acid, 
C,H,Me-CHMe-CH Me-CO,H, 
colourless needles, m. p. 113—114°. D. F. T. 


Abietic Acid and Some of its Salts. Emi Oscar ELiineson 
(J. Amer. Chem. Soc., 1914, 36, 325—335).—Pure abietic acid was 
obtained from colophony by extraction with alcohol followed by 
recrystallisation from the same solvent. The acid formed colourless, 
triangular plates, which always contained traces of a viscid substance, 
the presence of which is possibly due to some change in the acid itself. 
The melting point, which is influenced by the rate of heating, is near 
152° if the temperature is raised by approximately one degree per 
minute. The wide discrepancies as to the m. p. as recorded by various 
investigators are considered to indicate the existence of isomerides of 
different properties. 

After fusion, the acid is reddish-brown, and evidence of chemical 
change is forthcoming ; for example, the heat of combustion of the 
acid after fusion is somewhat less than that of the unfused acid. 

Cryoscopic and ebullioscopic experiments in various solvents gave 
results which were far from concordant, the apparent molecular 
weight ranging from 200 in boiling pyridine to 500 in freezing 
benzene. 

Sodium and potassium abietates were prepared by direct neutralisa- 
tion of the acid with the corresponding alkali; the si/ver (white), 
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copper (pale blue), calcium, barium, strontium, cobalt (lavender), nickel 
(greenish-yellow), iron (light brown), zine, chromium (greenish-yellow), 
aluminium, manganese (pale pink), and cadmium salts were obtained 
by precipitation of solutions of salts of the respective metals by a 
solution of the alkali salt of the acid. The stannic salt was 
instantaneously produced on mixing stannic chloride and cupric 
abietate in benzene solution, the solution of tin abietate being filtered 
from the precipitated copper chloride. The abietates of the heavier 
metals all contained an excess of abietic acid. D. F. T. 


Preparation of Derivatives of p-Aminophenyl Salicylate 
containing Sulphur. Isak Ape.in, Emm Birer, and MenpeEn 
PERELSTEIN (D.R.-P. 268174).—p-Sulphomethylaminophenyl salicylate, 
OH-C,H,°CO-0°C,H,-N H°CH,°0°SO,H, m. p. 134—136° (decomp.), is 
obtained on acidifying aqueous solutions of its salts of which the 
sodium salt is prepared by heating an aqueous suspension of p-amino- 
phenyl salicylate with 8 to 10 parts of formaldehyde sodium hydrogen 
sulphite. It crystallises in white needles that are readily soluble in 
water, which property enables it to be used in therapeutics where the 
insolubility of phenyl salicylate (salol) is a disadvantage. The 
potassium salt is prepared in an analogous manner, and has similar 
properties. An alternative method of preparation is to employ 
sodium hydroxymethylsulphonate instead of the formaldehyde 
compound. J.C.C 


Pinaco!l-Pinacolin Rearrangement. Preparation of Benzoyl- 
formic [Phenylglyoxylic] Acid and Some of its Derivatives. 
S. F. Acree (Amer. Chem. J., 1913, 50, 389—395. Compare A., 1903, i, 
724; 1904, i, 742; 1905, i, 216).—Phenylglyoxylic acid can be readily 
obtained in good yield ty the interaction of cold dilute solutions of 
mandelic acid and potassium permanganate. The chloride, b. p. 
125°/9 mm., can be prepared by warming the acid with thionyl chloride 
at about 40°, and when treated with alcohol yields the corresponding 
ethyl ester. 

By the action of magnesium phenyl bromide (3 mols.) on ethyl 
phenylglyoxylate (1 mol.), a product is obtained which on decomposition 
with cold dilute sulphuric acid yields benzpinacone. When ethyl 
phenylglyoxylate (1 mol.) is treated with magnesium phenyl 
bromide (1 mol.) and the product decomposed with water, .an 
excellent yield of ethyl benzilate is obtained. A similar experiment 
was made with ethyl phenylglyoxylate and magnesium p-tolyl bromide 
with a view to obtaining ethyl phenyl-p-tolylglycollate ; most of the 
ethyl phenylglyoxylate was recovered unchanged, but a small quantity 
of an ester, b. p. 210—212°/15 mu., was isol: ated. K. G. 


Some New Derivatives of Di- and Tri-hydroxybenzoic 
Acids. Franz von Hemmecmayr (MJonatsh., 1914, 35, 1—8. Compare 
A., 1911, i, 983; 1912 2, i, 977).—The hydrochloride of 3-bromo- 
5-amino-B-resorcylic acid is most readily obtained by the reduction of 
an acid, alcoholic solution of 3-bromo-5-nitro-B-resorcylic acid with 
dilute stannous chloride solution. It forms white needles, which 
darken and slowly decompose abov2 200° and are not melted at 275°. 
When boiled with water, it is partly decomposed with evolution of 
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carbon dioxide. 3-Bromo-5-amino-B-resorcylic acid, colourless prisms 
which decompose slightly without melting at 280°, is prepared by the 
action of warm water on the chloride. 3-Bromo-5-amino-B-resorcylic 
acid hydrobromide, colourless crystals, is obtained by reducing the 
nitro-acid by tin and hydrobromic acid. When dissolved 


° o ws warm, dilute hydrobromic acid and treated with 
OH:4 \ | potassium nitrite it yields bromodiazo-B -resorcylic acid 
Br: -N:N (annexed formula), dark orange-yellow crystals which 
Aa explode when heated, and which are converted by 


successive treatment with potassium hydroxide and alkaline stannous 
chloride solution into 3-bromo-B-resorcylic acid, brown needles, m. p. 
202°. The latter is decomposed by boiling water to about the same 
extent as f-resorcylic acid, so that the stabilising influence of the 
bromine atom in the meta-position to the carboxyl group appears to be 
neutralised by the proximity of the two hydroxy! groups. 

Aminogentisic acid hydrochloride, colourless plates, is obtained by the 
reduction of nitrogentisic acid by stannous chloride and dilute hydro- 
chloric acid. Protracted treatment with water decomposes it com- 
pletely into aminogentisic acid, which decomposes at 204° after previous 
darkening. 

The action of methy!] sulphate on hydroxyquinolcarboxylic acid has 
been investigated by Bargellini and Martegiani (A., 1912, i, 981), who 
thereby obtained asaronic acid. The author finds, however, that the 
main product of the action is hydroxyquinolcarboxylic acid dimethyl 
ether, brown needles, m. p. 202° (decomp.). Sodium methoxide and 
methyl iodide in methyl-alcoholic solution convert this substance, as 
also hydroxyquinolcarboxylic acid, into the corresponding methyl ester, 
colourless needles, m. p. 95°. H 


Acetylsalicylic Acid. Hertnricn von Krannicuretpt (Ber., 
1914, 47, 156—159),.—Phenol and p-hydroxyacetophenone have been 
isolated as the products of the distillation of acetylsalicylic acid with 
lime. The acid is therefore established as 2-hydroxy-5-acety]lbenzoic 
acid, as the discoverers, Bialobrzeski and Nencki suggested (A., 1897, 
i, 531). The occurrence of phenol was traced to the action of lime on 
the p-hydroxyacetophenone, and this unexpected reaction will be 
applied to other ketones. 

When the acid was treated with the required amount of chloro- 
acetic acid and potassium (but not sodium) hydroxide (compare R. 
Meyer, A., 1913, i, 1344) a small yield of 2-carbowy-4-acetylphenoxyacetic 
acid, CO,H-C,H,Ac*O-CH,°CO,H, was obtained. The compound forms 
yellow scales, m. p. 179°, which give a reddish-brown colour with 
alcoholic ferric chloride, traces of acetylsalicylic acid producing a 
violet coloration. 

Acetylsalicylic acid was also converted into the ethyl ester, white 
needles, m. p. 70—71°, and by means of methyl sulphate, followed by 
hydrolysis of the ester by calcium hydroxide, into the methoxy-deriv- 
ative, OMe-C,H,Ac*CO,H. The latter formed white needles, m. p. 
152°, and yielded an ethyl ester, pale yellow, prismatic needles, 
m. p. 41—42°, and by means of diazomethane, the methyl ester, in 
slender, white needles, m, p. 96°, J.C. W. 
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Ketens. XXV. The Action of Acid Chlorides on Dipbenyl- 
keten. H. Sraupincer, O. Gonrine, and M. Scnétver (Ber., 1914, 
47, 40—48. Compare Staudinger, Anthes, and Schneider, A., 1913, 
i, 1339).—It is found that many acid chlorides condense with dipLenyl- 
keten at the ethylenic linking. This is of interest because, although 
acid chlorides have been found capable of condensation at a carbonyl 
group (Staudinger, A., 1909, i, 1905), no such effect has previously 
been produced at an ethylenic linking. 

The method was to enclose the diphenylketen and acid chloride in 
separate sealed test glasses, and to allow interaction by breaking these 
inside a sealed bomb tube containing an atmosphere of carbon dioxide. 
If no chemical change occurred in twenty-four hours in the cold, the 
tube was heated in a water-bath or in a bomb furnace. 

Diphenylketen and oxaly] chloride react in the cold, giving diphenyl- 
malonyl chloride, COCIl-CPh,*COCI, colourless crystals, b. p. 51-5—52:5°, 
b. p. 183—184°/13 mm. ; di-anilide, colourless crystals, m. p. 187—188°. 
The chloride when heated with alcohol produced crystalline methyl 
diphenylmalonate, m. p. 94—95°, but its considerable resistance to the 
action of water was in accord with the usual effect of the phenyl group 
on the stability of an acid chloride (compare Schmidlin and Hodgson, 
A., 1908, i, 170). Carbonyl chloride gave with diphenylketen the 
same product as was obtained with oxalyl chloride, but a temperature 
of 120—130° was necessary. In an analogous manner, oxalyl bromide 
gave diphenylmalonyl bromide, m. p. 88—90°, and ethyl chloroglyoxylate 
yielded ethyl diphenylmalonyl chloride, COCI‘CPh,*CO, Et, m. p. 74—75°. 

Ethyl chloroformate, which might have been expected t» give rise 
to the same product as ethyl chloroglyoxylate, actually gave rise at 
100° to a slow polymerisation yielding a yellow, crystalline swbs‘ance, 
m. p. 187—188°; this is not identical with the dimeric tetrapheny]l- 
cyclobutanedione described earlier (Staudinger, A., 1911, i, 306; 
compare also Staudinger and Kon, A., 1911, i, 876). 

Chloroglyoxylanilide and chloroformanilide did not react in the 
expected manner with formation of diphenylmalonanil; the former 
gave a somewhat complex change at 100°, diphenylacetyl chloride, 
oxanilide and diphenylearbamide being obtained, whilst the latter 
substance parted smoothly with the elements of hydrogen chloride, 
producing phenylearbimide and diphenylacetyl chloride. The 


diphenylmalonanit, CPh<CO>NPh, which failed to appear as the 


product of the interaction of the last two reagents with diphenylketen, 
was obtainable as colourless crystals, m. p. 125—126°, by heating 
phenylearbimide with dipbenylketen at 220°, although at 150° the 
only change observed was the polymerisation of the diphenylketen to 
tetraphenyleyclobutanedione. Diphenylmalonanil when heated with 
aniline at 200° becomes converted into the diphenylmalonanilide 
described above, but is remarkably stable towards mere heating, and 
decomposes slowly with regeneration of its components at 300°. 
Thiocarbonyl chloride failed to react in the cold, and on warming 
caused resinification. Bromoacetyl bromide, phthalyl chloride, 
cyanogen iodide, and triphenylmethyl chloride gave a similar result. 
Acetyl chloride reacted first at 100°, the products being diphenyl- 
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acetyl chloride and a resinous mass, the latter being probably formed by 
the polymerisation of the simple keten which had been primarily pro- 
duced from the acetyl chloride. Succinyl chloride gave the same products, 

Benzoyl chloride and bromide behaved like ethyl chloroformate, 
inducing polymerisation to the substance, m. p. 188°. 

It has already been shown that the action of phosphorus penta- 
chloride on diphenylketen yields diphenylchloroacetyl chloride ; 
phosphorus trichloride merely gives rise to the dimeride, m. p. 188°, 
together with resinous substances. Sulphuryl chloride gives similar 
products to phosphorus pentachloride, whilst thionyl chloride produces 
chlorodiphenylacetyl chloride together with sulphur dioxide and 
sulphur. In the case of the last two reagents, it is possible that the 
molecule of halogen compound first unites at the characteristic keten 
grouping, the resulting compounds then losing sulphur dioxide and 
SO respectively, the latter of which resolves itself into sulphur dioxide 
and sulphur. D. F. T. 


Methylation of Ethyl Diacstylsuccinate. Ricnarp WILL- 
starrer and CuarLes Huen Crarke (Ber., 1914, 47, 291—310).— 
Ethyl diacetylsuccinate having been used by Knorr, and acetonyl- 
acetone by Paal, as the starting point in the synthesis of substituted 
pyrroles, the authors have attempted to obtain mono- and di-alkyl 
derivatives of these compounds with a view to the synthesis of tri- 
and tetra-substituted pyrroles. 

Under the ordinary conditions for alkylating ethyl acetoacetate, the 
methylation of ethy] diacetylsuccinate follows a complicated course. 
The furan derivative of ethyl carbopyrotritarate and the lactone of 
ethyl] isocarbopyrotritarate are formed, as also are ethyl 0: O-dimethy}- 
diacetylsuccinate and ethyl C-methyldiacetylsuccinate, the latter then 
undergoing change in three directions: (1) By alcoholysis it loses a 
carboxyl group and yields ethyl a-acetyl-8-methylsuccinate, 
CO,Et-CMeAc-CHAc:CO, Et + Et-OH = 

Me-CO, Et + CO,Et-CH Me-CHAc:CO,Et. 
(2) Part undergoes further methylation, hydrolysis yielding s-dimethyl- 
succinic acid. (3) Condensation to a cyclopentenone derivative occurs, 
thus : CO,Et-CMeAc-CHAc:CO,Et = 
CMe=————CH 


H,0 + CO,Bt-CMe< 5140, By). 60 


The compound obtained by Dietzel (A., 1889, 593) ire with methy]- 
pyrotritaric acid by distilling methylmethronic acid is not a dimethy]- 
eyclopentenone, but trimethylfuran, whilst the so-called methylketo- 
pentamethylene from methroniec acid is dimethylfuran. 

Ethyl hydrogen a-acetyl-B-methylsuccinate, CO,Et-CH Ac*CHMe:CO,H, 
forms prisms, m. p. 66—67°. The diethy/ ester, 

CO,Et-CH Ac-CHMe-CO,Et, 

is a colourless, moderately, mobile oil, b. p. 94—95°/0°07 mm., 
D¥* 1:0620. 

Hydrolysis and removal of carbon dioxide from the ethyl dimethyl- 
cyclopentenonedicarboxylate yield 2: 3-dimethyl-A!-cyclopenten-5-one, 


‘Me:CH 
CHM a mobile oil, b. p. 67—68°/9 mm. 


ORGANIC CHEMISTRY. i, 287 


Methylation of the disodium or dipotassium salt of ethyl diacetyl- 
succinate in ethereal suspension by means of methyl sulphate at the 
ordinary temperature proceeds readily and exclusively at the oxygen 
atom. The ethyl dimethyldiacetylsuccinate thus obtained, 

CO, Et-C(:CMe-OMe)-C(:CMe-OMe)-CO, Et, 
forms ‘cis- and trans- isomerides: (1) a colourless, viscous oil, b. p. 
134°5—136- 5°/0° 2 mm., Di’ 11214, which does not react with hydroxy]- 
amine in acetic acid selation,: but unites with bromine in alcohol ; 
(2) rhombohedral, almost cubical crystals, m. p. 106°. The action of 
methyl sulphate in presence of boiling xylene yields only oxygen- 
substituted derivatives, mixed with ethyl carbopyrotritarate. The 
two dimethyldiacetylsuccinic esters may also be obtained by methyl- 
ating with diazomethane, but the action is very slow. 

Ethyl  dipropionylsuccinate, CO,Et*CH(COEt)*CH(COEt)-CO,Et, 
forms rhomb-shaped plates, m. p. 87°, and gives no reaction with ferric 
chloride. By dissolution in dilute sodium hydroxide solution and 
precipitation with ice-cold sulphuric acid, it is converted into an oily 
enolic form, which is re-converted into the ketonic modification when 
distilled in a vacuum. With hydroxylamine it gives ethyl 1-hydroxy- 
2: 5-diethylpyrrole-3 : 4-dicarboxylate, C,,H,,O;N, a viscous oil, b. p. 
205—206°/0'05 mm., whilst ammonium acetate converts it into ethyl 
2 : 5-diethylpyrrole-3 : 4-dicarborylate, C,,H,,O,N, an oil, b. p. 170°/ 
0025 mm. Methylation of the disodium compound of ethyl dipro- 
pionylsuccinate in ether by means of methyl sulphate yields, besides 
furan derivative, only the O:O-dimethyl ether, C,,H,,O,, as an oil, 
b. p. 130—135°/0°1 mm. 

As regards its behaviour on methylation, ethyl isocarbopyrotri- 
tarate occupies a position intermediate between ethyl acetoacetate and 
ethyl diacetylsuccinate. Treatment of its dry sodium salt with methy! 
sulphate always yields a mixture, in about equal proportions, of the 
carbon-substituted (formula I, below) and of the cis- and trans- 
modifications of the oxygen-substituted methyl derivative (formula II, 
below). From these, the corresponding mono-alkylated ethyl diacetyl- 
succinates may be obtained by treatment in the cold with sodium 
ethoxide, which is simply added to the molecule. 


CMeAc—— CO, Et: CMeAc 
(CO, Et): caa* (1) + NaOEt = 9 4-G:CMe-ONa ’ 


OMe-CMe:C—CO. OMe-CMe:C-CO, Et 
= ees, 
CO, Et-:0Me7? EL) + NaOEt = on, .cme:6-CO, Et 
These sodium salts cannot be alkylated in the same way as ethyl 
acetoacetate, since they readily lose an acetyl group by alcoholysis 


and pass into homologues of the monoacetylsuccinic ester. Thus, on 
heating with methy] iodide, 


CO, Et-UMeAc CO, Et-CHMe 
. on e ry I 
CO,Et-O:0Me-ONa * POH —> MerOO,Et + O64 4.d:cMe-ONa’ 
CO, Et*CHMe 
CO,Et-CMeAc’ 


and this + MeI —> 
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Under milder conditions of methylation, for example, with methyl 
sulphate in the cold, replacement of the sodium occurs, giving 
CO, Et-CMeAc-C(CO, Et): CMe-OMe. 

Ethyl C-methylisocarbopyrotritarate (formula I, above) is a colourless, 
slightly viscous oil, b. p. 142—-143°/9 mm., D7? 1°1468. 

The cis- and trans-modifications of ethyl O-methylisocarbopyro- 
tritarate (formula II, above) have the properties: a-form, domed, 
hexagonal prisms, m. p. 63°; B-form, quadratic plates, m. p. 95°. 

Ethyl C-ethylisocarbopyrotritarate, C,,H,,O,, obtained by means of 
ethyl sulphate, is a colourless oil, b. p. 143—144°/9 mm., Di? 1-1133. 

Ethyl diacetyl-C-methylsuccinate, C,,H,,O,. is an oil, b. p. 150—160°/ 
11 mm., Di?’ 1°1168, and gives a reddish-violet coloration with ferric 
chloride. The corresponding O :O-dimethylsuccinate, C,,H,.O,, has 
b. p. 160—161°/10 mm., D}° 1:1022, and the 0: O-diethylsuccinate, 
C,,H,,0,, is a moderately viscous oil, b. p. 163—164°/14 mm. 

Ethyl diacetyl-C-ethylsuccinate, C,,H,,0,, b. p. 158—163°/10 mm., 
gives with methyl sulphate a O-methyl derivative, Db. p. 
156—157°/9 mm. 

The a-form of ethyl O-methylisocarbopyrotritarate, m. p. 63°, gives, 
with sodiom ethoxide, ethyl O-methyldiacetylsuccinate, C,,H0,, as a 
viscous oil, b. p. 164—165°/13 mm., which forms a violet coloration 
with ferric chloride. 

Since mono-alkylated ethyl diacetylsuccinates cannot be further 
substituted at the carbon atom, alkylation of ethyl! af-diacetylbutyrate 
has been resorted to in order to obtain homologues of acetonylacetone. 
In this case the alkyl becomes attached to the carbon atom, giving 
derivatives of dimethylacetonylacetone which Ciamician and Silber 
obtained from methyl ethyl ketone and converted into tetramethyl- 
pyrrole (A., 1912, i, 537). The methylated and more especially the 
ethylated diacetylbutyric ester, with which conversion into furan 
derivatives is no longer possible, readily condense to cyclopentenones. 
Since this ring closure occurs in an alkaline medium, methylation 
always yields a mixture of ethyl af-diacetyl-a-methylbutyrate and 
ethyl 2:3 : 4-trimethyl-A!-cyclopenten-5-one-3-carboxylate, which can 
searcely be separated by fractionation. If this mixture of esters is 
subjected to ketonic decomposition in alkaline solution, condensation 
to 2:3: 4-trimethyl-A}cyclopenten-5-one advances further, and the 
latter cannot be separated from the dimethylacetonylacctone. Ketonic 
decomposition by means of dilute sulphuric acid or hydrobromic and 
glacial acetic acids results in the loss of the greater part of the 
diketone, which is converted into tetramethylfuran, this being 
distinguished from its lower homologues by the greater stability of 
the furan ring. 

CH—-CMe 
. 4. : =F en -fy- ‘ 
2:3 : 4-Trimethyl -A'-cyclopenten-5-one, CO< oH Me-CHMe’ 


colourless, mobile oil, b. p. 78°/11 mm., Dj 0-939, and gives a 
semicarbazone, C,H,,ON,, m. p. 209°. 


1 : 2: 3-Trimethyleyclopentan-4-ol, OH-CH< 


»— CHMe 
Me-CH Me 
by hydrogenating the ketone in presence of platinum, is a liquid, 


, obtained 


; 
4 
4 
5 
4 
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b. p. 68 —70°/12 mm., with an odour resembling that of menthol. Its 
naphthylurethane, C,H,,*O°CO*NH:C,,H,, has m. p. 111—112°. 
Ethylation of ethyl aB-diacetylbutyrate by means of ethyl iodide 
and sodium ethoxide gives a mixture, two-thirds of which consists of 
cyclic condensation product. Treatment of the mixture with aqueous 
barium hydroxide yields almost pure 2: 4-dimethyl-3-ethyl-A}-cyclo- 
penten-5-one, C,H,,0, b. p. 88—89°/12 mm., which forms a semi- 
carbazone, C,,H,,ON,, m. p. 158°. T. H. P. 


Methylcarbonato-derivatives of Phloroglucinolcarboxylic 
Acid and of Phloretic Acid. Emm Fiscner and Herrmann 
Srrauss (Ber., 1914, 47, 317—322. Compare A., 1913, i, 731, 
976, 1352).—The preparation of trimethylcarbonato-derivative of 
phloroglucinolcarboxylic acid presents unusual difficulties, since in 
aqueous alkaline solution only a monomethylcarbonato-derivative is 
obtained (A., 1910, i, 248), whilst in the presence of dimethylaniline 
the formation of trimethylcarbonato-compound is accompanied by the 
production of considerable quantities of a neutral intermediate 
compound. The nature of the latter has now been examined, and a 
ready method for converting it into the trimethylcarbonato-derivatives 
is described. 

Trimethylcarbonatophloroglucinolcarboxylic [2:4:6-trimethylcarbonato- 
benzoic] acid, m. p. about 123° (decomp.), is obtained in 86% yield 
when a solution of phloroglucinolcarboxylic acid in benzene is treated 
with methyl chloroformate in the presence of dimethylaniline; the 
crude product is treated with potassium hydrogen carbonate in aqueous 
acetone solution, whereby the intermediate compound is decomposed 
and the acid is isolated by addition of hydrochloric acid and extraction 
with ethyl acetate. It can be more readily obtained from mono- 
methylcarbonatophloroglucinolearboxylic acid. 

The above-mentioned intermediate product, 

C,H,(O-CO,Me),*CO-0-CO,Me, 

m. p. 81—82°, is contained in considerable quantity in the benzene 
solution obtained after the action of methyl chloroformate and 
dimethylaniline, and may be obtained in the crystalline form when 
this solution is simultaneously shaken with dilute sulphuric acid and 
much ether. It is scarcely affected by cold aqueous solutions of 
bases, probably on account of its sparing solubility in water. 

2:4:6-Vrimethylcarbonatobenzoyl chloride acid has been obtained in 
the solid state, m. p. about 53—55°. 

Phloretic acid [8-p-hydroxyphenylpropionic acid], obtained from 
phloridzin by the method of Cremer and Seuffert (A., 1912, i, 885), 
is transformed by methyl] chloroformate in aqueous alkaline solution 
into £-p-methylcarbonatophenylpropionic acid, fine needles or thin 
plates, m. p. 83—84°. For the similar product obtained from 
synthetic p-hydroxy-a-phenylpropionic acid, Sonn (this vol., i, 184) 
gives m. p. 86—87°. Phosphorus pentachloride in the presence of 
chloroform converts it into the corresponding chloride, which can be 
distilled without decomposition under greatly reduced pressure and 
has b. p. about 120°/0'13 mm. When cooled from — 40° to — 50° it 
slowly solidifies to a crystalline mass, m. p. about 10—12°. H. W. 
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Resorcinolbenzein and Fluorescein.| F. Kenurmann (Ber., 
1914, 47, 84—87).-—A final contribution by the author to the 
controversy eT A., 1913, i, 1352) with von Liebig (compare this 
vol., i, 49; A., 1913, i, 865). D. F. T. 


Galloflavin. J. Herzig and R. Wacuster (Monaish., 1914, 35, 
77—84).—Previous work on the constitution of galloflavin (Herzig, 
Erdés, and Ruzicka, A., 1910, i, 676) has been greatly hampered by 
the poor yields obtained in converting ga!loflavin tetramethy] ether into 
isogalloflavin trimethyl ether. An improvement has now been effected 
by the preparation of isogalloflavin and the conversion of the latter into 
its trimethyl ether with intermediate formation of the tetramethy] 
ether, the yields in each of the processes being very good. 

When galloflavin is dissolved in 10% aqueous potassium hydroxide, it 
may be recovered unchanged by immediate addition of acid ; after some 
time, addition of acid causes no precipitate, but a solution is formed 
which, when warmed, deposits isogalloflavin. The identity of the latter 
follows from its conversion into isogalloflavin tetramethyl ether, m. p. 
232—233°, and transformation of the latter by potassium hydroxide 
and methyl sulphate into the ether ester, C,,H,O,(OMe),, m. p. 
92—95°. Acetic anhydride and sodium acetate convert isogalloflavin 
into triacetylisogalloflavin, m. p. 220--223° (decomp.). Acetic acid is 
lost at the m. p., the carboxyl group, unlike that in isogalloflavin 
trimethyl ether, being apparently stable. The molten substance, after 
renewed acetylation, is re-converted into the original compound. The 
presence of a carboxyl group in triacetylisogalloflavin cannot thus be 
directly proved, but is rendered probable from the fact that diazo- 
methane converts it into a substance, C,,H,O,(OAc),-OMe, m. p. 
216—219°. 

[With TRENKLE.]—The almost quantitative production of isogallo- 
flavin trimethyl ether from the tetramethyl ether is secured by 
dissolving the latter in methyl alcohol and cautiously warming with 
potassium hydroxide and water; the reaction mixture is quickly 
cooled, poured into concentrated sulphuric acid, and cautiously diluted 
with water. The method is much less successful when applied to 
the preparation of isogalloflavin trimethyl ether from galloflavin 
tetramethyl ether. 

Attempts have been made to obtain methyl! ethers of still unchanged 
galloflavin by the rapid methylation of the latter immediately follow- 
ing its solution in potassium hydroxide. In this manner, methy| 
sulphate yielded a small, smeary precipitate (which gave isogalloflavin 
tetramethyl ether with diazomethane), isogalloflavin trimethyl ether, 

a substance which with diazomethane gave isogalloflavin tetramethyl 
dive. and the ether ester, C,, H,O(OMe),(CO, Me),, together with syrupy, 
amorphous products which could not be distilled. H, W. 


“ Paired” Glycuronic Acids. Yosurra Sera (Zeitsch. physiol. 
Chem., 1913, 88, 460—464).—When the urine of a rabbit fed 
with orcinol is treated with lead acetate, filtered, and treated 
with basic lead acetate, a precipitate is obtained which, after decom- 
position with hydrogen sulphide, yields a solution which gives with 
barium carbonate barium orcinolglycuronate, Ba(C,,H,,0,), The 
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salt has [a], -—73°58° (in aqueous solution), and yields orcinol 
and glycuronic acid when hydrolysed with sulphuric acid. It is not 
hydrolysed by emulsin, and the author also finds that vanillin- 
glycuronic acid is also unacted on by emulsin (compare Hildebrandt, 
Beitr. chem. Physiol. Path., 1906, '7, 438), so that there is no reason to 
suppose that either of these acids is of the nature of a glucoside. 

R. V.8. 


Constitution of Two Nitro-m-tolualdehydes. Fritz Mayer 
(Ber., 1914, 47, 406—411).—It has long been known that the 
nitration of m-tolualdehyde yields two products, m. p. 64° and 44°, 
which have been regarded as 4-nitro-m-tolualdehyde and 2-nitro-m- 
tolualdehyde respectively. The author now finds that by oxidation 
with 1% potassium permanganate, the aldehyde, m. p. 44°, yields 
4-nitro-m-toluic acid, m. p. 134°, and is, therefore, 4-nitro-m-tolualde- 
hyde, whilst the aldehyde, m. p. 64°, yields 2-nitro-m-toluic acid, 
m. p. 219°, and is, therefore, 2-nitro-m-tolualdehyde. Consequently it 
follows that the series of compounds prepared by the author (A., 1912, 
i, 478) from the supposed 2-nitro-m-tolualdehyde (in reality, the 
4-nitro-compound) are 6-amino-3-methylbenzaldoxime, 6-iodo-3-methy]l- 
benzaldehyde, 6-iodo-3-methylbenzylideneaniline, 2 : 2’-dialdehydo-4 : 4’- 
dimethyldiphenyl, and 2:7-dimethylphenanthraquinone; the last 
substance is identical with Liebermann’s 2: 7-dimethylphenanthra- 
quinone, m. p. 224° (A., 1911, i, 656). 

Starting from 2-nitro-m-tolualdehyde, m. p. 64°, the following series 
of compounds has becn prepared by reactions similar to those already 
recorded (loc. cit.) : 2-amino-3-methylbenzaldoxime, m. p. 134°; 2-iodo- 
m-tolualdehyde, m. p. 55—56°; 2: 2’-dialdehydo-6 : 6'-dimethyldiphenyl, 
m. p. 118°. The unsatisfactory yield in the last reaction is in accord 
with the author’s experience that in U!lmann’s reaction with copper 
powder the yield is bad or good according as the halogen atom is 
situated between two positive or two negative groups. 

6-Lodo-3-methoxybenzaldehyde, m. p. 114—115°, prepared from 
6-amino-3-methoxybenzaldoxime, is converted through the benzyl- 
ideneaniline into 2: 2’-dialdehydo-4 : 4'-dimethoxydiphenyl, m. p. 
123—124°, which reacts with boiling aqueous alcoholic potassium 
cyanide to form 2: 7-dimethoxyphenanthraquinone, m. p. 214—215°, 
dark red powder. C. 8. 


Alkylation of the cycloPentanones and Rupture of the 
Cyclic Chain of 1:3-Tetra-alkyl Derivatives by Sodamide. 
A. Haier and R. CornuBert (Compt. rend., 1914, 158, 298—304).— 
The direct alkylation of cyclopentanone in ethereal solution by means 
of sodamide and methyl iodide gives but a very small yield of methyl- 
cyclopentan-2-one, the major portion being converted into condensation 
products (compare Godchot and Taboury, A., 1913, i, 873). 1-Methyl- 
cyclopentan-2-one, prepared from ethyl cyclopentanonecarboxylate, can, 
however, be readily, successively methylated by the action of sodamide 
followed by methyl iodide in ethereal solution. By this method the 
authors have prepared 1 : 3-dimethylcyclopentan-2-one, b. p. 145—146° 
(corr.), D? 0-8898, xP 1°4321. 
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1: 1 : 3-Trimethyleyclopentan-2-one, b. p. 151—152° (eorr.), 
D? 0°8781, n? 1°4306 (compare Blanc, A., 1907, i, 710). 

1:1:3:3-Tetramethylcyclopentan-2-one, b. p. 155—156° (corr.), 
D? 0°8653, n> 14288. 

In this series the boiling point rises steadily with the introduction 
of each methyl group, whilst the density and refractive index steadily 
decrease. 

The ethylation of cyclopentanone yielded only a small quantity of a 
mixture of methylethyl- and methyldiethyl-cyclopentanones, together 
with a large quantity of condensation products, and was not proceeded 
with. 

The allylation of 1-methyleyclopentan-2-one yielded |-methyldiallyl- 
cyclopentan-2-one [(C,H,),=1:3 or 3:3], b. p. 130°/16 mm. (corr.), 
D? 0°9251, nf? 1:4823, in which the distribution of the allyl groups 
between the positions 1 and 3 has not been determined. On warming 
this substance with sodamide in xylene it undergoes decomposition, 
giving a substance distilling at 135—190°/16 mm. and containing 
nitrogen. 

1:1:3:3-Tetramethyleyclopentan-2-one when heated with sodamide 
in boiling toluene for seven hours is decomposed, giving aad-trimethy/- 
hexamide, CH,*CHMe-CH,°CH,-CMe,-CO-NH,, white plates, m. p. 
123°, the constitution of which was determined by preparation as 
follows. 

Phenyl isopropyl ketone warmed in benzene solution with sodamide 
and then with isoamyl iodide yielded dimethylisoamylacetophenone 
phenyl aay-trimethylamyl ketone), b. p. 150—151°/16 mm. (corr.), 

* 09361, nP 15007, giving an oxime, m. p. 131°. This ketone on 
warming with sodamide in toluene yielded the required amide as 
above, which on decomposition with sodium nitrite and sulphuric 
acid gave aad-trimethylhexoic acid, b. p. 127°/16 mm. (corr.). W. G. 


Preparation of Semicarbazones and Semicarbazidesemi- 
carbazones of cycloHexenones. Iprotir Macurevitscn (J. Russ. 
Phys. Chem. Soc., 1913, 45, 1925—1936).—With the exception of 
camphorphoronesemicarbazidesemicarbazone, no products of reactiou 
of 2 mols. of semicarbazide with unsaturated hydroaromatic ketones 
have previously been prepared. The author finds, however, that the 
formation of semicarbazidesemicarbazones takes place with unsaturated 
Al-cyclic ketones in the same way as with unsaturated A*-aliphatic 
ketones. In consequence of the inconstancy of their decomposition 
temperatures, the semicarbazones are inapplicable to the characterisa- 
tion of unsaturated Al-cyclic ketones. For all the semicarbazones 
examined, the decomposition temperatures vary within narrow and 
almost identical limits, and the same is the case with the semi- 
carbazidesemicarbazones, for which the temperatures are somewhat 
higher. When the cyclic ketone contains an iso-radicle as substituent, 
the conditions employed for obtaining semicarbazidesemicarbazones 
yield also a Jarge proportion of the semicarbazone. 

Semicarbazidesemicarbazones may be obtained by treating the cyclic 
ketone (1 mol.) in cold aqueous alcoholic solution with semicarbazide 
hydrochloride (2 mols.) in presence of sodium acetate. Their formation 
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occupies about a fortnight, and may be ascertained by boiling a small 
quantity of the precipitate formed with absolute alcohol, in which they 
are insoluble; the completion of the reaction occupies a considerable 
period. Owing to their difficult solubility in all the ordinary solvents, 
and to their tendency to decompose when boiled for a long time with a 
solvent, they are best purified by washing on the filter successively 
with hot water, boiling absolute alcohol, and anhydrous ether. Their 
formation may be represented as follows : 


one, <CHrCRisog + 2NH,-NH-CO-NH, = 


CH,—-CO 
CH,°CR,(NH-NH-CO-NH,) 
CHR:<ou, + —O( N-NH-CO-NH,)> CH (1) or 
CHR, 
CHR OH .O(N*NH-CO-NH yoo: NH-NH-0O-NH,. 

Or, the second semicarbazide residue may be taken up at the double 
linking of the first semicarbazide residue, so that four constitutions are 
possible. The results of Rupe and Kessler (A., 1910, i, 15) and 
of Harries (A., 1904, i, 427) render formula I. the most probable. 

2-Methyl - A?- cyclohexen -6-one semicarbazone has m. p. about 
174—176° (decomp.). Vorlinder and Girtner (A., 1899, i, 259) gave 
m. p. 199—201°. 

4: 4- Dimethyl - A! - cyclohexen-6-one semicarbazone has m. p. 
168—171° (decomp.). Knoevenagel (A., 1897, i, 609) gave m. p. 
179—180° and 174—174°5°. 

2- Methyl-4-ethyl-A1-cyclohexen-6-one semicarbazone, C,,H,,ON,, forms 
snow-white, nacreous plates, m. p. 162—168° (decomp.). 

2-Methyl-4-propyl-A} - cyclohexen-6-one semicarbazone, C,,H,,ON,, 
forms colourless crystals, m. p. about 150—153° (decomp.). 

2- Methyl-4-isopropy?-A}-cyclohexen-6-one semicarbazone, C,,H,,ON,, 
decomposes at about 164—167°. 

2-Methyl-4-isobutyl - A1 - cyclohewen-6-one semicarbazone, C,,H,,ON,, 
forms colourless, nacreous scales, m. p. about 163—167° (decomp.). 

2-Methyl-A}-cyclohexen-6-one semicarbazidesemicarbazone, C)H,,0.N¢, 
forms a pale yellow, microcrystalline powder, decomposing at 
174—179°, 

2: 4-Dimethyl-A}-cyclohexen-6-one semicarbazidesemicarbazone, 

; : C;oH0.N,, 
forms a snow-white, microcrystalline mass, decomposing at 182—185°. 
Attempts to purify this compound by dissolving it in hydrochloric 
acid, precipitating it by means of potassium carbonate, and washing 
with water, alcohol and ether resulted in marked decomposition. 

2- Methyl-4 - ethyl-A1 -cyclohexen -6-one semicarbazidesemicarbazone, 
C,,H,,.0,N,, forms small, snow-white crystals, decomposing at 
183—186° 

2-Methyl-4-propyl-A'-cyclohexen-6-one semicarbazidesemicarbazone, 

C),H),O.N,, 
forms snow-white crystals, decomposing at 183—186°. 
2-Methyl-4-isopropyl-A1-cyclohexen-6-one semicarbazidesemicarbazone, 
C,,H,,0,N,, forms snow-white crystals, decomposing at 186°5—190°. 

2- Methyl-4-isobutyl-A}-cyclohexen-6-one semicarbazidesemicurbazone, 

C,,H,.U,N,, decomposing at 185—188°, was not obtained quite pure 
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The alcoholic solution yielded snow-white crystals of the composition 
C,,H,,ON,. T. H. P. 


Action of Phenacyl Bromide on Thioresorcinol. CEsarz 
Finzi (Gazzetta, 1913, 43, ii, 643—654. Compare Posner, A., 1908, 
i, 21).—[ With Ipa Parent. |—m-Diphenacylthiolbenzene, 

O,H,:(S*CH,*COPh),, 

is obtained in 85% yield by the interaction of thioresorcinol, sodium 
hydroxide (rather more than 2 mols.), and phenacyl bromide (2 mols.) ; 
it forms silky needles, m. p. 95°, and is very stable, being hardly 
decomposed by boiling alkalis. Its dioxtme, C,.H,.O0,N.S,, forms 
tufts of needles, m. p. 116°. m-Diphenacylthiolbenzene yields with 
phenylhydrazine a yellow, amorphous product, but the di-p-bromo- 
phenylhydrazone, C,,H,.N,S,Br,, erystallises in tufts of needles, m. p. 
167—168°. When m-diphenacylthiolbenzene is treated with 90% 
nitric acid at the ordinary temperature, a mononitro-derivative, 
C,,H,,0,8,°NO,, is produced; it crystallises in yellow, prismatic 
tablets, m. p. 166—167°. Dibromo-m-diphenacylthiolbenzene, 

: : Cy9H,,0,8, Bre, ; , 
obtained by the action of bromine in chloroform solution, crystallises 
in colourless leaflets, m. p. 132°. When diphenacylthiolbenzene is 
oxidised with hydrogen peroxide in acetic acid, the sulphoxide, 
C,.H,,0,5,, is obtained ; it forms small, colourless prisms, m. p. 149°. 
aud when treated (in chloroform solution) with gaseous hydrogen 
bromide, an unstable perbromide is obtained. 

m-Diphenacylthiolbenzenesulphone, C,.H,,0,S,, can be obtained by 
the oxidation of m-diphenacylthiolbenzene either with an excess of 
hydrogen peroxide or, better, with potassium permanganate; it 
crystallises in long, colourless, prismatic needles, m. p. 175°. The 
sulphone can be methylated by boiling with methy] iodide and sodium 
methoxide in alcoholie solution. It yields a diowime, C..H..O,N,S,, 
m. p. 203°. » Ve & 


Unsaturated f-Diketones. H. Hriemescn (Ber., 1914, 47, 
115—116. Compare Ryan and Dunlea, A., 1913, i, 1067).—The 
influence of a second carbonyl group in the 8-position on the properties 
of unsaturated ketones is being studied. Attempts had been made to 
condense ethyl cinnamate with acetophenone, but without the success 
which Ryan and Dunlea achieved. Their product, ae-diphenyl- 
A*-pentene-ye-dione, was obtained, however, by condensing cinnamoy] 
chloride with sodiobenzoylacetone and shaking the oil left after extrac- 
tion with ether, with concentrated hydrochloric acid. With phenyl- 
hydrazine, it yielded a compound, which crystallised in slender, white 
needles, m. p. 139—141°. J.C. W. 


Lapachonone. IV. OC. Manug.ii (Atti R. Accad. Lincei, 1913, 
[v], 22, ii, 686—691. Compare A., 1901, i, 216)—Oxidation of 
lapachonone by means of boiling dilute nitric acid yields phthalic acid, 
but 50% nitric acid in the hot, although it gives principally phthalic 
and oxalic acids, yields also: (1) a nitrodihydroxyquinone derived from 
an oxidation product of lapachonone, C,,H,,U,*NO,, which forms 
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vermilion crystals, m. p. 206°, ferms a semicarbazone, C,,H,,0,N,, 
m, p. 260° (decomp.), and a dehydrated acetyl derivative, C,,H,,0,N, 
m. p. 116—117°, and corresponds with the bromodihydroxyquinone, 
C,;H,,0,Br, obtained by brominating lapachonone suspended in water ; 
(2) a small proportion of a white compound, m. p. 217°. 

Oxidation of lapachonone with sodium dichromate gives in the hot, 
phthalic acid, and in the cold, (1) a yellow substance, apparently 
a mixture, and (2) the compound, (C,,H,,0,)., which forms shining 
white prisms, m. p. 258°, yields a diacetyl derivative, (C,;H,,O,)., m. p. 
225—226°, and forms phthalic acid on oxidation with dilute nitric acid. 

= &, %. 


Cedron. J. Herzic and F, Wenzex (Monatsh., 1914, 35, 63—76). 
—The product of the action of ferric chloride on trimethylphloro- 
glucinol described by Weidel and Wenzel (A., 1898, i, 580) has been 
further examined by Cetelsky (A., 1900, i, 225). The work of the 
latter has been repeated,and the conclusions differ in many respects from 
those previously recorded. 

Cedron, C,,H,,O, (instead of C,,H,,0,), is formed from 2 molecules 
of trimethylphloroglucinol by the loss of four atows of hydrogen, and is 
readily reduced to the original substance. It yields two isomeric 
dimethyl ethers, which are not interconvertible, and in which the 
methoxy-groups are evenly distributed between the two nuclei. It 
also gives two isomeric diacetyl derivatives, whilst the presence of two 
hydroxyl groups is also shown by Zerewitinov’s method. Up to the 
present, tautomeric reactions of the other four oxygen atoms have 
not been observed. Two possible formule are proposed for cedron 
(I and II), to the second of which slight preference is accorded as 


_CMe:C(OH)\,,.-CH CO—CHMe 
(I) OCSGHMe—CO>E<ca> vane Oo 


c(OH CHL 


(IL) CMeZ 
\co-—CMe 


explaining better the absence of tautomeric reactions, 

[With A. Gyr. |—Cedron, the preparation of which from mesitylene 
is described in detail, has m. p. 280—282°, which, when the substance 
is preserved, sinks to 260—270°. A reason cannot be assigned for the 
change, but the product has the same qualitative reactions as cedron, 
m. p. 280—282°, and yields the corresponding derivatives in the same 
yield. Ceéelsky records 305° (decomp.) as m. p. of cedron ; this value 
has not been attained by the present authors, and search for a second 
compound in cedron has been unsuccessful. 

With cold potassium hydroxide, cedron yields the salt, C,,H,,0;K,, 
from which cedron is regenerated by acid. Ceéelsky describes a 
tri-potassium salt. It does not react with methyl iodide or methyl 
sulphate. Diazomethane converts cedron into a mixture of two 
dimethoxy-compounds, which can be separated by crystallisation from 
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ethyl acetate into two forms, m. p. 253—256° and 211—214° 
re-pectively ; the mixed m. p. is 215—232°, and remains unchanged 
after the substances have been intimately mixed during several weeks. 
The methyl ethers are stable towards acetylating agents. 

When cedron is treated for a few seconds with boiling acetic 
anhydride and sodium acetate, two acetyl derivatives, m. p. 268—270° 
and 195—197° respectively, are obtained. Protracted action leads 
to the formation of substances of high melting or decomposition 
point, 

When either of the above dimethoxy-compounds is intimately mixed 
with zinc dust and anhydrous sodium acetate and boiled with acetic 
anhydride, monomethoxydiacetyltrimethylphloroylucinol, 

C,H,O,Ac,*OMe, 
m. p. 66—68°, is obtained in almost quantitative yield. In a similar 
manner, cedron, when subjected to reducing acetylation, gives triacetyl- 
trimethylphloroglucinol, m. p. 165—167°. * 2 


Action of Sodium Hydroxide on Tetrabromo-o-benzo- 
quinone. C. Lorine Jackson and A. H. Fiske (Amer. Chem. J., 1913, 
50, 341—380).—In an earlier paper (A., 1909, i, 657), the authors 
have shown that when tetrabromo-o-benzoquinone is treated with 
sodium hydroxide, tetrabromocatechol is produced together with one 
or more acids, according to the strength of the sodium hydroxide used. 
A further study of these reactions has now been made, 

As stated by Zincke (A., 1887, 808), the first effect of a solution of 
alkali hydroxide on tetrabromo-o-benzoquinone is the formation of an 
unstable, green solid. By the further action of sodium hydroxide 
of N-concentration, an acid, m. p. 217° (decomp.), is produced ; with a 
solution containing 60 grams per litre, two acids are obtained, m. p. 
207° (decomp.) and 121°; whilst with a solution containing 200 grams 
per litre, an acid, m. p. 174° (decomp.), is formed. 

The only one of these acids which has been thoroughly investigated 
is that of m. p. 207° (decomp.), which has been found to be the 
tribromocarboaycyclopentenone ether of hydroxyoxalacetic acid, 

, ; nici ie CO—-CBr°CO,H | 
CO,H:CH(CO-CO,H)-O CH< ope cpr ; 
it crystallises in pale yellow needles, and yields a pyridine salt, m. p. 
122—123°. When a strong aqueous solution of this acid is treated 
with bromine, carbon dioxide and a little oxalic acid are produced, 
together with heptabromomethyldiacetyl [tribromomethy/ afBPB-tetra- 
bromoethyl diketone|, CBr,*CHBr-CO-CO-UBr,, m. p. 97—98°, which 
crystallises in bright yellow plates, and is gradually decomposed by 
sodium carbonate solution with formation of bromoform (2 mols.), 
sodium oxalate (1 mol.), and sodium bromide (1 mol.). If bepta- 
bromomethyldiacetyl is heated with water in a sealed tube at 100°, a 
compound, m. p. 71—72°, is obtained, which forms long, slender, pale 
yellow needles. By the action of methy! alcohol on heptabromo- 
diacetyl, its methyl hemiacetal, CBr,*C(OH)(OMe)-CO-CHBr-CBr,, 
m. p. 100—101°, is produced, which crystallises in colourless prisms. 
The corresponding ethyl hemiacetal has m. p. 93—94°. 
If a dilute solution of the tribromocarboxycyclopeutenone ether of 
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hydroxyoxalacetic acid is treated with bromine, the /eptabromo- 

keto-sec.-amyl ether of glycollaldehyde, 
CBr,*CO-CH(O-CH,°CHO)-CHBr-CBr,, 

m. p. 96—97°, is tormed, which crystallises in short, stout, white 

prisms, and is converted by sodium carbonate solution into the 

hexabromohydroxyketo-sec.-amyl ether of glycollaldehyde, m. p. 71—72°, 

which forms white crystals. 

The acid, m. p. 121°, ecrystallises in white, rhombic prisms, and 
probably has the composition C,,H,O,Br,. 

The acid, m. p. 174° (decomp.), seems to be the dibromohydroay- 
carboxycyclopentene orthodiether of dihydroxyisocrotonolactonecarboxylic 

a (CO,H):CH-O-C:C(CO,H) 
esid, OBES, = ‘O° a —08 
granules, Py then treated with bromine and water yields hepta- 
bromomethyldiacety]. 

The acid, m. p. 217° (decomp.), probably has the composition 
C,,H,O,Br,; it crystallises in yellowish-white prisms, and when 
treated with bromine and water furnishes a compound, m. p. 156°. 

E. G. 


>O0; it forms pale yellow 


Octaiodo-p-quinhydrone. C. Lorine Jackson and E. K. 
Botton (J. Amer. Chem. Soc., 1914, 36, 301—308).—Although the 
crystals of octaiodoquinhydrone obtained by the action of sulphurous 
acid on a benzene solution of iodoanil (compare Jackson and Bolton, 

, 1912, i, 476; Torrey and Hunter, idid., 475) are in appearance 
very similar to those of iodoanil itself, their behaviour towards 
organic solvents and sodium hydroxide demonstrates that they are 
readily resolved into iodoanil and tetraiodoquinol. 

The apparent greater stability of octaiodoquinhydrone relative to 
the unknown corresponding octachloro- and octabromo-compounds is 
considered to harmonise with Richter’s method of formulation of such 
substances (A., 1911, i, 136), the substance at present under 
discussion being represented as O:C,1,;0H-O-C,I,,. D. F. T. 


Preparation of Nitrogenous Condensation Products of the 
Anthraquinone Series. FarBwerKe vorm. Meister, Lucius & 
Brinine (D.R.-P. 268454).—When | : 8-diaminonaphthalene is heated 
with 1-chloroanthraquinone in amyl-alcoholic solution in the presence 
of copper salts and an acid-fixing agent (such as sodium acetate), 
8-amino-1l-anthraquinonylaminonaphthalene (m. p. 215°) is produced. 
If, however, the condensation is effected in a solvent of high boiling 
point (such as nitrobenzene), or if the above substances are heated 
alone or in a solvent of high boiling point, new compounds are 
obtained which give vats and form the starting points for the 
preparation of colouring matters. The condensation product obtained 
from the above materials has m. p. 330—340°; that ultimately 
obtained from 4-chloro-l-methylanthraquinone and_ 1 :8-diamino- 
naphthalene melts at about 280°, and that from 4-chloro-1l-amino- 
anthraquinone has m. p. above 290°. J.C. C. 
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Preparation of Sulphuric Acid Compounds of 1 : 4-Diamino. 
anthraquinone and its Nuclear Substitution Products, 
FARBENFABRIKEN VORM. Friepr. Bayer & Co. (D.R.-P. 268592).— 
When 1: 4-diaminoanthraquinone (5 parts) is warmed with fuming 
sulphuric acid (45% SO,:100 parts) at 50—60° until a sample is 
soluble in ammonia and the mixture then diluted with water until 
the sulphuric acid is about 80% strength, a compound separates in 
red crystals, m. p. above 300°, which has probably the constitution 


CH,<E0>C,Hy(N:S0,)y On warming with dilute sulphuric acid, 


hydrolysis takes place ; on treatment with nitric acid and subsequent 
hydrolysis, 5-nitro-1:4-diaminoanthraquinone is obtained, and on 
warming with aqueous sodium hydroxide, 4-amino-1 : 2-dihydroxy- 
anthraquinone (a-aminoalizarin) is produced. Similar compounds are 
obtained from 2-bromo-1 : 4-diaminoanthraquinone and 2 : 3-dichloro- 
1 : 4-diaminoanthraquinone. J.C. C. 


Euxanthic Acid. J, Herzig and R. Srancer (Monatsh., 1914, 
35, 47—61).—The observations of Herzig and Schénbach on the 
methylation of quercitrin (A., 1912, i, 707) have led the authors to 
investigate the action of diazomethane on euxanthic acid in the hope 

of obtaining a convenient method for the prepara- 

O tion of l-methyleuxanthone (annexed formula). 

L\A\LA™ The action appears to fulfil the desired conditions, 

OH but the further hope of finding decisive evidence 

\4\4\/4 for the formula, C,,H,,O,,, for euxanthic acid has 
OMe CO _ not been realised. 

When euxanthic acid is dissolved in methyl 
alcohol and treated with an ethereal solution of diazomethane, white 
needles or leaflets, m. p. 134—137° (decomp.), are obtained, which have 
the composition C,,H,,0,(OMe),. To a certain extent, an amorphous 
substance is formed as by-product, and this can be made the chief 
product of the reaction if methyl alcohol is omitted. It appears to be 
a tetramethoxy-derivative of the anhydro-compound, C,,H,,0,(OMe), 
(compare Spiegel, A., 1883, 219 ; Graebe, Aders, and Heyer, A., 1902, 
i, 39), and is fairly stable towards boiling water. 

The crystalline trimethoxy-compound is readily soluble in water, 
and the solutions, after evaporation, yield an amorphous substance, 
C,,H,,0,(OMe),. When covered with methyl alcohol, it regenerates the 
crystalline compound, C,,H,,O,(OMe), ; the same behaviour is shown 
by the amorphous product obtained when the crystalline trimethoxy- 
compound is melted. The amorphous product combines more slowly 
with ethyl alcohol to yield a substance, m. p. 124—127° (decomp.) 
which can also be obtained by repeated crystallisation of the 
trimethoxy-compound from ethyl alcohol. Analyses agree with a 
formula, 2C,,H,,0,(O0Me),,H,O,EtOH. When crystallised from methyl 
alcohol, or melted and dissolved in the same solvent, it regenerates 
the trimethoxy-compound. 

Methyl euxanthate, m. p. 214—216° (Graebe, Aders, and Heyer, 
loc. cit., give 218°), is also converted by diazomethane into the 


ORGANIC CHEMISTRY. i. 299 


crystalline and amorphous products which are obtained from euxanthic 
acid, 

The potassium salt, C,,H,,O,,K (compare Graebe, Aders and Heyer, 
loc. cit.), is unaffected by a methyl-alcoholic solution of methyl] iodide 
at 100°; at 140—150°, euxanthone, m. p. 236—237°, is formed, whilst 
at 110—120°, the main product is methyl euxanthate. 

1-Methyleuxanthone, m. p. 236—239°, is obtained by the action of 
warm 109% sulphuric acid on the amorphous substance, C,,H,,0,(OMe),, 
or, more conveniently, by dissolving the latter in concentrated 
sulphuric acid and pouring the solution on to ice. It can also be 
prepared from the crystalline methoxy-compound. 

In continuation of the work on the methylation of glucosides 
(A., 1912, i, 707), the authors have studied the action of diazomethane 
on sucrose, but with negative results. With glycurone, however, a 
syrupy mass is obtained which appears to contain, as a maximum, two 
methoxy-groups for each glycurone molecule. H. W. 


Preparation of Purpurogallin. C. Grarse (Ber, 1914, 47, 
337—338. Compare Nierenstein and Spiers, A., 1913,i, 1367; Herzig, 
this vol., i, 60).—Purpurogallin has been most conveniently prepared 
by the oxidation of pyrogallol with sodium nitrite and acetic acid 
(Perkin and Steven, T., 1903, 83, 197). The author finds that the 
yields are considerably improved if formic acid is substituted for acetic 
acid. In a series of comparative experiments, the maximal yield of 
purpurogallin was 20% in presence of the latter, 30—31% in presence 
of the former. The order of addition of the reagents is without 
influence on the result. Replacement of organic acids by hydrochloric 
or sulphuric acid leads to much smaller yields. 

A further improvement consists in carrying out the reaction with 
complete exclusion of air. Under these conditions, purpurogallin is 
immediately obtained in the pure state, m. p. 274°, and this result is 
obtained with acetic as well as with formic acid. H, W. 


Purpurogallin. J. Herzic (Ber., 1914, 47, 383—39),.—The author 
has been unable to repeat the preparation of a phenylhydrazone of 
tetra-acetylpurpurogallin as described by Nierenstein and Spiers (A., 
1913, i, 1367), his only product being purpurogallin itself. The failure 
is attributed either to insufficient detail in the description of the 
procedure, or to a lack of identity between specimens of purpurogallin 
of different origin. 


Oxonium Salts. Additive Compounds of Cineole. I. 
I. Beutucer and L, Grassi (Gazzetta, 1913, 43, ii, 712—735).—This 
paper records the results of the thermal analysis of the binary 
systems formed of cineol and a number of aromatic substances 
containing one or more phenolic hydroxyl groups. 

Cineole and phenol form a compound in equimolecular proportions, 
m. p. 8°. 

Cineole and a-naphthol form a compound also in equimolecular 
proportions, m. p. 75°. The eutectic temperatures lie at 60° and 6°. 
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Cineole and 8-naphthol form a compound in equimolecular proportions, 
m. p. 48°. The eutectics lie at 43°5° and 3°5°. 

Cineole and o-cresol form a compound in equimolecular proportions, 
m. p. 50°. Cineole and m-cresol form a compound in equimolecular 
proportions, m. p. —5°. Cineole and p-cresol form a compound in 
equimolecular proportions, m. p. 1°5°. 

Cineole and o-nitrophenol do not form any compound ; the eutectic 
lies at 6°. Cineole and m-nitrophenol do not form any compound ; 
eutectic temperature, 15°. Cineole and p-nitrophenol do not combine ; 
there is an eutectic at 16°. 

Cineole and o-aminophenol do not combine ; the eutectic lies at 0°. 
Cineole and m-aminophenol do not combine ; the eutectic lies at 3°. 

Cineole and catechol form a compound in equimolecular proportions, 
m. p. 39°. There are eutectics at 31° and 2°. Cineole and resorcinol 
form a compound in equimolecular proportions, m. p. 89°. The 
eutectics lie at 73° (40% cineol) and 2°. Cineole and quinol form a 
compound in the proportion of 2 mols. cineole to 1 mol. quinol, m. p. 
106°5°. The eutectic temperatures are 103° and 2°. 

Cineole and guaiacol form a compound in equimolecular proportions, 
m. p. 5°. 

Cineole and salicylic acid do not combine. The eutectic temperature 
is 11°. Cineole and m-hydroxybenzoic acid do not combine. The 
eutectic temperature is 13°. Cinecle and p-hydroxybenzoic acid form a 
compound which decomposes before melting, but this system could not 
be investigated beyond 60% of p-hydroxybenzoic acid, as the 
temperatures then reached are above the b. p. of cineol. 

Cineole and methyl salicylate form a compound in equimolecular 
proportions, m. p. — 15°. Cineole and phenyl salicylate do not com- 
bine. The eutectic temperature is 13°. Cineole and naphthy] salicylate 
do not combine. There is an eutectic at — 5°. 

Cineole and thymol form a compound in equimolecular proportions, 
m. p. 4°5°, R. V. 8. 


Esters of Chromic Acid. Herwricn Wrennaus (Ber., 1914, 47, 
322—331).— With the possible exception of the compound obtained 
by Gomberg (A., 1902, i, 600) by the action of silver chromate on 
triphenylmethy] chloride, esters of chromic acid do not appear to have 
been described. The author finds that they can be readily prepared 
by shaking a tertiary alcohol, dissolved in light petroleum or carbou 
tetrachloride, with an aqueous solution of chromic acid or, preferably, 
with an excess of solid chromium trioxide. The ester remains 
dissolved or suspended in the organic solvent, from which it can be 
readily obtained by evaporation. According to analyses and molecular 
weight determinations, the esters are normal compounds of chromic 
acid, H,CrO,. They are saponified with difficulty by aqueous alkalis, 
readily by alcoholic solutions of the latter. With hydrogen peroxide 
and ether, they do not yield the characteristic test for chromic acid, 
whilst, also, esters of perchromic acid have not been obtained as yet. 

The formation of these substances may also be used to investigate 
the tertiary alcoholic nature cf a given compound. For this purpose 
the compound under investigation is dissolved in light petroleum or 
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carbon tetrachloride and shaken with chromium trioxide; if a puve 
red coloration is developed which persists after some time, the presence 
of a tertiary alcohol may be regarded as established; on the other 
hand, should the solution rapidly become discoloured, the absence of a 
tertiary alcohol cannot be regarded as proved, since many of the latter 
substances are somewhat readily oxidised. 

In general, tertiary alcohols do not readily form crystalline 
derivatives, so that the formation of a solid chromie ester may 
frequently be utilised for their isolation in the pure state. 

The best results have been obtained in the terpene and sesqui- 
terpene series. 

a- and £-Terpineol, p-menthan-8-ol, and p-menthan-l-ol (Wallach, 
A., 1911, i, 470) give liquid chromates of small stability, the initially 
yellow, then red solutions becoming rapidly brown. By rapid evapora- 
tion of its solution, p-menthan-l-ol chromate, (C,,H,,.),CrO,, can be 
obtained as a dark brownish-red oil. 

Methylfenchyl chromate, (C,,H,,),CrO,, is readily obtained in wine- 
red needles or prisms, which can apparently be preserved indefinitely 
in the-dark. It has m. p. 130° (decomp.), [a], —30-0° in carbon 
tetrachloride solution (the rotations recorded are all for the Li red 
line). Determinations of molecular weight are rendered difficult by 
the gradual decomposition of the dissolved ester, but yield results 
approximate to those required by a normal ester of chromic acid. 
An ethereal solution of methylfenchyl chromate is unchanged by 
agitation with a 30% aqueous solution of hydrogen peroxide. A 
solution of methylfenchol in light petroleum is not coloured when 
shaken with an aqueous solution of chromic acid and bydrogen 
peroxide, unless very concentrated ; in that case, it acquires a deep 
blue colour. Similar results are obtained with solutions of perchromic 
acid obtained from the salt K,CrO, and dilute sulphuric acid. 

In the preparation of methylfenchol by the action of magnesium 
methyl iodide on fenchone, considerable difficulty is experienced in 
isolating the tertiary alcohol, owing to the ketone being regenerated 
on decomposition of the product with water (Wallach and 
Wienhaus, A., 1907, i, 541). The separation is, however, readily 
accomplished by converting the alcohol into the above chromate, from 
which it can be regenerated by saponification or by fission with zine 
dust and acetic acid, or with finely-divided palladium and hydrogen. 

Ethylfenchol is obtained by the action of an ethereal solution of 
magnesium ethyl iodide on fenchone, together with fenchyl alcohol, 
ethare and ethylene, whilst considerable quantities of fenchone are 
regenerated (compare Konovalov, A., 1907, i, 171). When dissolved 
in light petroleum and shaken with a solution of chromium trioxide in 
dilute sulphuric acid, it yields ethylfenchyl chromate, cinuabar-red 
powder or needles, which blackens, without melting, at 140° and at a 
higher temperature becomes lighter and finally greyish-green. When 
dissolved in carbon tetrachloride, it has [a] + 22°5°. 

Methylbornyl chromate, pale orange needles, is prepared in the same 
manner as the methylfenchyl compound. 1t becomes discoloured at 
105°, and is levorotatory in carbon tetrachloride solution. 

Cedrol chromate, (C,,H,,,)oCrO,, yellowish-red prisms, has m. p. 115° 
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after darkening at 100°. In carbon tetrachloride solution, it has 
[a] +79°4°. 

Ledol, needles, m. p. 105°, behaves similarly to cedrol, yielding a 
chromate, (C,,H,,),CrO,, wine-red, apparently monoclinic, prisms, 
m. p. 92°, [a]+30°0° when dissolved in carbon tetrachloride. 

Patschali-camphor yields a stable red chromate, thus establishing 
its tertiary alcoholic character, whereas guaiacol (compare Gandurin, 
A., 1909, i, 98) is fairly readily oxidised, which points to the possibility 
that it contains the secondary alcoholic group. 

Attempts to esterify the tertiary alcoholic groups of more highly 
oxygenated compounds, such as pinacone, terpin, fenchone-pinacone, 
a-hydroxyisobutyric acid, and beuzilic acid, with chromic acid have not 
been completely successful. 

Certain hydroaromatic secondary alcohols (cyclohexanol, menthol, 
fenchyl alcohol, borneol, and isoborneol) when dissolved in carbon 
tetrachloride gave yellow to deep red solutions when shaken with 
chromium trioxide; after a few seconds, however, brownish-red 
particles separated in quantity, owing to complete decomposition. 

A solution of thymol was coloured blue ; eugenol solution reduced 
chromium trioxide without becoming coloured. H. W. 


The Constituents of Essential Oils. Nopinane, 8-Dihydro- 
limonene, and Carane. F. W. Semmier and J. Feipsrein (Ber., 
1914, 47, 384—389).—In order to obtain a complete knowledge of the 
physical data of the’basal hydrocarbons of the terpene series, some 
members in which the ring is fully saturated have been prepared. 
Wolff's method (A., 1912, i, 988) was employed, namely, the conver- 
sion of the corresponding ketone into the hydrazone by heating with 
hydrazine hydrate in a sealed tube, followed by the action of sodium 
ethoxide under pressure. 

Nopinonehydrazone, C,H,,N,, has m. p. 42—43°, and nopinane (1) 
has b. p. 149°/747 mm., DS 0°8611, mp 1°46141, a, +0°. B-Dihydro- 
limonene (11), from dihydrocarvone, has b. p. 168—169°/750 mm., 
Dy, 0°8217, mp) 1°45673, ap +0°. Carane (III) has b. p. 49—50°/ 
9 mm., 165—166°/750 mm. with slight rearrangement, DZ 0°8381, 
my 1°45823, ay —34°. An account of the application of this method 
to pulegone and tanacetone will appear in another place. Pulegone- 
hydrazone has b. p. 129—131°/20 mm., D@ 0°9563, n, 1°49261, and 
dihydroterpinolene (LV) has b. p. 169—170°/748 mm., DZ 0°8189, 
my, 145823. Tanacetonehydrazone has b. p. 128—129°/18 mm., 
Di 0-9502, m, 14965, and tanacetane (V) has b. p, 156—157°/747 mm., 
Dz 0°8158, ny, 144121. 

MeC:CH, CMe, CMe, CHMe, 


I\ | | 
/\ /\ | 
H H,; ‘YH, H, 


q he H.\ JH, mG 
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iiMe HMe HMe 
(IL.) (IIL.) 
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A table of rotations and dispersions is given. The increment in 
molecular dispersion, M,— M,, varies from 1% in the ease of B-dihydro- 
limonene to 9% in tanacetane, in which a three-membered ring is 
attached to a five-ring, and 10% in carane, in which a three-membered 
ring is joined to a six-ring. ‘The increment exhibited by compounds 
containing a cyclopropane ring is, therefore, due to that ring alone, 
and not to any neighbouring ketone or other group (compare Ostling, 
T., 1912, 101, 457). J.C. W. 


System, Sulphur Dioxide-Camphor. I. Bettuccr and L. 
Grassi (Atti R. Accad. Lincet, 1913, [v], 22, ii, 676—680).—Thermal 
study of this system revealed no appreciable superfusion and indicated 
the formation of the two compounds: 2S0,,C,,H,,0, m. p. — 45° and 
SO,,C,,H,,0, m. p. —24°. The acceleration produced in the formation 
of sulphury! chloride from sulphur dioxide and chlorine by the addition 
of camphor must therefore be attributed to the interaction of the 
camphor and sulphur dioxide. 

The purified sulphur dioxide employed solidified completely at — 76° 
(compare Polak- van der Goot, A., 1913, ii, 946). z Ba Ss 


Structure of Dibromomenthone:‘and a New Synthesis of 
Buchu-camphor. Guipo Cusmano (Atti R. Acead. Lincei, 1913, 
[v], 22, ii, 569—575).—The dibromomenthone of Beckmann and 
Rickelberg (A., 1896, i, 313) can be prepared from 4-bromomenthone 
by treating its chloroform solution with bromine. When this 
dibromomenthone is dissolved in 2°5% potassium hydroxide and the 
solution saturated with carbon dioxide, buchu-camphor (Semmler and 
McKenzie, A., 1906, i, 373) is precipitated. In addition a compound, 
erystallising in large prisms, m. p. about 85°, and a carboxylic acid are 
obtained, A monobromo-buchu-camphor can be obtained by acting on 
a chloroform solution of the substance with the calculated amount of 
bromine dissolved in chloroform; it forms rhombic or hexagonal 
tablets, m. p. 85°. This monobromo-compound yields hydroxythymo- 
quinone when it is dissolved in 2% potassium hydroxide and the 
solution subsequently acidified and distilled with steam. When heated 
with acetic anhydride and sodium acetate, the dibromo-derivative is 
not only acetylated, but also loses HBr, yielding a substance, Cio H 140 
which forms colourless or slightly yellow prisms, m. p. 106—107°. 

One of the bromine atoms of the dibromomenthone mentioned above 
can be substituted by the radicles of amino-bases. The anilide, 
C,,H,,OBr-NHPh, prepared by heating dibromomenthone (1 mol.) 
with aniline (2 mols.) for half an hour at 100°, forms lemon-yellow 
prisms, which soften at 190°, melt at 195°, and at a higher temper- 
ature the liquid deposits thymol. The p-toluidide, 

C,,H, ,OBr-NH-C,H,Me, 
forms pale yellow needles. ‘The piperidide, é, oH,,OBr-C,NH,,, erystal- 
lises in colourless prisms, m. p. 127—129°. *Hydroxylamine and 
dibromomenthone yield in addition to the product obtained by 
Beckmann and Eickelberg (/oc. cit.) the B-hydroxylamine, 
C,,H, ,OBr*-NH-OH, 


which forms colourless crystals, m. p. 158—160°, and has the reactions 
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of a B-hydroxylamine. A substance, m. p. 65°, crystallising in white 
needles, is also produced. From the f-hydroxylamine, the isonitro- 
amine, C,»H,,BrO-N,O,H, can be obtained ; it is an unstable substance 
erystallising in long, colourless needles, and yields buchu-camphor 
when warmed with potassium hydroxide. In the preparation of the 
isonitroamine, a colourless, crystalline substance, m. p. 95°, containing 
bromine and nitrogen, is produced. 

Tn view of the reactions recorded in this paper, the author considers 
that the dibromomenthone has the constitution of 2: 4-dibromo- 


3-menthanone. R. V. 8. 


Action of Aluminium Chloride on Turpentine. WILHELM 
Sremnkorpr and Micwart Freunp (Ber., 1914, 47, 411—420. Com- 
pare Aschan, A., 1902, i, 749; Engler and Routala, A., 1910, i, 2, 
160).—French turpentine, D? 0°8680, a)—29°45° in 1-dem. tube, 
95% of which has b. p. 152—167°, is slowly treated with aluminium 
chloride at 0°, and the mixture is kept for twelve hours at the 
ordinary temperature (the longer the mixture is kept the more 
extensive is the polymerisation and the less is the quantity of 
residual liquid). The liquid portion, after being decanted and 
purified, yields by distillation, in addition to unchanged turpentine, a 
fraction, b. p. 62—140°/14 mm., D 0°9129, a fraction, b. p. 140—203°, 
14 mm., D 0°9487, and a residue of yellow colophony, (C,,H,,)z, 
m. p. 77—78°. The viscous portion yields after purification a fraction, 
b. p. 62—140°/14 mm., D 09119, a fraction, b. p. 140—203°/14 mm., 
D 0°9503, and a yellow residue, m. p. 77—78°. Similar results are 
obtained when pure /-pinene is treated with aluminium chloride. In 
some experiments, in order to obtain as much as possible of the more 
volatile depolymerisation products (b. p. up to 250°), the turpentine 
and aluminium chloride, after the initial vigorous reaction, are boiled 
so long as gas is evolved, the liquid portion is then poured off, and 
the viscous residue again heated, and so on. The gaseous products 
thus obtained do not contain acetylene or hydrogen and consist 
mainly of saturated paraffin and cyclic hydrocarbons. The liquid 
product has D7’ 0°8821, begins to boil at 20°, has an odour of petro- 
leum, and contains benzene and about 25% of unsaturated constituents. 
After the removal of these, the residual liquid, consisting of saturated 
hydrocarbons, is separated into 31 fractions boiling between 30° and 
249°. The b. p., density, refractive index, and percentage of carbon 
and hydrogen of each fraction are tabulated and compared with the 
corresponding constants of paraffin and naphthene hydrocarbons. 
The results indicate that the most volatile portions (fractions 1 and 2) 
of the depolymerised liquid consist of almost pure pentane and 
isopentane ; then pnaphthenes begin to appear, and become the main 
constituent in fraction 5. Fraction 13, b. p. 115—120°, is almost 
pure octanaphthene, The nitration of fraction 22, b. p. 165—172°, 
yields a tertiary nitro-compound, C,,H,,0,N, b. p. 118—120°/12 mm., 
D® 1:0299, nf? 1°46572, which is apparently nitrodecanaphthene 
(Engler and Halmai, A., 1910, i, 160). 

The liquid, b. p. above 250°, Di’ 0°9609, is dark brown and viscous. 
After further treatment with aluminium chloride and removal of the 
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portion boiling below 250°, a yellow liquid is obtained, which has 
Di? 0°9535, n> 151048, and is quite analogous to the various artificial 
and natural lubricating oils. 

The experiments show that unsaturated cyclic hydrocarbons like the 
terpenes yield by treatment with aluminium chloride the same or 
similar mixtures of hydrocarbons as do olefines, such as pentene or 
hexene. C. 8. 


Nitrocamphene. II. New Connexions between the 
Camphene and the Camphane Series. P. Lipp (Annalen, 1914, 
402, 343—364. Compare A., 1913, i, 1077).—The course of the 
conversion of nitrocamphene (Jagelki’s camphenile nitrite) into 
tricyclenic acid by means of sulphuric acid (Bredt and May, A., 1910, 
i, 32) has been examined, and a previous statement of the author 
(lov. cit.) corrected. The nitrogen is eliminated in the form of 
hydroxylamine, which suggests the intermediate formation of a 
hydroxamie acid. The first product of the reaction which can be 
isolated is, however, the neutral sulphuric ester, C,,H,,0,NS, 
m. p. 127° (decomp.). The ester is readily hydrolysed by warm 
water, yielding a hydroxy-hydroxamic acid, C,,)H,,O,N, m. p. 
163—164° (decomp., corr.), which is not camphenylhydroxamic acid as 
stated previously (loc. cit.), but hydroxyapocamphanehydroxamic acid, 

/C©H(OH)-CH, 
OH-N:C(OH):-C. CMe,—_-SCH, since it is converted into keto- 
\CH,—-—CH,“ 
pinic acid, and Bredt and May’s hydroxyapocamphanecarboxylic acid, 
w. p. 240—242° (corr.) (loc. cit.), by cold 25% hydrochloric acid and 
sodium nitrite. The latter acid is undoubtedly a camphane derivative, 
and since it is highly improbable that the change from the camphene 
to the camphane nucleus is effected by the nitrous acid in the preceding 
reaction, the only alternative explanation is that the nuclear trans- 
formation is accomplished during the addition of the sulphuric acid to 
nitrocamphene in the formation of the neutral sulphuric ester. The 


formation of this ester is represented by the scheme : 


CsH,<OC:CH-NO, —> GHy<oH No, — 


O0°SO,H 0-—SO, 
CH (OH):NoH —> © oAy<ocNoHy 
and the nuclear transformation by the annexed Pe 
CH,—CH—CH, CH,—CH—CH, 
| ) ) | 
UMe, | | CMe, | 


| | | 
CH = CH,—C—— CH:-OS0, 

| | 

‘U:CH-NO, C(;NOH)—O 
Hydroxyapocamphanehydroxamic acid condenses with acetone to 
form a substance, C,,H,,O,N, m. p. 209—210° (corr.), and yields 
hydroxylamise and tricyclenic acid by boiling with dilute sulphuric 

acid. 

A similar example of the transformation of the camphene into the 
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camphane nucleus is to be found in the action of fuming hydro- 
bromic acid on nitrocamphene. The transformation is effected during 
the addition of hydrogen bromide to the nitrocamphene, then follows 
the change -CH,-NO, —> OH-C:NOH, and the hydroxyl group is 
replaced by bromine, the product being bromoapocamphanehydroxamyl 
CHBr-CH, 
bromide, OH-N:CBr-C2 CMe, SCH, m. p.132—133° (corr). The 
CH,—CH,” 

proofs of this formula are the following : By heating at 100° under 
pressure with fuming hydrochloric acid, the bromide yields hydroxyl- 
amine and mainly an unexamined neutral swhsiance, m. p. 150—152°, 
The two bromine atoms function differently. Only one is displaced by 
the action of ethereal aniline or ammonia, bromoapocamphaneanilino- 
oxime, C,,H,,ON,Br, m. p. 153°5—154'5° (decomp.), and bromoapo- 
camphaneamidoxime, C,,H,,ON,Br, decomp. 156°, being formed ; the 
latter is converted into h ydroae yapocamphaneamidoxime, CoH 50, N,, 
m. p. 180—181° (decomp., corr.), by boiling water. Both halogen 
atoms are displaced when bromoapocamphanehydroxamyl bromide is 
treated with cold methyl-alcoholic potassium hydroxide, whereby 
methyl methoxyapocamphanehydroxamate, C,,H,,O,N, m. p. 102°5—104° 
(corr.), is produced; by brief boiling with 50% sulphuric acid, the 
methyl ester yields tricyclenic acid and hydroxylamine. The final 
proof of the constitution of bromoapocamphanehydroxamyl bromide is 
furnished by reduction with zine dust and glacial acetic acid, whereby 
the nitrile, m. p. 171—172° (corr.), of apocampbanecarboxylic acid and 
a little w-aminocamphane are produced. 

Aqueous hydroxyapocamphaneamidoxime hydrochloride and a slight 

excess of sodium nitrite yield nitrous oxide and hydroxycamphenilano- 

nitrile, m. p. about 145° (decomp.) (annexed 

| “tn | formula), which is very stable towards 

ie oxidising agents or phosphorus pentachloride, 

‘H,—CH—C can be converted into an isomeride, m. p. 

ta = dou ” 165—170°, and yields camphenilone and 
hydrogen cyanide by fusion. 

Like other nitromethylene derivatives, nitrocamphene reacts ad- 
ditively with potassium cyanide in boiling alcohol, the product after 
treatment with carbon dioxide yielding a compound, C,,H,,0.N,., 
m. p. 165—166°. C. 5. 

Additive Reactions of Caoutchouc. Elucidation of its 
Constitution and a Theory of Vulcanisation. F. Kircnnor 
(Kolloid. Zeitsch., 1914, 14, 35—43).—The increase in weight of thin 
films of caoutchouc on exposure to oxygen and to bromine and sulphur 
chloride vapour has been determined in a series of experiments in 
which the caoutchouc was weighed at the end of measured time 
intervals. 

The weight-time curves obtained in this way indicate an absorption 
of sulphur chloride, which lies between the values required by the 
formule C,)H,,,8,Cl, and (C,)H,,)..8,Cl,. Since hydrogen chloride is 
evolved during the absorption process, it is probable that the 
formula C,,H,,,S8,Cl, represents the composition of the compound 
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which is formed. This conclusion is confirmed by the results obtained 
in the estimation of the combined sulphur. 

The curves representing the data obtained with bromine vapour 
at 18° point to the formation of the dibromide, C,,H,,Br,, but the 
corresponding data obtained in experiments at 80° show that the final 
increase in weight is less than that required by the formula for the 
monobromide, C,,H,,Br. If the additive product obtained at 18° is 
heated on the water-bath, hydrogen bromide is evolved and the 
monobromide is formed. 

Experiments with oxygen at 75—80° have given indefinite results, 
and it was found that different samples of caoutchouc behave very 
differently in regard to their rates of oxidation. 

Other observations relate to the changes which occur in the 
viscosity of solutions of caoutchoue during the addition of sulphur 
chloride. The initial slight fall in the viscosity is succeeded by a 
rapid rise, which continues until], ultimately, the solution gelatinises. 
Gelatinisation occurs much more quickly in light petroleum as com- 
pared with benzene solutions. 

The later part of the paper is speculative in character and deals 
with the constitution of caoutchouc and the changes which occur 


during the additive reactions on the basis of the above observations. 
H. M. D. 


Synthetic Caoutchouc from Isoprene. G. Sreimmie (Ber., 1914, 
47, 350—354).—From experiments on the diozonides (analyses, 
molecular weight, velocity of decomposition by boiling water, nature 
of decomposition products) of Para caoutchouc and of the caowtchoucs 
prepared by autopolymerisation of isoprene and from isoprene by the 
acetic acid process, Harries (A., 1912, i, 706; 1913, i, 284) has been 
led to assume the identity of the three products. The author has 
applied the same method of investigation to the caoutchoucs obtained 
(1) by heating isoprene in the presence of ozonides or peroxides, and 
(2) by the action of sodium in the presence of carbon dioxide on 
isoprene. The ozonides are found to yield succinic acid and acetonyl- 
acetone in addition to levulinaldehyde and levulic acid. Hence, the 
caoutchoucs must contain 1 : 6-dimethyl-1 : 5-eyclooctadiene, 

CH,-CMe:CH-CH, 

OH,*CMe:CH-CH,’ 
in addition to 1:5-dimethyl-1 :5-cyclooctadiene, the amount of the 
former being estimated at about 20%. The two substances may be 
regarded as formed by the unsymmetrical and symmetrical condensa- 
tion respectively of two molecules of isoprene. Subsequently, caoutchouc 
obtained by the autopolymerisation of isoprene has been re-investigated 
with the result that approximately the same quantities of succinic acid 
and acetonylacetone have been found among the products of de- 
composition of the ozonide as are yielded by other artificial caoutchoucs. 
Natural caoutchouc, on the other hand, does not yield a derivative of 
1 :6-dimethyl-1 : 5-cyclooctadiene, and the incomplete identity of the 
artificial caoutchoucs with the natural product receives an explanation. 

The artificial caoutchoucs are purified by repeated treatment with 
a mixture of benzene and acetone, ozonised in chloroform solution, and 
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the purified ozonide is decomposed with boiling water. The resulting 
solution is concentrated in a vacuum until the levulic acid commences 
to volatilise and then cooled, when succinic acid separates. The 
aqueous distillate is treated with an excess of phenylhydrazine acetate, 
which causes a separation of the oily diphenylhydrazones of levulin- 
aldehyde and acetonylacetone. The two products can be identified by 
addition of dilute sulphuric acid and distillation with steam. Levulin- 
aldehyde is thereby recognised by the formation of the non-volatile 
phenylmethyldihydropyridazine, m. p. 197° (compare Harries, A., 
1898, i, 233), whilst the presence of acetonylacetone follows from the 
formation of the volatile 1-phenylamino-2 : 5-dimethylpyrrole, m. p. 
90—92° (Knorr, A., 1885, 995). H. W. 


Synthetic Resins. Condensation Products of Phenolic 
Substances by Aid of Hexamethylenetetramine. L. V. Repmay, 
A. J. Wiern, and F. P. Brock (J. /nd. Eng. Chem., 1914, 6, 3—16). 
—The authors give a synopsis of previous work on the condensation of 
salicylates, hydroxybenzyl alcohols, aromatic hydrocarbons, etc., with 
formaldehyde, and record the results of their study on the reaction and 
the products which are formed when dry hexamethylenetetramine is 
made to react with anbydrous phenol. The resins formed by this 
reaction possess higher dielectric properties and are of more uniform 
character than the resins formed in the wet way, and are more suitable 


for use in the electrical, varnish, glue, moulding, and other industries. 
W. P.S. 


Sphingosine. II. The Oxidation of Sphingosine and 
Dihydrosphingosine. P. A. Levene and C. J. West (J Biol. 
Chem., 1914, 16, 549—553. Compare A., 1912, i, 284, 575).—On 
oxidation of sphingosine and dihydrosphingosine in the form of their 
sulphates by chromic acid in acetic acid solution, the authors have 
obtained from the first a tridecoic acid, m. p. 47—-47°5°, and from the 
latter a pentadecoic acid, m. p. 60—61°. Their results are not in 
entire agreement with those of Lapworth (compare T., 1913, 103, 
1029). On the basis of their results, the authors " suggest for 
sphingosine the formula C,,H,,CH:CH-CH(OH)-CH(OH)-CH,"NH,, 
the exact arrangement of the two hydroxyl and the amino-group not 
being, however, definitely fixed. 


Digitoxin and Gitalin. H. Kiviani (Arch. Pharm., 1913, 251, 
562—587).—Attempts to convert gitalin into anhydrogitalin by 
treatment with absolute alcohol or glacial acetic acid have been 
unsuccessful (compare Kraft, A., 1912, 1, 374). The addition of ether 
to a solution of gitalin in six parts of methyl alcohol and chloroform 
(equal vol.) causes the precipitation of about 25% of anhydrogitalin ; 
under similar conditions, Merck’s digitoxin yields about 90% of 
digitoxin but no anhydrogitalin. 

The hydrolysis of digitoxin is best effected by boiling for fifteen 
minutes with ten parts of 50% alcohol containing 1 c.c. of hydro- 
chloric acid (D 1°19), and then adding water, whereby about 41% of 
digitoxingenin is precipitated and digitoxose remains in the filtrate. 


ORGANIC CHEMISTRY. i. 809 


Digitoxose is decomposed extremely easily by hot acids even when 
very dilute. Although it is a tetrose, it behaves like -arabinose in 
Bial’s reaction. It does not yield furan by Giinther, Chalmont, and 
Tollens’ method, and can also be distinguished from arabinose by the 
phloroglucinol test. 

The following salts are suitable for the identification of digitoxonic 
acid (A., 1909, i, 552): copper salt, a green, very hygroscopic syrup 
obtained by heating the syrupy lactone (loc. cit.) with freshly pre- 
cipitated copper hydroxide (not the carbonate); quinine salt, m. p. 
164°, long, stout needles or thin prisms, prepared by warming an 
aqueous solution of the lactone with an alcoholic solution of quinine ; 
brucine salt, C,H,,0,,C,,H,,0O,N,,3H,O, m. p. 124°, stout prisms, 
prepared from the lactone and brucine in water, the salt being pre- 
cipitated from the solution, after concentration, by alcohol and 
ether. 

The author and also other investigators have shown that digitoxin 
(one sample extracted from the leaves by water or dilute alcohol, 
other samples purchased from Merck in 1894-5) is obtained in a 
hydrated form by crystallisation from 85% alcohol. Now it is found 
that digitoxin (from Merck, 1911-12), after being purified by the 
methyl alcohol-chloroform method mentioned above, crystallises 
practically anhydrous from 85% alcohol, a result confirming Kraft’s 
observation (loc. cit.). The author is of opinion, therefore, that there 
must be two kinds of digitoxin, only one of which can be hydrated. 

C. 8S. 


The Constitution of Homonataloin and Nataloin. E. Licer 
(Compt. rend., 1914, 158, 185—188. Compare A, 1912, i, 708).— 
By the action of acetic anhydride and sodium acetate on homonataloin 
the author has obtained three acetyl derivatives, two crystalline and 
one amorphous, each containing five acetyl groups (compare Tschirch 
and Klaveness, A., 1901, i, 399), and these he considers to be derived 
from isomeric homonataloins, the isomerisation taking place during 
the acetylation. He supports Robinson and Simonsen’s formula for 

the methyl ether 

CH CO CH of the aloemodin of 

Ho-07 \“ \“ \\co-CH,-[CH-OH],,CHO Bataloin (compare 

HO-CH,-C. | | 6-CH,-UMe 7.1906, 95, 1086), 

tes WS NI 3 having obtained a 

CH CO CH crystalline penta- 

bromo - derivative 

from it. As a result of this work he now assigns the annexed constitu- 

tiou to homonataloin, nataloin being its homologue, in which the group 
‘CH,OH is replaced by -CH,*CH,OH. W. G. 


Bile Pigments. V. Constitution of Bilirubic Acid and 
Bilirubin. Hans Fiscuer and Hetnrich Rose (Zeitsch. physiol. 
Chem., 1914, 89, 255—271. Compare A., 1913, i, 71).—When 
trimethylpyrrolepropionic acid is treated with a concentrated solution 
of sodium nitrite, the oxime of phonopyrrolecarboxylic acid is 
produced. This renders probable a formula for bilirubic acid which 
the authors had regarded as unlikely because bilirubic acid was 
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found not to be acted on by sodium methoxide. They now find, 
however, that potassium methoxide effects the expected decomposition, 
trimethylpyrrolepropionic acid and tetramethylpyrrole (identified as 
picrate) being formed. 
Ethyl 3-hydroxy-5-methylpyrrole-4-carboxylate (compare Benary 
and Silbermann, A., 1913, i, 651) is destroyed by sodium methoxide, 
and on reduction with 
MeC——C Et MeC——C-[CH,],"CO,H acetic acid and hydriodic 


HO-C C—cH,—C CMe acid does not yield 2- 
a ad methylpyrrole. 
NH NH In consequenceof these 


results, the constitution 
of bilirubic acid is expressed by the annexed formula. 

When bilirubin is reduced with hydriodic acid and acetic acid, 
cryptopyrrole (identified as picrate) and isophonopyrrolecarboxylic acid 
(identified as picrate) are produced. 

Bilirubic acid behaves similarly. 

When bilirubin is treated with sodium methoxide, trimethylpyrrole- 
propionic acid is formed. When potassium methoxide is used, 
however, in addition to trimethylpyrrolepropionic acid, phyllopyrrole 
is obtained. 

The significance of these results in regard to the constitution of 
hemibilirubin and of bilirubin is discussed, and probable formule are 
given for these compounds. R. V.S. 


o-y-Bromides of Thymol and of o-isoPropylphenol and their 
Conversion into Coumaran Derivatives. II. K. Frirs, W. 
Gross-Secpeck, and O. WickE (Annalen, 1914, 402, 261—331. 
Comjare Fries, A., 1910, i, 333).—The substance previously called 
1 : 4: 6-tribromo-5-methyl-2-bromomethylcoumarone (loc. cit.) exhibits 
behaviour inharmonious with this formula. Thus it is readily 
autoxidised in boiling benzene in a current of dry air, yielding the 
bromide, C,,H,O,Br,, m. p. 137°, colourless needles, of 4 : 6-dibromo-5- 


methylcoumarone-2-carboxylic acid, O,HMeBr,< 0092") Sou, m. p. 


272° (methyl ester, m. p. 154°; ethyl ester, m. p. 123°; anilide, m. p. 
210°). Since it is known that keten-haloids frequently autoxidise in 
the sense, CH,:CBr, —> CH,Br-COBr, the substance previously 
called 1:4: 6-tribromo-5-methyl-2-bromomethylcoumarone is now re- 
garded as 4 : 6 dibromo-5-methyl-2-dibromomethylenecoumaran, 


O,HMeBr,<OCOB)Son,. 


This formula is supported by other evidence. For example, it can be 
shown that the particularly reactive bromine atom in 8: 8:3: 5-tetra- 
bromo-2-hydroxy-4-methy]l-a-bromomethylstyrene (from which the tetra- 
bromocoumaran is prepared ; Joc. cit.) is the one in the bromomethy| 
group, because when this bromine atom is replaced by a hydroxy! 
group a stable alcohol is produced (see below), from which a coumaran 
derivative cannot be prepared. 

The conversion of 4 ; 6-dibromo-5-methyl-2-dibromomethylenecou- 
maran into 1: 1:4: 6-tetrabromo-5-methyl-2-methylenecoumaran, m. p- 


/ 
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140°, can be effected, not only by hydrogen bromide (loc. cit.), but 
also by merely keeping the substance at its m. p., 179° This intra- 
molecular change is peculiar, but the constitution of the transformed 
product is established, not only by the evidence already recorded 
(loc. cit.), but also by the fact that 1 : 4 : 6-tribromo-l-acetoxy-5-methyl- 
2-methylenecoumaran, obtained from it by means of silver acetate, 
yields 4 : 6-dibromo-5-methyl-2-methylenecoumaran-l-one by hydrolysis 
and simultaneous loss of hydrogen bromide. 

The transformed product might possibly be | : 4: 6-tribromo-5- 
methyl-2-bromomethylcoumarone (the formation of the dibromomethy]- 
methylenecoumaranone fiom this is readily explicable in the light of 
Straus’s researches on the behaviour of the keto-haloids of unsaturated 
ketones [A., 1912, i, 989]), but if such were the case, certainly the 


alcohol, C, HMeBr,< CCHS OF) Scar, should be capable of existence, 


whereas actually only the conmaranone can be obtained by means 
of silver acetate and subsequent hydrolysis. Moreover, such a 
constitution of the tetrabromocoumaran leads to untevable conclusions 
in connexion with 4 : 6-dibromo-5-methyl-2-bromomethylcoumaran (see 
below). 

By heating with alcohol at 100°, 1:1:4:6-tetrabromo-5-methyl-2- 
methylenecoumaran is converted into 1 : 4 : 6-tribromo-1-ethory-5-methyl- 


2-methylenecoumaran, C,H MeBr,< CCH) cBr-0t, m. p. 115°, 


from which 4: 6-dibromo-5-methyl-2-methylenecoumaran-l-one is ob- 
tained by treatment with cold concentrated sulphuric acid. The 
lactone reacts with boiling methyl or ethyl alcohol in the presence of 
a little dilute bydrochloric acid to form 4 : 6-dibromo-1 : 1-dimethoxy-5- 
methyl-2-methylenecoumaran, C,,H,,0,Br,, m. p. 97°, colourless needles, 
or the corresponding diethoxy-compound, m. p. 66—68°. 

8B:8:3 : 5-Tetrabromo-2-hydroxy-4-methyl-a-bromomethylstyrene, 
which contains its reactive halogen atom in the bromomethyl group, 
reacts with methyl alcohol at 100° to form 8: 8:3 : 5-tetrabromo- 
2-hydroxy-4-methyl-a-ethoxymethylstyrene, m. p. 97° (acetate, m. p. 60°,, 
and with silver acetate in hot glacial acetic acid to form 8:8:3:5-tetra- 
bromo-2-hydroxy-4-methyl-a-acetoxymethylstyrene, m. p. 142°, the 
hydrolysis of which by boiling aqueous alcoholic potassium hydroxide 
yields 8: 8:3 :5-tetrabromo-2-hydroxy-4-methyl-a-hydroxymethylstyrene, 
m. p. 85—88° (diacetate, m. p. 85°). 

8: 8:3:5-Tetrabromo-2-hydroxy-4-methyl-a-bromomethylsty rene reacts 
with bromine, not at the ordinary temperature, but at 100° to form 
an unstable y-bromide from which, by loss of hydrogen bromide, is 
obtained 8:3: 5-tribromo-2-hydroxy-4-methyl-a-tribromomethylstyrene, 
OH-C,HMeBr,*C(CBr,):CHBr, m. p. 126—127°, stout prisms. The 
latter forms an acetate, w. p. 150°, and in alcoholic solution is converted 
by concentrated aqueous potassium hydroxide into a by-product, m. p. 
159°, and a main product, m, p. 184°, which is 1:1 : 4 :6-tetrabromo- 


5-methyl-2-bromomethylenecoumaran, C,HM eBr,< C-CH*)>0Br, and 


is also obtained by the bromination of 1:1: 4:6-tetrabromo-5-metbyl- 
2-methylenecoumaran or of 4; 6-dibromo-5-metly|l-2-bromomethylene- 


y 2 
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coumaran (-ee below), 1:1:4:6-Zetrabromo-5-methy!-2-dibromomethylene- 
coumaran, C,,H,OBr,, m. p. 198°, is obtained by the bromination of 
1:1: 4 : 6-tetrabromo-5-methyl-2-methylenecoumaran or the cvrre- 
sponding 2-bi1omomethylene derivative at 50—60°. 

By heating with copper powder, a: 8: 8:2 : 6-pentabromo-3-hydroxy- 
1-wethyl-a-bromometliy|-4-ethylbenzene loses two atoms of bromine and 
yields a substance which is regarded as 8 : 3 : 5-tribromo-2-hydroxy- 
4-methyl-a-bromomethylstyrene, OH*C,HMeBr,-C(CH,Br):CHBr, m. p. 
107°, since it still contains a reactive bromine atom. The substance 
forms an acetyl derivative, m. p. 105°, and in consequence of the 
presence of the reactive bromine yields 8 : 3 : 5-tribromo-2-hydroxy- 
4-methyl-a-methoxymethyl styrene, *C,,H,,O,Br,, m. p. 104°, the corre- 
sponding ethoxy-derivative, m. p. 71°, and andlino-derivative, m. p. 96° 
(diacetyl derivative, m. p. 167°), by heating with methyl alcohol, ethyl 
alcohol, and aniline respectively. By treatment with silver acetate 
avd boiling glacial acetic acid, 8 : 3 : 5-tribromo-2-hydroxy-4-methy]- 
a-bromomethylstyrene yields £8: 3 : 5-tribromo-2-hydroxy-4-methyl- 
a-acetorymethylstyrene, OH*C,H MeBr,*C(:CHBr)*CH,*OAg, m. p. 129°, 
stout prisms, from which the alcohol, C,,H,O,Br,, m. p. 125° (diacetate, 
m. p. 63°), is obtained by boiling aqueous alcoholic potassium hydroxide. 
By treatment with aqueous potassium hydroxide, the alcohol is changed 
to 4: 6-dibromo-1-hydroxy-5-methy!-2-methylenecoumaran, 

C,H MeBr,< CCC) ScH-0n, 
m. p. 151°, and @: 3:5-tribromo-2-hydroxy-4-methyl-a-bromomethy]- 
styrene to 4: 6-dibromo-5-methyl-2-bromomethylenecoumaran, m. p. 
about 140°. The last substance does not contain bromine reactive to 
silver acetate, and is identical with that obtained by the reduction of 
4 : 6-dibromo-5-methyl-2-dibromomethylenecoumaran ; like this com- 
pound, it is changed by fusion to the isomeric 1 : 4: 6-tribromo- 


5-methyl-2-methylenecoumaran, C,HMeBr,< was CR)>C1 iBr, m. p. 


157°, which contains reactive bromine. This bromine is displaced 
by heating with alcohols, aniline, and silver acetate, 4 : 6-dibromo- 
1-methoxy-5-methyl-2-methylenecoumaran, 


O,HMeBr,<C( O-CH) SCH: -OMe, 


m. p. 101°, and the corresponding > derivative, m. p. 65—66°, 
antlino-derivative, m,. p. 143°, and acetoxy-derivative, m. p. 131—132°, 
being produced. By hydrolysis, the last substance yields 4 : 6-dibromo- 
1-hy droxy-5-methy1]-2-nethylenecoumaran, m. p. 151°, which is identical 
with the compound mentioned above, and is oxidised to 4 : 6-dibromo- 
5-met hy!-2-methylenecoumaran-l-ove by chromic and acetic acids, 

Ly reduction with zinc dust and alcoholic hydrogen chloride, 1 : 4 : 6- 
t: ibromo-5-methy|-2-methylenecoumaran is converted into 4 : 6-dibromo- 
5-methyl-2-methylenecoumaran, m. p. 74°, colourless needles, and by 
bromination in cbloroform at 100° into 1: 4: 6-tribromo-5-methyl-2- 
dibromomethylenecoumaran, m. p. 177°, which contains a reactive 
bromine atom in position 1, and, therefore, yields a corresponding 
methoxy-derivative, ©,,H,O,Br,, m. p. 184°, ethoxy-derivative, m. p. 
132°, antlino-derivative, m. p. 160°, and acetocy-derivative, m. p. 161° ; 
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by hydrolysis, the last is converted into 4: 6-dibromo-1-hy?roxy-5- 
methy/-2-dibromomethylenecoumaran, m. p. 185°. 

2-Hydroxy-a-methylstyrene (Béhal and Tiffeneau, A., 1908, i, 261) 
rapidly polymerises by treatment with ethereal hydrogen chloride, and 
yields a bimolecular form, C,,H, O,, m. p. 97°, small plates, which 
is depolymerised by heating, forms an acetyl derivative, C,,H,.0,, 
m. p. 96—97°, and methyl ether, C,,H,,0., m. p. 115—117°, prisms, 
and is converted by bromination in chloroform at about 50° into a 
tetrabromo-derivative, C,,H,,O,Br,, m. p. 149°, stout prisms (acetyl 
derivative, C,,H,,0,Br,, m. p. 159—160°). 

By bromination in chloroform in a freezing mixture and finally at 
the ordinary temperature, 2-hydroxy-a-methylstyrene yields a penta- 
bromo-y-bromide, which behaves in general like the hexabromo-y- 
bromide obtained from 2-hydroxy-a:4-dimethylstyrene (loc. cit.). 
a: 8:3: 5-Tetrabromo-2 -hydroxy-a-bromomethyl-|-ethylbenzene, 

OH:C,H,Br,*CBr(CH,Br),, 
m. p. 126°, prismatic crystals, forms an acetyl derivative, m. p. 127°, 
and is converted by aqueous acetone into a red, very unstable methyl- 
enequinone, which almost immediately changes to B : 3 :5-tribromo-2- 
hydroxy-a-bromomethylstyrene, OH*C,H,Br,*C(CH,Br):CHBr, m. _p. 
111°, colourless crystals (acetyl derivative, m. p. 102°). By the substi- 
tution of the reactive halogen in the bromomethyl group, the last 
substance yields a methory-derivative, 
OH-C,H,Br,°C(:CH Br)-CH,-OMe, 

m. p. 81° (acetyl derivative, m. p. 95—96°), anilino-derivative, m. p. 
131° (diacetyl derivative, m. p. 154°), and acetoxy-derivative ; by the 
hydrolysis of the last substance is obtained £ : 3 : 5-tribromo-2-hydroay- 
a-hydroxymethylstyrene, OH-C,H,Br,*C(:;CHBr)-CH,°OH, m. p. 130°, 
which is converted into 4: 6-dibromo-1-hydroxy-2-methylenecoumaran, 
m. p. 130—132° (see below), by prolonged boiling with dilute sodium 
hydroxide. 

Alcoholic 8:3 :5-tribromo-2-hydroxy-a-bromomethylstyrene is con- 
verted by concentrated aqueous potassium hydroxide into 4 : 6-dibromo- 


2-bromomethylenecoumaran, C,H, Br, <CCCHBY) Son, m. p. 140°, 


which does not contain reactive bromine, but is changed by fusion or 
by hydrogen bromide in hot, glacial acetic acid into the isomeride, 
1:4: 6-tribromo-2-methylenecoumaran, m. p. 124°; this contains 
reactive bromine, and therefore yields a methoxy-derivative, 


C,H,Br<5 C8) >cH-oMe, 


m. p. 72°, antlino-derivative, m. p. 140—141°, and acetowy-derivative, 
m. p. 95°. By hydrolysis, the last substance yields 4 : 6-dibromo-1- 
hydroxy-2-methylenecoumaran. The reduction of ethereal 1: 4:6- 
tribromo-2-methylenecoumaran by zine dust and alcoholic hydrogen 
chloride yields 4 : 6-dibromo-2-methylenecoumaran, C,H,OBr,, m. p. 72° 
whilst the bromination of the tribromomethylenecoumaran yields 
1:4: 6-tribromo-2-dibromomethylenecoumaran, m. p. 128°, which reacts 
instantly with silver acetate. 

By bromination in chloroform at 100°, a:8:3:5-tetrabrome-2- 
hydroxy-a-bromomethyl-l-ethylbenzene yields a:8:8:3:5-penta- 
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bremo- 2-hy lroxy-a-bromomethyl-1-ethylbenzene, 
OH-C,H,Br,*CBr(CH,Br)-CHBr,, 

m, p. 113—114°, colourless plates (acety/ derivative, m. p. 138). This 
hexabromo--bromide is changed : (1) by copper powder, in the ethereal 
solution, to 8:3 : 5-tribromo-2-hydroxy-a-bromomethylstyrene, m. p. 
111°; (2) by aqueous acetone to 8: 8:3: 5-tetrabromo-2-hydrory-a- 
bromomethylstyrene, m. p. 124°, (acetyl derivative, m. p. 104°), and (3) 
by dilute aqueous alkalis to 4 : 6-dibromo-2-dibromomethylenecoumaran, 
m. p. 170°. 8:8:3:5-Tetrabromo-2-hydroxy-a-bromomethylstyrene, 
which contains a reactive halogen in the bromomethy! group, yields a 
methoxy-derivative, OH:C,H,Br,*C(:CBr,)*-CH,*OMe, m. p. 145°, and 
acetoxy-derivative, m. p. 94°, the latter forming by hydrolysis the 
corresponding alcohol, C,H,O,Br,, m. p. 154° (diacetate, m. p. 103°). 

4: 6-Dibromo-2-dibromomethylenecoumaran, which is also obtained 
by the action of aqueous alcoholic alkalis on the preceding tetra- 
bromohydroxybromometbylstyrene, does not contain reactive bromine, 
but is changed by fusion into the isomeride, 1:1 : 4: 6-tetrabromo- 
°-methylenecoumaran, m. p. 130—131°, which is reactive and is more 
conveniently obtained by the bromination of 4 : 6-dibromo-2-bromo- 
methylenecoumaran in boiling chloroform. 4 : 6-Dibromo-2-dibromo- 
methylenecoumaran is reduced to 4:6-dibromo-2-bromomethylene- 
coumaran by zinc dust and hydrogen chloride in alcoholic-ethereal 
solution, and is readily autoxidised in boiling benzene whereby 
hydrogen bromide is evolved and the bromide, 

C,HBr,<OCOB OS cH, 
m. p. 144°, of 4: 6-dibromocowmarone-2-carboxylic acid, m. p. 277°, is 
obtained. The acid forms a methyl ester, m. p. 155°, and ethyl ester, 
m. p. 106°. 

1:1: 4:6-Tetrabromo-2-methylenecoumaran forms 1 : 4: 6-tribromo- 
]-methoxy-2-methylenecoumaran, m. p. 115°, and the ethoxy-derivative, 
m. p. 140°, by treatment with methyl and ethyl alcohol respectively 
at 100°, and is converted into 4 : 6-dibromo-2-methylenecoumaran-1-one, 
m. p. 146°, faintly yellow crystals, by treatment with silver acetate 
and boiling glacial acetic acid and subsequent hydrolysis of the 
product. The lactone dissolves rapidly in warm dilute sodium 
hydroxide and is recovered by acidification; unlike 4 :6-dibromo- 
5-methyl-2-methylenecoumaran-l-one, it does not form ortho-esters 
with alcohols. 

It is noteworthy that all the preceding derivatives of styrene and 
coumaran which contain reactive bromine do not develop a coloration 
with concentrated sulphuric acid, whilst the oxygenated derivatives, 
obtained therefrom by replacing the reactive bromine by the 
methoxy-, ethoxy-, or acetoxy-group, produce deep blue or bluish- 
violet colorations with this reagent. C. 8. 


Crystalline Oxonium Carbonates. (Preliminary Communi- 
cation.) F, Krnrmann and Apotr Boun (Ber., 1914, 47, 82—84).— 
If at the ordinary temperature a saturated aqueous solution is prepared 
of the chloride of the trimethyl ether ester of the fluorescein com- 
pound obtainable from cresorcinol and phthalic anhydride, namely, 
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CO,Me:C,H, CK a *Me(OMe) > OCh then treatment at O° with 


carbon dioxide for ten minutes, followed by the addition of an equal 
bulk of saturated potassium hydrogen carbonate solution, causes the 
separation of golden-yellow crystals. The new substance gives a 
yellow aqueous solution with a bitter taste, similar to that of the 
chloride ; the solution is alkaline to litmus, and, although fairly stable 
at 0°, decomposes rapidly on warming. Even in the dry condition the 
substance undergoes decomposition in the course of twenty-four hours, 
water of crystallisation which is probably present producing apparently 
a similar hydrolysis to that which occurs in solution. From its analysis 
the salt appears to be a hydrogen carbonate, 
70, H,Me(OMe) 
CO, MeOH CKO *MecOMey> CO,H ; 

the existence of the corresponding normal carbonate is possible, for on 
boiling the solution a portion of the carbon dioxide is retained more 
tenaciously than the rest, and the solution becomes more strongly 
alkaline. 

In an analogous manner, but by salting out with solid potassium 
hydrogen carbonate, yellow leaflets of a carbonate can be obtained 
from the chloride of the methyl ester of fluorescein dimethyl ether, 
CO,Me-C,H, o<o He (OMe) DOL: This carbonate which dissolves in 


mineral acids with ‘effervescence is less stable than the preceding one. 
Dz F. T. 


Naphthaflavones and Naphthathioflavones. STEGFRIED 
Runemann (Ber., 1914, 47, 119—125).—Tbe preparation of £B- 
substituted cinnamic esters by the condensation of the naphthols or 
naphthyl mercaptans with ethyl phenylpropiolate is not so simple as in 
the case of phenol and phenylmercaptan (A., 1913, i, 891, 1374), partly 
owing to the difficulty of preparing the pure sodium compounds and 
partly owing to the poor yields. The condensation to flavones is 
easily effected. 

Ba-Naphthoxycinnamic acid (T., 1900, 77. 989) was treated in 
benzene with phosphorus pentachloride followed by aluminium chloride, 
and converted into a-naphthaflavone (Kostanecki, A., 1898, i, 373). 
In the same way (oc. cit.), B-naphthol was transformed into ethyl 
BB-naphthoxycinnamate, C,)H,*O-CPh:CH-CO,Et, which forms colour- 
less, shining leaflets, m. p. 161—162°, b. p, 285—290°/23 mm. 
BB-Naphthoxycinnamic acid forms colourless needles, decomp. 161°, 
VP. and furnishes an almost quantitative yield of 

: B-naphthaflavone (annexed formula), which crys- 

‘ tallises in colourless needles, m. p. 164—165°, and 

N74 No gives a colourless solution with intense blue 
on gern fluorescence in concentrated sulphuric acid. 

ne Similarly, ethyl B-a-naphthylthiolcinnamate, b. p. 

278—280°/12 mm , was hydrolysed to B-a-naphthyt- 

thioleinnamic acid, which was obtained in colourless needles, m. p. 
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~~ 183—184°, and condensed to a-naphthathioflavone 
¢ (annexed formula). The latter forms almost 
colourless leaflets, m. p. 182°, and in contrast to 
YY Nco the benzothioflavones, it exhibits a faint green 
aX pou fluorescence in sulphuric acid. thyl BB-naphthyl- 
fon, thiolcinnamate was also obtained in colourless 
needles, m. p. 102—103°. B8-Naphthylthiolcinnamic 
acid forms yellow prisms, m, p. 165—166°, and is converted into 
B-naphthylthiolstyrene, C,,H,"S*CPh:CH,, yellow needles, m. p. 84—85°, 
b. p. 238—239°/12 mm., on distillation in vacuum, and _ into 
B-naphthathioflavone, colourless needles, m. p. 155°, by the above 
method. J.C. W. 


3 -Aceto-2:5-thioxen [3 -Acetyl - 2:5 -dimethylthiophen]. 
(Mile.) F. ZrrperrarBp (J. fuss. Phys. Chem. Soc., 1913, 45, 
1936—1940).—Two acetylthioxens are already known : that obtained 
from coal-tir thioxen, b. p. 223—224°, D” 1-091, giving an oxime, 
m. p. 65°, and 2-acetyl-3:5-dimethylthiophen, b. p. 226—228°, the 
oxime of which has m. p. 70°. 

CMe-CAc 


3-Acetyl-2 : 5-dimethylthiophen, S< OMe:CH? 


the 2:5-dimethylthiophen prepared by the action of phosphorus 
trisulphide on acetonylacetone, is a colourless liquid, b. p. 223—224-5°, 
DP? 10979, Dy 1:0973, np° 15441. Its semicarbazone, C,H,,ON,S, 
m. p. 197°, and its oxime, C,H,,ONS, m. p. 83°, were prepared. 

Hence the thioxen from coal-tar cannot be either 2:5- or 3:5- 
dimethy|thiophen. 7. EF. 


obtained by acetylating 


Harmineand Harmaline. O. Fiscner[with(Frl.) L. AnezerMANNand 
E. Drepotper] (Ber., 1914, 47, 99—107).—Hitherto, no direct evidence 
of the existence of a pyridine and a pyrrole nucleus in the molecule of 
harmine has been obtained, although the various formule advanced by 
O. Fischer, and by Perkin and Robinson (T., 1912, 101, 1775) and 
Hasenfratz (A., 1912, i, 383, 797) incorporate those systems. By heating 
harminic acid, or what amounts to the same, apoharminecarboxylic 
acid, with dilute nitric acid in a sealed tube at 180—200°, oxidation to 
isonicotinic acid (4-pyridinecarboxylic acid) has been effected. The 
product was isolated by decomposition of the copper salt, and completely 
identified with material prepared by Weidel’s method (m. p., platini- 
and auri-chlorides). The nitrogen of the pyrrole nucleus cannot there- 
fore be ortho to the pyridine ring, as a nitropyridinecarboxylic acid 
might have been expected in that case. Attempts have also been 
made to prove the presence of the pyrrole nucleus by conversion into a 
dioxime according to Ciamician and Zanetti, but without success. 
Harmine does not react with hydroxylamine, and harmaline only forms 
an additive compound. Furthermore, the formation of a bisazo-derivative 
of harmaline (A., 1912, i, 645) would suggest that the methyl group is 
attached to the pyridine rather than to the pyrrole nucleus. The 
formula for harmine which agrees most nearly with the accumulated 
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ra’ evidence, including the fact that it gives the 
OMe; quinophthalone reaction is the one annexed. 


ON When harmaline is heated with methyl 
:CH SNH iodide and methyl alcohol, methylharmaline 
Me. /):CH hydriodide separates, but the highly con- 
SY centrated mother liquor deposits dimethyl- 
harmaline iodide, C,,H,,ON,I,4H,0, in stout, 
yellow crystals, m. p. about 220°. The primary iodide was converted 
into methylharmaline hydrochloride, C,,H,,ON,Cl,4H,O, which formed 
twinned crystals with pearly lustre, decomp. 265°. From this, the 
picrate, slender, yellow needles, m. p. 216°, the nitrate, stout, yellow, 
shimmering prisms or tablets, decomp. over 230°, the aurichloride, 
reddish-violet needles, decomp. 153°, and the platinichloride, orange 
leaflets, decomp. 220°, were prepared. The hydrochloride was also 
reduced by means of sodium in amy] alcohol to methyldthydroharmaline, 
C,,H,,ON,, which was obtained in almost colourless leaflets, m. p. 
173—174°. The hydrochloride forms slender, white scales, decomp. 
142—146°. With methyl iodide, it yields dimethyldihydroharmaline 
iodide, C,,H,,ON,I, in colourless crystals, m. p. 203°. Unlike the 
above dimethylharmaline iodide, it does not produce trimethylamine 
when heated with sodium hydroxide, but yields a substance of the 
composition of dimethylharmaline ammonium hydroxide, C,,H,,0.N,, 
which forms colourless needles, m. p. 129°, from light petroleum. 
When treated with hydroxylamine, harmaline yields a compound, 
C,,H,,O,N,. which is insoluble in alkalis, but soluble in mineral acids, 
and forms colourless needles, m. p. 180°. Benzylideneharmine and 
benzylidenediharmaline (Perkin and Robinson) were also prepared. 
Dihydroharmaline also condeuses with benzaldehyde, giving benzylidene- 
bisdthydroharmaline, C,,H,,0,N,, in colourless flakes, the hydrochloride 
forming very slender needles. J.C. W. 


Strychnos Alkaloids. XX. Oxidation of Acetyl- 
brucinolone. Hermann Leucus and Husert Baucn (Ber, 1914, 
47, 370—380).—Two acids, acetylbrucinolic acid and a dibasic acid, 
C.,H,,0,,N., were obtained by the oxidation of acetylbrucinolone 
(A., 1912, i, 210, 898). The latter has now been hydrolysed and, 
besides acetic acid, oxalic acid and an amino-acid, C,,H,,0,N,, have 
been isolated from the products. This similar behaviour of the two 
acids points to the conclusion that the addition of oxygen to acetyl- 
brucinolone has taken place at the same part of the molecule. The 
formation of two acids presupposes that the ethylene linking which 
is attacked must be in two different positions. Thus, the grouping 
(I) leads to acetylbrucinolic acid and (II.) to the dibasic acid. 


(I) :N-CO-CH,-CH:0<C; (IL) :N-CO-CH:CH-CH<C:. 


This difference is not due to displacement of the ethylenic linking 
during oxidation, but to the presence of an isomeride, for pure 
acetylbrucinolone, prepared from brucinoline hydrate I., only yields 
acetylbrucinolic acid. Attempts were therefore made to purify 
acetylbrucinolone, either by destroying one isomeride or by causing a 
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displacement of the double linking into a common position. Success 
was attained by heating the crude product with alcoholic ammonia. 
Pure brucinolove was thus obtained, and the results indicated that in 
all probability the process was mainly that of the displacement of the 
bond in the isomeride. 

The barium salt of the acid, C,,H,,0,,N, (loc. cit.), was heated with 
hydrochloric acid, when the barium chloride which crystallised was 
converted into the sulphate and filtered. The filtrate deposited the 
hydrochloride of an amino-acid, C,,H,,O,N,,2HCI, on freezing, and 
also contained oxalic, but no malonic acid. A by-product was also 
obtained from the last mother liquors in shining, broad needles, 
decomp. about 272°, when the whole filtrate was evaporated and the 
oxalic acid extracted with ether. The above hydrochloride forms 
hexagonal prisms, m. p. 235—236° with gas evolution, and does not 
give the brucine reaction or precipitates with ferric, mercuric or 
platinic chlorides. The free base could not be isolated, but a compound, 
C,,H,,0,N,, with phenylearbimide was obtained, in small, colourless 
prisms, decomp. towards 210°, which give the brucine reaction and 
dissolve in alkalis. 

Crude brucinolone is yellow, but the pure substance, prepuedl by 
adding the requi-ite amount of sodium hydroxide to brucinoline 
hydrate I. and dehydrating the amino-acid so obtained at 135° in 
vacuum over phosphoric oxide, is colourless and has [a]?) — 37°. Pure 
brucinolone was acetylated and then oxidised by permanganate in 
acetone as in A., 1912, i, 211. The extraction of the products was 
carried out in a modified way when a small amount of a neutral 
oxidation product II., C,,H,,O,N,,4H,O, of acetylbrucinolone was 
isolated. It lost 4H,O at 10° in. vacuum over sulphuric acid and 
then had m. p. 175—180°, but reabsorbed 1H,O in the air. It gives 
the brucine reaction. 

Crude acetylbrucinolone was heated with methyl-alcoholic ammonia 
at 95° when the tube soon became full of colourless cryst:ls of pure 
brucinolone. The mother liquor contained a base which was isolated 
as the hydrochloride, C,,H.,0,N,,HCl, in the form of rectangular 
prisms, m. p. 320° (decomp.). The free dase crystallises in four-sided 
tablets from ethyl acetate, m. p. 220° (decomp.), and is alkaline to 
litmus and turmeric. J.C. W. 


Pyrrole. Hans Fiscuer and W. Zimmermann (Zeitsch. physio’. 
Chem., 1914, 89, 163—169).—Tetramethyl pyrrole reacts with hydroxy|- 


Me:CMe 
¢ >NH + 2NH,-OH= 


: di to th i 
amine according to @ equation CMe:CMe 


CHMe:CMe:NOH 


CHMe-CMe:NOH 
264, 1155; 1891, 1502),"the dioxime obtained boing identical with that 
of Ciamician and Silber (A., 1912, i, 174, 538). 

Hydroxylamine acts on porphyrinogen as an oxidising agent, meso- 
porphyrin and ammonia being formed. 

When ethyl 2-methylpyrrole-3-carboxylate and acetone are heated 


+ NH, (compare Ciamician and Zanetti, A., 1890, 
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together in presence of a little 

CO, Et C—-CH HC—-C:CO,Et hydrochloric acid, a condensa- 

Met! C C Use. tion product of the annexed 

al formula is formed. The sub- 

van ‘CMe, NH stance has the composition and 

molecular weight required by this 

formula, and gives the Ehrlich aldehyde reaction in the warm (but not 
in the cold). 

When 5-acetyl-2 : 4-dimethylpyrrole and formaldehyde are heated at 
130° for five hours, a substance, C,,H,,0,N, is obtained ; it crystallises 
in compact prisms, m. p. 136—138°. On heating with sulphuric acid 
and water on the water-bath for two hours, it yields 2 : 4-dimethyl- 

rrole. 

yon reacts in the same circumstances as formaldehyde, 
yielding a substance, C,H,,0N,2MeCHO, m. p. 142°. 

When 3-acetyl-2 :4-dimethylpyrrole is treated with pyridine and 
cyanogen bromide, two substances are formed, of which the chief 
product has the formula C,,H,,ON,. It crystallises in compact prisms, 
m. p. 208°, and is probably a cyanamide derivative. R. V. S. 


Bases Formed by the Alkylation of Pyrroles. I. G. PLANcHER 
and C. Ravenna (Atti R. Accad. Lincei, 1913, [v], 22, ii, 703—707).— 
It has been shown by Plancher and his pupils (1897—1908) that the 
action of methyl iodide on sodium _ pyrrolecarboxylate yields a 
pentamethylpyrrolidine, and from this or from 1-methylpyrrole, by 
methylation, pentamethylmethylenepyrroline is obtained. Further 
methylation then gives pentamethylsopropylidenepyrroline, and if, as 
has been supposed, the constitution of this compound is represented by 


C(: CMe,)*CMe, CMe,—— CMe ; 
the formula NMe “ome —-tue * NMe<ov:cMe a) Gme it 


should be obtainable from either 2:5-dimethylpyrrole, or 2:4:5- 
trimethylpyrrole, or 2-methyl-5-isopropylpyrrole. 

In the present paper the action of methyl iodide on 2-methyl-5-tso- 
propylpyrrole is considered. With excess of methyl iodide, a base, 
C,,H,,N, is formed, giving an aurichloride, C,,H,,N,HAuCl,, m. p. 
86—87°, which is not identical with the aurichloride, m. p. 99°5—100°5°, 
prepared by Anderlini (A., 1890, 1431), whose results were confirmed 
by the authors. With deficit of methyl iodide, a mixture is obtained 
giving, on purification, a base, C,,.H,,N, the aurichloride of which has 
m, p. 95°. 

It seems probable that Anderlini’s product is not quite pure, and 
that the purest product is that obtained from 2-methyl-5-isopropyl- 
pyrrole. Preparation of pentamethylisopropylidenepyrroline in some 
other way is hence desirable. 

If the bases obtained by the above two methods prove to be 
identical, the constitution would be demonstrated, since the prepara- 
tion from 2-methyl-5-isopropylpyrrole would fix the positions of one 
methyl and of theisopropyl group. In order to determine the positions 
of the other methyls, attempts have been made to prepare more highly 
methylated bases from Korschun’s 2: 3 :5-trimethylpyrrole (A., 1905, 
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i, 373) and from 2:5-dimethylpyrrole. The first of these, when 
heated with methyl iodide, methy] alcohol and potassium carbonate in 
a sealed tube for ten hours at 140° gives a base, C,,H,,N, correspond- 
ing in composition with Ciamician and Anderlini’s 1-methyltetramethyl- 
enepyrroline (A., 1889, 58), and forming an aurichloride, m. p. 100°. 
Similar treatment of 2:5-dimethylpyrrole yields a semi-solid hydro- 
chloride, which gives indications of the presence of a base, C,H,,N,a 
small proportion of a picrate, m. p. 168°, being obtained. This 
experiment is being repeated. z. BP. 


Bases Formed by the Alkylation of Pyrroles. II. G. 
Puancuer and T. Zamponini (Atti R. Accad. Lincei, 1913, [v], 22, 
ii, 708—712. Compare preceding abstract).—The interaction of 
2:3:4:5-tetramethylpyrrole and methyl iodide in presence of 
potassium carbonate and methyl alcohol in a sealed tube at 110° 
yields: (1) pentamethylmethylenepy:roline, 

CMe——CMe C(:CH,): CMe 
NMe<cv:cH,)-CMe, net —OMe’ 
which has a sweetish, faintly geranic odour mailing that of the 
analogous indole derivative obtained by Fischer ; its deliquescent 
hydrochloride, m. p. 125°, its orange-yellow picrate, 
C,)H,;N,C,H,0,N,, 
m. p. 148°, and its aurichloride, C,,H,,N,HAuCl,, m. p. 101—102°, 
decomposing at 220°, were prepared. (2) Pentamethylpyrrolenine, 
CMe: CMe _2oMe—CMe 
N<ome-tme,  “<cme,-Cme’ 
b. p. 70—90°/26 mm., which has an odour intermediate to those of 
camphor and menthol and gives a pale yellow picrate, 
C,H,,,.N,C,H,0-N,, 
m. p. 168—169°. The colours of these two picrates are precisely 
similar to those of the corresponding indole derivatives, trimethy!- 
indolenine and trimethy]methyleneindoline. 

The action of magnesium methyl iodide on 2:3: 4:5-tetramethyl- 
pyrrole yields only pentamethylpyrrolenine, which is the first of 
these bases to be obtained pure. 

The esters of pyrrolecarboxylic acids with a methyl group in the 
1-position do not undergo complete methylation even under prolonged 
treatment with methyl iodide at a high temperature. Thus, ethyl 
2 :5-dimethyl-1-ethylpyrrole-3 : 4-dicarboxylate and ethyl 1:2 :5-tri- 
methyl-3 : 4-dicarboxylate do not lose their carbethoxyl groups, but 
are simply hydrolysed, whereas Korschun’s ethyl 2:3: 5-trimethy]- 
pyrrole-4-carboxylate (A., 1905, i, 373) and esters of other secondary 
pyrrole derivatives yield secondary tetramethy]pyrrole. Further, 
1: 2:5-trimethylpyrrole remains unaltered even when heated for 
fifteen hours at 260° with sodium methoxide. It seems certain, then, 
that pyrrole derivatives are acted on by sodium ethoxide only when 
the imimic hydrogen is not substituted. Again, organo-magnesium 
compounds are without actiou on 3 : 5-dimethyl-l-ethyl pyrrole. 

T. H.P 
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Action of Chloroform on Tetramethylpyrrole. III. G 
Piancuer and T. Zamponini (Atti R. Accad. Lincei, 1913, [v], 22, ii, 
712—716. Compare preceding abstracts).—The results obtained by 
Plancher and Ponti in their study of the action of chloroform on 
2: 5-dimethylpyrrole (A., 1910, i, 132) indicate that with the pyrroles, 
just as with the indoles, the initial action of chloroform is perfectly 
analogous to that of the alkyl iodides, a dichloromethylpyrrolenine 
being formed ; this compound subsequently loses a molecule of water, 
yielding a chloropyridine derivative. It is now found that a similar 
reaction occurs with 2:3:4:5-tetrachloropyrrole and chloroform. 

3-Dichloromethyl-2 : 3 : 4 : 5-tetramethylpyrrolenine, 

CMe:CMe 
<oMe-CMe-CHCl, 
obtained by the action of chloroform on 2:3: 4:5-tetrachloropyrrole 
in presence of alcohol and aqueous alcoholic potassium hydroxide, forms 
hard, colourless crystals, m. p. 86—87°, which tend to turn red and 
lose hydrogen chloride in the air ; it forms an orange-red picrate, m. p. 
about 189°, and with nitrous acid gives pale yellow scales, m p. 155°. 
The mother liquors contain other bases to be examined later. 

When treated with sodium ethoxide, 3-dichloromethyl-2:3: 4 :5-tetra- 
methylpyrrolenine gives 3-ethoay-2 : 4:5 : 6-tetramethylpyridine, 

> ZCMe'C(OEt)x 
N<oMe==CMe™ OM® 
as an oily liquid, forming a picrate, m. p. 124°. 


3-Chloro-2 : 4: 5 : 6-tetramethylpyridine, N<pMe-CMe>0Me, 


obtained by the action of aqueous alcohol on the dichloromethyltetra- 
methylpyrrolenine, has an odour resembling that of quinoline and gives 
a picrate, C,H,,.NCI,C,H,O,N,, in dark yellow scales, m. p. 152°. 

T. H. P. 


Complex Compounds of Organic Salts with Some Organic 
Bases. G. Rossi (Gazzetta, 1913, 43, ii, 654—665).—This paper 
describes the results of measurements of the electrical conductivity of 
solutions containing water, pyridine, and the following salts (taken one 
at a time): nickelous nitrate, cobaltous nitrate, sodium bromide, 
copper acetate, and also of solutions containing water, hexamethyl- 
enetetramine, and each of the following salts: cobaltous nitrate, 
nickelous nitrate, copper acetate. From the experiments it appears 
that pyridine can unite with certain cations giving complex cations 
which are stable below 40°. With water, these complex cations behave 
like simple cations, giving unstable hydrates of the type nPy-R,n'H,0, 
which are resolved into water and complex cations nPy-R at a 
temperature below 40°. Hexamethylenetetramine does not form 
complex ions, but when it combines with salts it behaves like water 
of crystallisation. R. V. 58. 


Two Compounds of Zirconium Chloride with Pyridine. 
Ep. Cuauvenet (Compt. rend., 1914, 158, 128—130)—lIn addition to 
the compound Z:Ci,,2C,H;N, prepared by Matthews (compare A., 1899, 
ul, 295), the author has obtained a compound, Z:Cl,,4C,H,N, by 
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saturating pyridine with zirconium chloride, and allowing the solution 
to evaporate in a dry atmosphere. The crystals are freed from excess 
of pyridine by washing with light petroleum, which, however, tends to 
remove small quantities of the combined pyridine. The crystals are 
prismatic, and act energetically on polarised light. They possess a 
high dissociation pressure at the ordinary temperature. From a study 
of the heat of fixation of the pyridine molecules, the author shows that 
a third compound cannot exist between the two described. The com- 
pound ZrCl,,4C,H,N decomposes slowly at the ordinary temperature, 
and rapidly at 50° to give ZrCl,,2C;H;N. The heats of fixation of 
the two and four molecules of pyridine are respectively 54 Cal. and 
70 Cal., or for one molecule 27 Cal. in the one case, and 17°5 Cal. in 


the other. W. G. 


2-Acetyl-l-methylindole. Orro Diets and Watruer Durst (Ber., 
1914, 47, 284—2y0).—2-Acetyl-l-methylindole has a physiological 
effect resembling that of morphine, but is only sparingly soluble, so that 
the authors have now introduced an amino-group into the molecule 
with the object of obtaining a compound giving more soluble salts. 
The new compound has, however, no physiological action. 

Diacetyl-p-nitrophenylmethylhydrazone, 

COMe-CMe:N:N Me’C,H,NO,, 

obtained by nitrating diacetylphenylmetbylhydrazone (see Diels and 
Kolliseh, A., 1911, i, 230), forms brownish-yellow needles, exhibiting 
orange-blue dichroism, m. p. 157—158°. On reduction it undergoes 
decomposition, yielding p-phenylenemethyldiamine. 

5-Nitro-2-acetyl-1-methylindole, NO,*CH;<x91,>CAe, obtained by 
nitiating 2-acetyl-l-methylindole or, better, by the indole-transforma- 
tion of diacetyl-p-nitrophenylmethylbydrazone, forms dark brown 
needles, m. p. 199°. 

Reduction of this nitro-derivative by means of stannous chloride 
and hydrochloric acid yields the chloroindoline base, 

JHCIA, 
NH,-C,Hy<yy > CHAe (2), 

in the form of olive-brown needles with a marked bluish reflection. 
5-Amino-2-acetyl-1-methylindole, NH,-0,H, <a> Cac, prepared 


by reducing the corresponding nitro-compound in moist ethereal 
solution by means of zinc dust, forms olive-green leaflets, m. p. 173°. 
The hydrochloride gives an intense blue coloration with ferric chloride 
in aqueous solution, and with nitrous acid forms a diazonium salt, 
which with R-salt yields a fine red azo-colouring matter. TT. H. P. 


Isatin and Allied Compounds. I. W. Borscue and W. 
Jacoss (Ber., 1914, 47, 354—363).—The properties assigned by 
Gysae to “isaphenic acid,” the condensation product of isatin and 
phenylacetic acid, are not in agreement with the proposed constitution 
(A., 1894, i, 29). The substance is now identified with 2-hydroxy- 
3-phenylquinoline-4-carboxylic acid (Hiibner, A., 1908, i, 288). This 
reaction of isutin has been extended to other acids with an active 
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methylene group, particularly malonic acid. A similar condensation 
takes place, but the carboxyl group which should be in position 3 is 
at the same time destroyed. Thus, isatin and malonic acid yielded 
2-hydroxyquinoline-4-carboxylic acid. This was identified with the 
product obtained by Camps’ method (A, 1900, i, 310) from NV-acetyl- 
isatin. The attachment of malonic acid to isatin does not take place 
at the nitrogen atom, since V-methylisatin also reacts. 

The ease with which the pyrrole ring passes into another cyclic 
system led the authors to attempt the rearrangement of isatoxime. 
Neither by means of dilute mineral acids, alkalis, nor by acetic anhydride 
could any change be effected, and the expectation that a quinoxaline 
or quinazoline would result by the Beckmann transformation was also 
unfulfilled, the product being o-cyanophenylcarbimide, or o : o’-dicyano- 
carbanilide. 

The identity of “ isaphenic acid”’ was established by converting the 
substance into 2-chloro-3-phenylquinoline-4-carboxylic acid, and the 
2-hydroxyquinoline-4-carboxylic acid obtained by heating isitin with 
malonic acid and glacial acetic acid, first at 100°, then at 120°, was 
identified by conversion into the chloro-acid and the esters, the latter 
by direct means, using sulphuric acid. 5-Bromoisatin, prepared by 
adding bromine in glacial acetic acid toa boiling solution of isatin 
in the same solvent, yielded with malonic acid grey, insoluble, 
high melting 6-br0mo-2-hydroryquinoline-4-carboxylic acid, which was 
analysed ‘as the ethyl ester, C,.H,,O,NBr, colourless needles, 
decomp. about 220°. Similarly, 5 : 7-dibromoisatin formed 6 : 8-dibromo- 
2-hydroxyquinoline-4-carboxylic acid as a yellowish-white powder 
which did not melr. 

N-Methylisatin was also condensed with malonic acid in glacial 
acetic acid, and the solution obtained was diluted and allowed to 
evaporate. ‘he product, which was probably o-methylaminophenyl- 
fumarie acid, C,,H,,0,N, formed colourless crystals, m. p. 163-——164°, 
and the monomethy/ ester crystallised from ether in colourless prisms, 
w, p. 131—132°. 

Experiments have already been commenced with the aim of con- 
densing N-methylisatins with acetophenone to 2-phenylcinchonic acid 
alkyl haloids, but the only products which have been isolated as yet 
are apparently compounds with two molecules of the ketone through 
the loss of two molecules of water. Thus V-methylisatin was dissolved 
in 33% potassium hydroxide and heated with alcoholic acetophenone 
for two days, when the solution was diluted and the concentrated 
filtrate from neutral substances was acidified. A small amount of an 
acid, C,,.H,,O,N, was obtained as a blood-red, crystalline powder, m. p. 
240—242° (decomp.). Similarly, 5-bromo-N-methylisatin, C,H,O,N Br, 
slender, red needles, m. p. 172—173°, obtained by direct bromination 
or methylation with methyl! sulphate, formed a red acid, Cy5H 90s NBr, 
m, p. 253—254°. J.C. W. 


Preparation by Catalysis of Decahydroquinoline and 
2-Methyldecabydroquinoline. Paut Saparrer and M. Murat 
(Compt. rend., 1914, 158, 309—311. Compare Ipatiev, A., 1908, i, 
332).—By bubbling hydrogen through quinoline at 100° and passing 
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the issuing gas on to very active nickel at 130—140° a good yield of 
decahydroquinoline, b. p. 204—207°, is obtained. 2-Methylquinoline 
can be similarly hydrogenated using active nickel at 180°, and gives 
2-methyldecahydroquinoline, C,,H,gN, a colourless liquid, b. p. 216°/ 
752 mm., D§ 0°9489, D% 0°9308, nm, 1°497. It is soluble in water, 
alcohol and ether, and like decahydroquinoline it turns litmus blue, 
fumes in air, and fixes carbon dioxide, giving a solid carbonate. The 
following derivatives have been prepared: hydrochloride, a very 
deliquescent, crystalline powder, m. p. 284°; platinichloride, de- 
liquescent, brown crystals ; acid oxalate, colourless, deliquescent needles ; 
dichromate, greenish-yellow; picrate, yellow plate:, m. p. 134°; 
methiodide, m. p. 230°; phenylurethane, a white, crystalline powder, 
m. p. 148°. W. G. 


Preparation of Hydroxyanthrapyridones. FARBENFABRIKEN 
vorm. Friepr. Bayer & Co. (D.R.-P. 268793).— Chloroanthra- 
pyridones, in which the chlorine is contained in the pyridone ring, 
when treated with alkali bydroxides yield hydroxyanthrapyridones. 
Hydroxy N-methylanthrapyridone, yellow needles, m. p. 280°, is 
obtained by boiling an alcoholic solution of chloro-V-methylanthra- 
pyridone with alcoholic potassium hydroxide or by heating the chloro- 
derivative with aqueous potassium hydroxide in an autoclave. 
Similarly, 4-bromohydroxy-1-N-methylanthrapyridone, hydroxy-1-N-p- 
tolylanthrapyridone, and hydroxyanthrapyridone are cbtained from the 
correspouding chloro-derivatives. Dichlorodi-V-methylanthradipyridone 
also yields the corresponding hydroxypyridone derivative. J.C. C. 


Propiorhodanines. Bror Hoimpere (Zer., 1914, 47, 159—165). 
—Some condensations of B-iodopropionic acid with dithiocarbamates, 
ammonium thiocarbamate, and potassium trithiocarbonate are 
described. 

A solution of sodium f-iodopropionate was left with ammonium 
dithiocarbamate for twelve hours, then acidified with hydrochloric 
acid, when f-thiocarbamylthiolpropionic acid, 

NH,°CS-S:CH,°CH,°CO,H, 
was precipitated. It crystallised in very pale yellow tablets, m. p. 
about 125°, but was not purified. A different product was obtaiuved 
by leaving the mixture for two days, namely, thiocarbonylbis- 
B-thiolpropionic acid (see below). Unlike thiocarbamylthiolacetic 
nid (A., 1909, i, 286), the above lactic acid was not dehydrated by 
boiling in aqueous solution, but required acetic anhydride. The 
CS———NH 
CH,°CH,*CO’ 
yellow prisms, m. p. 120—121°. Aniline, carbon disulphide, and 
aqueous potassium hydroxide were stirred together, and the filtrate 
from diphenylthiocarbamide was left with sodium f-iodopropionate for 
two days. Acetic acid precipitated B-thiocarbanilidopropionic acid, 
C,,H,,0,NS,, which crystallised from alcohol in small, colourless 
prisms, m. p. 153—154°. Acetic anhydride dehydrated it to 
N-phenylpropiorhodanine, C,)H,ONS,, which formed yellow, prismatic 


product, propiorhodanine, S< crystallised in long, 
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needies, m. p. 173—173°5°. It did not react with beuzaldehyde, but 
it combined with alcohol, forming 2-thiol-2-ethoxy-5-phenylpenthiazolid- 


4-one, on CH," , eee in shining, colourless, short prisms, 


m. p. 85—85: 5°. 

‘Ammonium thiocarbamate and sodium f-iodopropionate were left 
for a day and then acidified, when Langlet’s carbamyl-8-thiolpropionic 
acid (A., 1892, i, 440) was gradually deposited. A solution of 
potassium trithiocarbonate, obtained by shaking potassium sulphide 
with carbon disulphide, was also left with sodium -iodopropionate 
and converted into thiocarbonylbis-B-thiolpropionic acid, 

OS(S:CH,°CH,°CO,H).,. 
This forms thin, golden-yellow leaflets, m. p. 109°5—110°, and behaves 
like the corresponding trithiocarbodiglycollic acid (A., 1905, i, 323) on 
heating in neutral, alkaline or ammoniacal solution, but it is decom- 
posed by aniline into 8-thiolpropionic acid and diphenylthiocarbamide 
and not into phenylpropiorhodanine. The barium salt forms yellow, 
prismatic needles, with 4H,O. J.C. W, 


[Preparation of Derivatives of p-Phenylenediaminesul- 
phonic Acid.] Farswerxke vorm. Meister, Lucius & Brinine 
(D.R.-P. 268794. Compare this vol., i, 88).—Instead of condensing 
p-aminodiphenylaminesulphonic acids with 4-chloro-1 ; 3-dinitrobenzene, 
aminophenylnaphthylaminesulphonic acids or their derivatives may be 
condensed to give similar products. 5-op-Dinitroandino-2-B-naphthyl- 
aminobenzenesulphonic acid, C,H,(NO,).*NH°C,H,(SO,H)-NH°C,,H,, 
is prepared in this way from sodium p-aminophenylnaphthylamine o- 
sulphonate. J.C. C. 


Action of Sodium Peroxide on Benzidine in the Presence of 
Ethyl Alcohol. G. Rossi (Gazzetta, 1913, 43, ii, 671—673).—Whea 
a boiling alcoholic solution of benzidine is cautiously treated 
(explosions may — with sodium peroxide, glyoxime V-pheuay] ether, 


N 
}. > CH: CH , is produced ; the substance has already been 
Aaeada in various other ways. R. V. 8. 


Phototropy of Hydrazones. F. Bovini (Atti R. Accad. Lincet, 
1913, [v], 22, ii, 460—465).—In this paper a number of hydrazones 
derived from acetophenone and benzophenone are described. Some 
of them are already known ; none is phototropic. 

Acetophenone-p-tolylhydrazone, CMePh:N-NH-C,H,Me, forms colour- 
less needles, m. p. 122°. 

Benzophenone-p-tolylhydrazone, CPh,:N-NH°C,H,Me, crystallises in 
pale yellow prisms, m. p. 90°. 

Benzophenone-B-naphthylhydrazone, CPh,:N*-NH°C,,H,, forms colour- 
less crystals, m. p. 159°9—160°5°. 

Benzophenonepheny!methylhydrazone, CPh,:N-NMePh, forms yellow 
crystals, m. p. 81—82°. 

Benzophenonephernylbenzylhydrazone, CPh,:N-NPh*CH,Ph, erystal- 
lises in3pale yellow scales, m. p. 105—106°. R. V.S. 


VOL. CVL. i, & 


i, 826 ABSTRACTS OF CHEMICAL PAPERS. 


Phototropy. F. Bovini and F. Graziani (Gazzetta, 1913, 43, ii, 
674—692).—-In this paper are described a large number of hydrazones 
derived from diphenyl-, ditolyl-, phenylmethyl-, phenylbenzyl-, and 
phenyl-8-naphthyl-hydrazives; none of them is phototropic. Of 
them, the following have not been prepared previously. 

Anisaldehydediphenylhydrazone, OMe*C,H,*-CH:N-NPh,, has m. p. 
76°. 

Benzaldehyde-p-ditolylhydrazone, CH Ph:N-N(C,H,Me),, forms small, 
yellow prisms, m. p. 99°. 

Anisaldehyde - p - ditolylhydrazone, ore ey -N-N(C,H,Me),, 
forms slightly yellow, flattened needles, m. p. 128°. 

Cuminaldehyde-p-ditolylhydrazone, C,H Py *CH:N:N(C,H,Me),, ery- 
stallises in long, silky needles, m. p. 104°. 

Cinnamaldehyde-p- ditolylhydr azone, CHPh:CH-CH:N-N(C,H,Me),, 
forms deep yellow, flattened needles, m. p. 143°. 

Salicylaldehyde-p-ditol ylhydrazone, OH*C,H,*CH:N-N(C,H,Me),, is a 
greenish-yellow, crystalline powder, m. p. 126°. 

Piperonaldehyde-p-ditolylhydrazone, 

CH,-:0,:C,H,*CH:N:N(C,H,Me),, 
erystallises in colourless leaflets, m. p. 134°. 

Cuminaldehydephenylmethylhydrazone,C,H,Pr°-CH:N:N MePh, forms 
slightly yellow needles, m. p. 54°. 

Cinnamaldehydephenylmethylhydrazone, CHPh:CH:CH:N-NMePh, 
crystallises in minute, deep yellow needles, m. p. 114°. 

p-Tolualdehydephenylmethylhydrazone, C,H,Me*CH:N-N MePh, forms 
greenish-yellow leaflets, m. p. 122°. 

Vanillinphenylmethylhydrazone,O Me'C,H,(OH)*CH:N-N MePh, forms 
colourless needles, m. p. 122°. 

Cinnamaldehylephenylbenzylhydrazone, 

CHPh:CH-CH:N-NPh:CH,Ph, 
is a lemon-yellow, crystalline powder, m. p. 167—168°. 
Pip-ronaldehydephenylbenzylhydrazone, 
CH,-0,:C,H,*CH:N-NPh-CH,Ph, 
forms slightly yellow needles, m. p. 124°. 
p-Zolualdehydephenylbenzylhydrazone, C,H,Me-CH:N-NPh-CH,Ph, 
crystallises in silky needles, m. p, 123—124°. 

Phenyl-B-naphthylhydrazine can be prepared by reducing with zinc 
and acetic acid the corresponding nitrosoamiue described by Streiff (A., 
1881, 176). 

Benzaldehydephen yl-B. naphthylh ydrazone, CH Ph: N-NPh:C,,H,, forms 
yellow needles, m. p. 92—93° 

Anisaldehydephenyl-B- -naphthy ylhydrazone, 

OMe’C,H,°CH:N-NPh:C,,H,, 
forms large, prismatic needles, mn. p. 116—117°. 

Cuminaldehydephenyl-B-naphth ylhydr azone, 

O,H,Pré-CH:N-NPh:C,,H,, 
forms small needles, m. p. “118°. 

Cinnamaldehydephenyl-B-naphthylhydrazone, 

CHPh:CH-CH:N-NPh-C,,H,, 
forms minute, pale yellow, acicular crystals, m. p. 156°. 


ORGANIC CHEMISTRY. i, 327 


p-Tolualdehydephenyl-B-naphthylhydrazone forms yellow, acicular 
crystals, m. p. 154°. R. V. 8. 


Constitution of the Colouring Matter of Blood. Coloured 
Dipyrrylmethane Derivatives. O. PiLoty, J. Srocx, and E, 
Dormann (Ber., 1914, 47, 400—406).—The colour of the following 
substances, like that of dehydrobilic acid (Piloty and Thannhauser, 
A., 1912, i, 925), is due possibly to the presence of a system of 
conjugated double linkings. 

Di(4 : 5-dimethyl-3-ethylpyrryl)methane, 

CMe-CEt -CMe 

CMe:NH> OCH: lies 
m. p. 99°5—100°, brown, rhombic leaflets with a bronze lustre (hydro- 
chloride, C,,H,,;N,Cl, m. p. about 206°, long, green, prismatic leaflets), 
and chlorodi(4 : 5-dimethyl-3-ethylpyrryl)methane, 


CMe: CEt CEt: CMe 
CMe: = oe C<yae *CMe’ 


yellow, felted needles subliming almost without decomposition, are 
produced by gently warming hemopyrrole-b, chloroform, alcohol, and 
aqueous potassium hydroxide (1:1), and are separated by means of the 
insolubility of the hydrochloride of the former in cold dilute 
hydrochloric acid. 
By a similar reaction, phonopyrrolecarboxylic acid-a yields di(4 :5- 
dimethyl -3-w-carboxylethy!pyrryl)methane, 
CMe- C(CH,°CH,°CO,H) 


CMe NH 


C(CH,-CH,°CO,H): CMe 
——— be’ 


>O-CHIC<G 


m. p. 240°, red prisms witha faintly green lustre, which forms a hydro- 
chloride, CyoH9,0, N,Cl, decomp. about 215°, brick-red, prismatic needles 
with a green lustre. 

The absorption spectra of the preceding coloured substances present 
some similarity to that of bilirubin, but none to that of the colouring 
matter of blood. C.8. 


Fission of the Diketopiperazine Ring by Electrolytic 
Reduction. Gro. W. Heimrop (Ber., 1914, 47, 338—350).—The 
author has studied the electrolytic reduction of glycine anhydride and 
similar substances, and finds that amino-aldehydes are thereby pro- 
duced owing to disruption of the ring, for example, 

. NH:-CO 
CH,<G0-nH> CHe + 40 = 2NH,°CH,-CHO. 
Since, in general, the -CO-NH-— group is electrolytically reduced to the 
group —CH,°NH,, he is led to discuss the possibility that the constitu- 
tion of en, oe be more correctly represented by the 


formula CH ven oar ly or that in solution an equilibrium 


may exist Bi, this form and that usually assumed. 

A solution of glycine anhydride in hydrochloric or sulphuric acid is 
scarcely reduced by sodium amalgam. Aluminium amalgam is also 
Without effect. 

Electrolytic reduction is effected in a divided cell, the anode 
2 


PA 
~ 
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(platinum, lead or Acheson graphite) being immersed in a porous pot. 
Cathodes of platinum, platinised platinum, copper, silver, gold, lead, 
cadmium, palladium, and mercury have been tried, but, of these, only 
the last mentioned gave useful results, Considerable irregularities 
have been encountered which can only be avoided by a most careful 
purification of the metal from grease. The cathode solution consists 
partly of a suspension, partly of a solution of the anhydride in sulphuric 
or hydroch!ovic acid, and, as a result of a large number of experiments, 
2N-hydrochloric acid is found to yield the most satisfactory results, 
Even in this case, the current yields are very poor and the excess 
voltage required is high. The temperature is maintained at — 5° to 0°. 

The solution obtained by the reduction of glycine anhydride, after 
concentration and treatment with phenylhydrazine and acetic acid, 
yields the osazone of a-aminoacetaldehyde, m. p. 175°5°; Neuberg 
(A., 1908, i, 323) gives 176°. 

NH:-CO 


Glycine alanine anhydride, CHMe<4o.n HCH gives a solution 


which readily reduces ammoniacal silver oxide and Fehling’s solution 
and yields an ozazone. An attempt to purify the latter was not 
wade, since it probably consists of a mixture of the osazones of amino- 
acetaldehyde and a-aminopropaldehyde, 

Alanine anhydride (compare Fischer, A., 1906, i, 145) is prepared 
by the condensation of a-bromopropionyl bromide with alanine and 
esterification of the product with alcohol and hydrogen chloride. 
Ethyl bromopropionylaminopropionate so obtained crystallises in long 
needles, m. p. 139°, and is converted by alcoholic ammonia at 100° 
into alanine anhydride, On reduction and treatment with phenyl- 
hydrazine it yields the osazone of methylglyoxal, m. p. 154°8°, for 
which Nef (A., 1905, i, 2) gives m. p. 149—154°. 

C-Phenylglycine anhydride is ill-adapted for electrolytic reduction 
on account of its practical insolubility in water aud dilute acids. An 
attempt to isolate the osazone was not made, but the solution was 
found to reduce ammoniacal silver oxide and Fehling’s solution. 

— , CO-NMe , , 

reosine anhydride, CH,<N Me CH,, is prepared in the fol- 
lowing manner: A 40% solution of formaldehyde (1°5 mols.) is allowed 
to react with molecular quantities of potassium cyanide and methyl- 
amine hydrochloride. The nitrile formed is extracted with ether 
and hydrolysed with concentrated hydrochloric acid. The solution is 
evaporated in a vacuum, treated with barium hydroxide, and excess of 
the latter removed by carbon dioxide. The filtered solution is evapo- 
rated to dryness and the sarcosine extracted with absolute alcohol and 
converted into the anhydride by heating at 215—220°. On reduction 
and subsequent treatment in the usual manner, an osazone, m. p. 
168—175°, is obtained, which is apparently identical with that ob- 
tained from glycine anhydride, H. W. 


Pyrimidines. LXVI. The Formation of Pyrimidines 
from Ethyl Aminomalonate and Aminomalononitrile. 
Treat B. Jonnson and Ben H. Nicorer (J. Amer. Chem. 
Soc., 1914, 36, 345—355. Compare Johnson, this vol., i, 366).—As 
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an outcome of the recent paper in which it was suggested (loc. cit.) 
that the purines in plants may be formed from pyrimidines of the 
barbituric acid series, such as dialuric acid and uramil, the authors 
consider the possibility that hydrogen cyanide may be the parent 
substance from which these are derived. It is already known that 
hydrogen cyanide can polymerise to aminomalononitrile (compare Bam- 
berger and Rudolf, A., 1902, i, 364), and the results now published 
show that it is possible to convert this into pyrimidine substances. 

Ethyl aminomalonate was prepared by reducing ethyl nitroso- 
malonate with hydrogen sulphide in the presence of an equimolecular 
amount of potassium hydroxide, the process being less troublesome 
than reduction with aluminium amalgam (compare Piloty and Nere- 
sheimer, A., 1906, i, 146); ethyl nitromalonate resisted reduction in 
this manner. When ethyl aminomalonate, which is isolated as the 
hydrochloride, is shaken with an aqueous solution of sodium hydrogen 
carbonate and a benzene solution of ethyl chloroformate, ethyl carb- 
ethoxyaminomalonate, CO,Et:N H:CH(CO,Et),, is obtained in colourless 
needles, m. p. 63°. 

The ester condenses also with ethyl benzoyldithiocarbamate in 
alcoholic solution, giving ethyl benzoylthiocarbamidomalonate, 
NHBz:CS:NH:-CH(CO,Et),, rectangular plates, m. p. 123°. 

With thiocarbamide in alcoholic solution containing sodium ethoxide, 
ethyl aminomalonate reacts in the usual manner of malonic esters, 

, . , NH:CO 
condensing to 2-thiowramil, CS<y Cu CH'N H,, a yellow powder 
which is unaltered at 300°. When warmed in aqueous solution with 
potassium cyanate, this thiouramil undergoes condensation, and the 
addition of hydrochloric acid precipitates 2-thio-y-uric acid, 
NH:C 
CS<yH-CO> CH 'NH:‘CO-NH,,4H,0, 

a practically colourless, crystalline powder which on loss of its water of 
crystallisation becomes deep purple; it decomposes above 300°. The 
anhydrous substance gives a deep green solution in alkali, the colour 
being changed to red by acetic acid and destroyed by hydrochloric 
acid which precipitates the substance. It was not found possible to 
cause this substance to pass into thiouric acid. 

Ethyl nitrosomalonate condenses with thiocarbamide in alcoholic 
solution containing sodium ethoxide, with formation of 2-thiovioluric 


acid, CS< Noo 0:NOH, a yellow powder which does not melt 


below 300°. 

Potassium cyanate in concentrated aqueous solution immediately 
condenses with the hydrochloride of ethyl aminomalonate, giving ethyl 
curbamidomalonate, NH,*CO*-NH:CH(CO,Et),, octahedral crystals, m. p. 
173°, which did not condense further with carbamide to give w-uric acid. 

A mixture of aminomalononitrile and thiocarbamide in alcoholic 
solution containing sodium ethoxide, when heated for several hours 
undergoes condensation to 4 : 5-diamino-2-thiotetrahydro-6-pyrimidone, 

NH——-CO 
OS<yH-C(NH,)7 © NH,, 


a colourless substance which decomposed when heated. D. F. T. 
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Researches on Pyrimidines. LXVII. The Condensation of 
Thiocarbamide with Ethyl Allylacetoacetate. Treat B. Jonnson 
and ArtHur J. Hitt (J. Amer: Chem. Soc., 1914, 36, 364—372),— 
On account of the abnormal behaviour of ethyl allylmalonate, ethyl 
diallylmalonate, and ethyl benzylallylmalonate towards thiocarbamide 
(Johnson and Hill, A., 1911, i, 502) as compared with carbamide, the 
authors have chosen ethyl allylacetoacetate as a B-ketonic ester for an 
investigation of the bebaviour towards thiocarbamide. 

When heated with thiocarbamide in alcoholic solution containing 
sodium ethoxide for ten hours, ethyl allylacetoacetate is converted 
into 2-thio-4-methyl-5- a o-6-pyrimidone, 


at ie CM. C'CH,'CH:CH,, 


flat prisms, m. p. 187°; this substance reacts, in an alcoholic solution 
containing a cvdeuies proportion of sodium ethoxide, with methy] iodide, 
producing 2-methylthiol-4-methyl-5-allyldihydro-6-pyrimidone, 
NH:-CO 

SMeC<y ye? O'CHyCH:CH,, 
colourless, flat prisms, m. p. 189—191°. Both this methy] derivative and 
the parent thio- -compound are hydrolysed by aqueous chloroacetic acid, 
giving 2: 6-diketo-4-methyl-5-allyltetrahydropyrimidine, 

NH--CO ‘ 

CO<NH-OMe7 O'CHs'CH:CH,, 
barrel-shaped prisms, m. p. 218°. Heating with hydrochloric acid 
converts both the last-named substance and also 2-methylthiol-4-methy]- 
5-allyldihydro-6-pyrimidone into 2 : 6-diketo-4-methyl-5-8-chloropropyl- 
tetrahydropyrimidine, CO<N tracqj >C'CH,"CHCIMe, rosettes of 
minute prisms, m. p. 233° (decomp.), whilst 2-thio-4-methyl-5-allyl- 
dihydro-6-pyrimidone under similar but more prolonged treatment 
yields 2-thio-4-methyl-5-B- Nay yltetrahydro-6-pyrimidone, 


<a H- poy O>0. CH,*CHCIMe, 


ovate prisms, m. p. 218—220° (decomp.), without loss of sulphur. 

The last product exhibits interesting behaviour when heated with an 
alcoholic solution of an equimolecular quantity of sodium ethoxide, 
forming a bridge between the 2 and 5 positions, the resulting substance, 
JN H —CO 

‘ s, ° or "% 
an out needles, m. p. 2 227°, being the first member 
of a new class of pyrimidines, and the name 2:5-cyclopropylthiol-4-methyl- 
dihydro-6-pyrimidone is given. When heated with hydrochloric acid the 
bridge undergoes fission at the C-S bond with formation of the 2-thio- 
4-methy]-5-8-chloropropyltetrahydro-6-pyrimidone described above. 

By heating an aqueous solution of 2-ethylthioldihydro-6-pyrimidone 
and chloroacetic acid for an hour, uracil can be obtained.  D. F. T. 


Cc 


Researches on Hydantoins. XXVII. Synthesis of Hy- 
dantoin-4-carboxylamide. Treat B. Jounson and Ben HUH. 
Nicotet (J. Amer. Chem. Soc., 1914, 36, 355—364).—Nitromalon- 
amide (Ruhemann and Orton, T., 1895, 67, 1002), of which the 
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m, p. is said to vary between 168° and 182° with the rate of heatiny, 
was obtained by the gradual addition of finely divided malonamide tv 
seven times its weight of fuming nitric acid (D 1-5—1°55) cooled in a 
freezing mixture. It was reduced by aluminium amalgam in ammoni- 
acal aqueous solution, giving aminomalonamide NH,*CH(CO-NH,),, 
which when warmed with barium hydroxide solution is converted into 
barium aminomalonate, colourless prisms. By heating at 100° with 
85% formic acid, aminomalonamide gives the formyl derivative (com- 
pare Conrad and Schulze, A., 1909, i, 213), whilst treatment with 
ethyl chloroformate and alkali produces carbethoxyaminomalonamide, 
CO,Et-NH-CH(CO-NH,),, rosettes of colourless leaflets, m. p. 178°, 
which readily undergoes internal condensation in warm alkaline 
alcoholic solution with formation of hydantoin-4-carboxylamide 

NH-CO . 

bo-nH> CH CO:NH,, 
hexagonal prisms or thin plates, m. p. 249° (decomp.); this did not 
give rise to uric acid when heated with carbamide. 

Aminomalonamide reacts smoothly with cyanic acid in cold aqueous 
solution, giving carbamidomalonamide NH,*CO-NH-CH(CO-NH,),, 
prismatic needles, decomp. at 200—225°, which when warmed at 100° 
with barium hydroxide solution is converted into the barium salt 
(with 2H,O) of carbamidomalonic acid. When treated with ethyl acetyl- 
dithiocarbamate, COMe:NH-°CS,Et, aminomalonamide yields acztyl- 
thiocarbamidomalonamide, NHAc*CS:NH*CH(CO-NH),, fine needles, 
m. p. 254° (decomp.), which on hydrolysis with hydrochloric acid pro- 
duces 2-thiohydantoin. Ethyl benzoylthioncarbamate, NHBz-Cs-OKt, 
in a similar manner converts aminomalonamide into benzoylethyl-w- 
carbumidomalonamide N H Bz-C(OEt):N-CH(CO:NH,),, colourless, hair- 
like needles, m. p. 230—240° (decomp.). D. F. T. 


Chromoisomerism of Onium Compounds. Methylphen- 
azonium Iodides. I. F. Kenrmann and A. Daneckt (Ber., 1914, 
47, 279—284).—This paper constitutes an initial reply to Hantzsch’s 
criticisms (A., 1913, i, 393, 903; this vol., i, 91) on the authors’ 
previous results (A., 1913, i, 298, 522, 1241). 

The following methylphenazonium iodides have been prepared : 

(I) The normal iodide, C,,H,,N,I, in dark brownish-red, flat needles 
or leaves showing steel-blue reflection. 

(IL) The periodide of a partly-quinonoid complex, 

C,5H),N,1,,C,,H,,Nol + 2H,0 

(or + EtOH), which forms large, blackish-green needles with a bluish 
reflection, and is obtained only in presence of excess of hydrogen iodide 
from the holoquinouoid salt; one-half of the latter is reduced to the 
leuco-compound with liberation of 2 atoms of iodine, which combine 
with the non-reduced half to form the tri-iodide. These two iodides, 
(1) and (II), have been repeatedly prepared and analysed, and there 
is no doubt that they are neither chromo-isomeric nor even isomeric. 

(III) The meriquinonoid iodide, C,,H,,N,1,C,,H,,N,l+ H,O, which 
forms greyish-green crystals. 

(IV) Various periodides, obtained by the action of iodine—potassium 
iodide solution on the normal iodide (1). t. PB. 
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[Constitution of Benzoylhydrazicarbonyl.| R. Srou.é (Ber., 
1914, 47, 427).—Freund ard Kuh proposed the dihydro-oxadiazole 
formula of benzoylhydrazicarbonyl in 1890, not Rupe and Gebhardt 
in 1899 as stated previously by the author (A., 1913, i, 898). ~~ 


Carbazoles of the Anthraquinone Series. Fritz ULLMANN 
and Ericu Iticen (Ber., 1914, 47, 380—383).—Since the acridone 
derived from ]-aminoanthraquinone (A., 1911, i, 489) is not sensitive 
towards alkalis as is the isomeride from 2-aminoanthraquinone 
(A., 1911, i, 468), the authors have attempted the synthesis of 
carbazoles derived from the former base. 

1: 3-Dibromo-2-aminoanthraquinone was boiled with potassium 
acetate and aniline when a 97% yield of 3-bromo-2-amino-\-anilino- 
anthraquinone was obtained in long, dark red needles, m. p. 208° 
(corr.). It was treated with isoamyl nitrite in glacial acetic acid 
when the red solution became pale and, on cooling, deposited 3-bromo- 
N-phenyl-2 : 1-aziminoanthraquinone (1.) in yellow need'es, m. p. 
315—316° (corr.). This was gradually added to gently boiling 
diphenylamine and condensed to 4-bromo-1 : 2 oe aa (II.). 


CO NPh-N 
nf Y YS - AAS =F 
AAW Av V4 
IL 

The latter nies brick-red, shining leaflets, m. p. 304° (corr.), gives 
a cornflower-blue solution in cold sulphuric acid which becomes violet 
on warming, and dyes cotton pale brown in the red, alkaline 
hyposulphite vat. 

A new method for the preparation of azimines was investigated in 
the case of 1-chloroanthraquinone. This substance was boiled with 
aziminobenzene, potassium acetate and a little copper acetate in 
nitrobenzene, when l-anthraquinonylbenzotriazole, I1I, was obtained 
in pale yellow leaflets, m. p. 269° (corr.), which were added to boiling 
diphenylamine and converted into | : 2-phthaloylcarbazole, 1V. 

CO N.——_.H, , 

IL /\/\/\\ NZ _ ) dt 
VV yA \4 \4 NG FZ 4 
This aeaia fie brick-red needles, m. p. 255° (corr.), dyes cotton 
pale orange and colours sulphuric acid blue. J.C. W. 


Anomalous Solubility of Uric Acid (Colloidal Uric 
Acid). F. Gupzrnt (Zeitsch. physiol. Chem., 1914, 89, 253—254).— 
An additional argument against the existence of a colloidal form of 
uric acid (compare Schade and Boden, A., 1913, i, 404) is to be found 
in the fact that if solutions prepared according to the directions of 
these authors are subjected to ultrafiltration, no change can be detected 
in the amount:of total nitrogen’ in them. R. V. 8. 
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Quadriurates. W. E. Rincer (Zeitsch. physiol. Chem., 1914, 89, 
321—324).—Polemical. The author is in agreement with Kohler 
(this vol., i, 94) that chemical compounds having the composition of 
quadriurates do not exist, but points out that his view was, and is, that 
such quadriurates exist as solid solutions. R. V. 8. 


Synthetic Glucosides of the Purines. Emm Fiscner and 
BurcxnarDt Hevrericu (Ber., 1914, 47, 210—235).—Several gluco- 
sides of the purines have been synthesised by the interaction of 
acetobromoglucose or allied compounds with the salts of the purines 
with the heavy metals, especially silver. The possibility of the 
formation of isomerides renders the purification of the tetra-acetyl- 
glucosides rather difficult and hydrclysis to the free glucosides without 
further decomposition into the purine and sugar also requires special 
precautions in many cases. Besides the difficulty of obtaining a 
suitable salt of uric acid, the isolation of a glucoside would be 
especially opposed by the above obstacles. The glucosides of 
hypoxanthine, xanthine, guanine, and adenine were prepared by 
indirect methods, from trichloropurine or dichloroadenine. I[t is 
expected that the combination of the purine-glucosides with phosphoric 
acid, and therefore the synthesis of nucleotides will soon be 
accomplished. 

The silver salt of theophylline was boiled with acetobromoglucose in 
dry xylene for one minute, when tetra-acetyltheophylline-d-glucoside, 
C,H,O,N,,C,;H,0,Ac,, was obtained in long, flat prisms by the addition 
of light petroleum to the filtrate. The compound seems to exhibit 
dimorphism, for it has m. p. 147—149° (corr.) when crystallised from 
alcohol and m. p. 168—170° (corr.) from water, although the two 
specimens have [a] —12-21° and —12°36° in acetylene tetrachloride 
respectively, and both yield the same theophylline-d-glucoside. The 
latter was prepared by saturating a methyl-alcoholic solution of the 
acetyl derivative with ammonia at 0°, when an ammonia compound of 
the glucoside crystallised, which was filtered and dissolved in methyl 
alcohol. The solution was evaporated in vacuum, and the theophylline- 
d-glucoside was obtained as a heavy powder consisting of rhombic 
plates, m. p. 278—2S80° (corr.). It crystallises with 2H,O from hot 
water, has a bitter taste and very powerful diuretic action, and does 
not reduce Fehling’s solution. The dry substance has [a]} — 233°, 
— 2°28° in water, but +1°08°, 1:09° in N-hydrochloric acid. Neutral- 
isation of the acid solution reverses the rotation, but the rotation of 
an alkaline solution gradually falls from —3-48°, probably owing to 
disruption of the purine nucleus. The glucoside is readily hydrolysed 
by hot W-hydrochloric acid, but emulsin and yeast are without action. 
The dextrose residue is probably in position 7. In the same way 
the galactoside, [a]; +23°4°, and the rhamnoside, {al} -—76°5°, of 
theophylline have been prepared. 

Tetra-acetyltheobromine - d - glucoside, C,H,O,N,,C,H,0,Ac,, forms 
colourless needles, [a]j/ -—18°42° in acetylene tetrachloride, but is 
readily resolved into its components, even in hot water. For the 
hydrolysis with ammonia, great care was necessary, but theobromine d- 
glucoside was isolated in small, bitter prisms with 1H,0, [a]? —49°58° 
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(ten minutes after solution in water), It is gradually hydrolysed in 
water and, therefore, reduces Fehling’s solution. Tetra-acetylchloro- 
theophylline-d-glucoside, C,H,O,N,Cl,C,H,0,Ac,, forms flat prisms, 
m. p. 166—167° (corr.), [af — 15°47°, — 15°95° in toluene, and chloro- 
theophylline-d-glucoside crystallises with 1MeOH or 1H,0, in bitter 
prisms, m. p. 159° (corr), [a]j) + 18°88°, 18:35° in water, and does not 
reduce Fehling’s solution. 7Ztra-acetylhy ydrocycaffeine- d-glucoside, 
C,H,0,N,,C,H,0,Ac,, 

forms very slender needles, 1 m. p. 235°, [ape + 136°, 181° in acetyl- 
ene tetrachloride, but it could not be hydrolysed without complete 
resolution into the components. 

T etra-acetyltrichlon ‘opurine-d-glucoside, C,N,Cl,,C,H,O;Ac,, erystal- 
lises in long prisms, m. p. 168—169° (corr.), [a fe — 26° 18°, [alp — 26°02° 
in acetylene tetrachloride. Tetra acetyldichloroadenine-d-glucoside, 

C,;H,N,CI,,C,H,0, Ac,, 

forms pale yellow, curved needles, m. p. 213—215° (corr.), [a] — 16-419, 
— 16°52° in acetylene tetrachloride, and is hydrolysed by ammonia to 
dichloroadenine-d-glucoside, which crystallises in very sparingly soluble, 
slender needles, m. p. 250° (corr.), [a]? +8°3°, 9°2° in water. The 
latter was shaken with hydriodic acid and phosphonium iodide at 
0°, when it formed a pale yellow solution, This was poured into ice 
water, treated with lead acetate, filtered, then silver nitrate was added 
to remove the remaining hydriodic acid, and finally, the solution of the 
lead salt was decomposed by hydrogen sulphide. The crude glucoside 
obtained on evaporating the filtrate was converted into the picrate, 
which formed long, yellow tablets, m. p. 250°. Adenine-d-glucoside 
was obtained in long, flat prisms, which melt at 210° with gas evolution, 
then crystallise, and melt finally at 275° (decomp.) ; [a]}°” — 105° 
in water, +5°67° in N-hydrochloric acid. It has a slightly bitter 
taste, forms precipitates with phosphotungstic acid and silver nitrate, 
and is only slowly hydrolysed. It was treated with an excess of 
nitrous acid, and hypoxanthine-d-glucoside was isolated from the product, 
through the lead salt, in the form of long needles, m. p. 245°, 
fajp — 345° in N-sodium hydroxide, + 12°92° in N-hydro- 
chloric acid. 

Dichloroadenineglucoside was shaken with zinc dust and water in a 
sealed tube at 140°, and reduced to chloroadenine-d-glucoside, 
C,H,N,Cl,C,H,,0,. The latter forms sparingly soluble sheaves of 
neodion, [ape — 7°66°, [a]} -7:69° in water. It was treated with 
nitrous acid, and the crude, syrupy chlorohypoxanthineglucoside was 
heated with alcoholic ammonia at 145—150°, when, by the intervention 
of the lead salt, a small amount of not quite pure guanine-d-glucoside, 
C,H,ON,,C,H,,0,;, was obtained in slender, glistening needles, m. p. 
298° (corr.). J.C. W. 


Transformation of Diphenyldibenzylidenehydrotetrazone 
into Dehydrobenzaldehydephenylhydrazone and into Benzil- 
osazone. R. Ciusa and B. Toscui (Atti &. Accad. Lincei, 1913, [v], 22, 
ii, 489—494).—The authors suggest a mechanism for this transform- 
ation and suggest that a similar explanation may apply to the reaction 
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of diphenylamine with oxidising agents in sulphuric acid solution, to the 
benzidine and semidine transformations, and to others. 

When the substance, C,,H,,0O,N, (m. p. 236—238°), obtained from 
the nitroso-derivative of benzaldehyde-p-nitrophenylhydrazone (Baw- 
berger and Pemsel, A., 1903, i, 285), is heated with benzoyl chloride at 
130—135°, a substance, C,,H,,0,N,, m. p. 259°, is obtained ; it is not a 
benzoyl derivative. R. V. S. 


Constitution of Bisazophthaleins and of the Coloured 
Salts of Phenolphthalein. P. ScHestakov and Ta. Nocken 
(Ber., 1914, 4'7, 331—336).—Derivatives of the quinone form of 
phenolphthalein have not yet been obtained from the coloured solutions 
of phenolphthalein salts, since the reagents which have been used are 
those which react with the portions of the molecule which, by their 
change, determine the structure of the tautomeric form. Such deriv- 
atives are only to be expected when reagents are used which cause the 
substitution of hydrogen atoms in the quinone- or phenol-rings and do 
not react with the oxygen groups. 

The authors have therefore investigated the action of benzenedi- 
azonium chloride on an alkaline solution of phenolphthalein, and have 
obtained ae (formula I) in 40% yield, the 


0,H,-OH COHN ne Cy, OH 
o> oS 0 H(N,Pa),-oH COC waa o<o, H,(OH 
6 of 3 


constitution of whigh follows from its reduction to ‘= corresponding 
diamino-compound and conversion of the latter into pyrogallol-phenol- 
phthalide (formula 11). It is therefore probable that the derivatives 
prepared by Oddo (A., 1913, i, 1111) from phenolphthalein and 
diazotised solutions of p-toluidine and o-nitroaniline respectively con- 
tain the substituents in the same ring, and not, as previously assumed, 
in different rings. 

Dibenzeneazophenolphthalein, yellow, crystalline substance, m. p. 
189—190°, is prepared by adding a diazotised solution of aniline 
(2 mols.) to a solution of phenolphthalein (1 mol.) in aqueous sodium 
hydroxide and subsequent acidification with hydrochloric acid. When 
reduced with sodium thiosulphate in alkaline solution or, better, with 
a slight excess of tin and hydrochloric acid, it gives diaminophenol- 
phthalein (compare Gattermann and Bamberg, A., 1899, i, 514; 
Oddo, loc. cit.; Meyer and Hantzsch, A., 1907, i, 932), which, when 
diazotised and poured into a boiling aqueous solution of copper sul- 
phate, yields pyrogallolphenolphthalide. The latter forms a yellowish- 
brown, hygroscopic mass, m. p. above 300°, and has not been isolated 
in the pure condition. Boiling acetic anhydride and sodium acetate 
convert it into a tetra-acety/ derivative, which separates from alcohol as 
a colourless mass, m. p. 84—86°, from aqueous alcohol in crystals, 
m. p. 145°, H. W 


Changes in the Physical Condition of Colloids. XVII. 
Optical Rotation of Protein Salts. Wo.ireane Pauii, Max Samec, 
and Erwin Srrauss (Biochem. Zeitsch., 1914, 59, 470 —495).—A salt- 
free solution of native protein, prepared by prolonged dialysis, under- 
goes no change of optical rotation on the addition of a neutral salt, or 
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of an acetate-acetic acid “ buffer” mixture up to the isoelectric point. 
From the last fact it will be noticed that small changes in the condition 
of ionisation of the proteins have but little effect on the rotation, which 
is in marked contrast to the effects already observed on viscosity and 
precipitability by alcohol. On addition of acids, the rotation is 
increased up toa certain maximal point ; addition of more acid (provided 
that not sufficient to cause proteolysis is added) causes no further chang». 
This point of maximal rotation corresponds with that of maximal 
viscosity and minimal precipitability, or, as has already been shown, 
the point of maximal ionisation of the acid protein. The depression of 
the ionisation by addition of further acid affects the viscosity and 
precipitability, but not the rotation. This constant depends therefore 
on the formation of a protein acid salt, and is independent of the ionic 
dissociation of the latter. The general action of all acids is similar, 
but the amount of change in rotation produced by each individual acid 
varies, and depends on the character of the anion, and not on the 
strength of the acid. The order of action of the acids is hydro- 
chloric>oxalic and moncchloroacetic>sulphuric and _ trichloroacetic 
acids (the latter two about equal). There is a marked parallelism 
between the viscosity and rotation effects due to these acids. 

Alkalis also cause increased rotation, and again there is a marked 
parallelism between rotation and viscosity changes produced. In this 
case, the amount of change produced depends on the strength of the 
alkali. 

Addition of normal salts to acid proteins produces a depression of 
the rotation, and again there is a marked parallelism between viscosity 
and rotation changes. The change depends on the anion. In the case 
of the alkali proteins, no change is produced in the rotation by the 
salts of alkalis, whereas the salts of alkaline earths diminish the 
rotation. The anions here have little action. In all these reactions 
of normal salts there is a parallelism between the optical changes 
produced and the changes in the coagulation temperatures. These 
actions are possibly due to the preduction of salt complexes. 

Caffeine and theophylline produce a marked increase in the rotation, 
just as they do in the viscosity of the proteins, These changes are 
apparently due to the formation of a complex of the protein with 
the purine base. 

The action of acids on gelatin was also investigated, and it was found 
that whereas this protein undergoes the most marked changes in 
hydration (recognised by the water imbibition and viscosity), under 
influence of acids and alkalis its optical rotation is but little changed. 
This: fact is ascribed to the presence of large quantities of the optically 
inactive glycine in gelatin. The authors discuss in some detail the 
causes of the change in rotation on formation of salts from neutral 
proteins, and call attention to the possible tautomerism in the 
molecule. 8. B.S. 


Historical Notes on Egg-albumin and Peptone Solutions. 
L. Berczetter (KXolloid. Zeusch., 1914, 14, 1—2).—A reference to 


early discussions (1870) on the nature of the peptonisation process. 
H. M. D. 
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The Nucleo-protein (Hammarsten) from the Ox-pancreas. 
I. Martin Knopr (Zettsch. physiol. Chem., 1914, 89, 170—174) — 
According to the analyses of other workers, the nucleo-protein 
separated from the pancreas by Hammarsten’s method contains 4°5% 
of phosphorus. As guanylic acid contains 85% of phosphorus, the 
nucleo-protein in question should contain nearly 50% of guanylic acid, 
if this latter substance is the only phosphorus-containing component 
of the nucleo-protein. No observer has obtained more than 12% of 
guanylic acid from the nucleo-protein, and with the guanine estim- 
ations in the present research the figure was smaller; there are no 
grounds for believing that this is due to loss of material during the 
manipulations. It cannot therefore be doubted that the nucleo- 
protein contains other phosphorised constituents, and one was obtained 
of a very soluble nature in the mother liquor after removal of the 
potassium guanylate: it has not yet been obtained free from protein, 
but further work is in progress. W. D. H. 


The Partial Enzymatic Hydrolysis of Yeast Nucleic Acid. 
Water Jones and A. E. Ricuarps (J. Biol. Chem., 1914, 17, 
71—80).—Tbymus-nucleic acid yields on hydrolysis phosphoric acid, 
guanine, adenine, cytosine, thymine, and a hexose. Yeast-nucleic 
acid yields the same except that uracil and pentuse replace thymine 

and hexose respectively. The structure at the 

OH O O- OH base of the complex in both cases appears to be 
O!P-0-P-0-P-0-P:9 that annexed. Bang’s discovery of guanylic 

Se ee acid in animal tissues (yielding phosphoric acid, 

O U U 0 guanine, and pentose ouly) was followed by the 

work of Levene and Jacobs, who showed that by 
the loss of phosphoric acid, the crystalline compound guanosine (guanine 
+ pentose) could be obtained. Guanylic acid is thus a mono- 
nucleotide, whereas the yeast acid is a tetra-nucleotide, the four oxygen 
atoms placed lowermost in the above formula being united respecuvely 
to the four basic groups. If cleavage took place vertically, four mono- 
nucleotides should be obtained, one of which would be guanylic acid. 
To obtain this acid from the yeast acid would theiefore be a confirma- 
tion of Levene and Jacobs’ view of its structure. The action of extract 
of pig’s pancreas is variable according to the time it is kept at 40°, so 
that the enzymes in it are gradually destroyed, but the first action of 
the fresh extract is to split the yeast acid into two di-nucleotides, one 
of which contains guanine and cytosine, and the other adenine and 
uracil, Bvth of these compounds (each containing one purine and one 
pyrimidine base) were separated; the enzyme responsible for this 
cleavage is termed tetra-nuclease. Continued action of the extract 
decomposes the two di-nucleotides into their constituent mono- 
nucleotides (one of which is guanylic acid), and these in turn are 
converted into nucleosides (that is, base + pentose), from which the 
free bases are finally produced. The task set out upon was thus 
accomplished, but owing to the uncertainty of the condition of the 
enzymes in the extract, the final outcome is uncertain also, and only 
occasionally successful. There is, however, another method which has 
no element of chance in it at all, and that is to allow yeast to act on the 
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yeast-nucleic acid; guanylic acid is then always obtained as an end 
product, and it was thoroughly identified with Bang’s acid. 
W. D. iH. 


The Changes in the Physical Condition of Colloids. XVI. 
Deaminogelatin. Lrororp Buasex and Jon. Marata (Biochem. 
Zeitsch., 1914, 58, 417—450. Compare Pauli, A., 1913, i, 108).— 
The substance employed for these investigations was obtained from 
gelatin by treatment with nitrous acid according to Skraup’s method, 
Its behaviour towards acids and alkalis was compared with that of 
the proteins, from which it differs chemically in that the terminal 
amino-groups have been removed. It was treated in solution with 
hydrochloric acid in varying concentrations, and the hydrogen and 
chlorine ion concentrations in various dilutions were measured. The 
results indicate a distinct amount of combination between the protein 
derivative and the acid, although the amount is less than in the case 
of the natural proteins. This fact is of interest in view of the 
absence of amino-groups. There is, however, a marked difference 
between the combination of deaminogelatin and of natural proteins 
with acids. In the case of the latter, there is a large increase in the 
viscosity of the solutions, with addition of small amounts of acids, 
which increases up to a maximum. Addition of acids beyond this 
maximum causes a diminution of viscosity. The point of maximum 
viscosity corresponds with the point of maximum difference between 
the amounts of combined hydrogen and chlorine ions. This is 
explained by Pauli by assuming the combination of the hydrochloric 
acid to form a chloride giving rise to protein and chlorine ions, the 
former of which give rise to the high viscosity of the solution. 
Addition of excess of mineral acid depresses the dissociation of the 
protein salt and diminishes the number of protein ions. A similar 
phenomenon as regards viscosity was not observed in the case of 
deaminogelatin. In the case of the latter substance however, the 
point of maximum difference between the bound hydrogen and 
chlorine ions corresponds with the point of minimal precipitability by 
phenol, as in the case with the natural proteins. The precipitability 
by phenol is increased by the addition of neutral salts, which depress 
the electrolytic dissociation of the salt. 

The behaviour of deaminoglutin towards alkalis is similar in many 
respects to that of the natural proteins, the viscosity passing through 
a maximal point with addition of increasing amounts of alkali 
hydroxide, the maximal point again corresponding with the largest 
amounts of protein ions in solution. Electrometric measurements 
indicate a binding of the hydroxyl ions (namely, combination with 
hydrogen set free from the carboxyl group of the proteins by the 
alkali). There is in this case no maximal precipitation point for 
phenol, less and less precipitate being obtained as the amount of 
alkali is increased. The autoors give an account of the precipitability 
of alkali deaminogelatin by phenol in the presence of salts. Here 
various minimal points can be observed, but the phenomena appear to 
to somewhat complex and are not yet explained in a satisfactory 
manner. 8. B.S. 
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Cerebrosides of the Brain. IV. and V. H. Tuierre.per 
(Zeitsch. physiol. Chem., 1914, 89, 236—248, 247—250. Compare A., 
1913, i, 747).—IV. This paper deals with the more readily soluble 
portions of the mixture previously mentioned (loc. cit.), after the 
cerebrone and kerasin fractions have been removed. By fractionations 
with various solvents it is possible to isolate from it a substance free 
from sugar as well as products containing sugar (cerebrosides closely 
related to cerebrone and kerasin). The substance which contains no 
sugar begins to melt above 80°, and has [a]? — 3°38° (in 8% solution in 
chloroform and methyl alcohol), and contains about 77% C, 125% H, 
and 2°3% N. Acid hydrolysis yielded sphingosine sulphate, dimethyl- 
sphingosine sulphate, sugar derived from admixed cerebroside, and 
kerasinic acid (compare loc. cit.). Acetylation yields an acetyl 
derivative, m. p. 104°. The substance is probably a compound of 
sphingosine with kerasinic acid or a mixture of compounds of 
sphingosine with various fatty acids similar to kerasinic acid. 

V. A heaxa-acetylcerebrone can be obtained from crystalline cerebrone 
with acetic anhydride and sodium acetate. It becomes damp at 31°, 
and is quite liquid at 40—41°; [a]j-—3° (in 10°1% solution in 
chloroform and methyl alcohol). A penta-acetylkerasin can be obtained 
in the same way. A summary is given of the conclusions which cau 
be drawn as to the constitution of cerebrone and the cerebrosides in 
view of the results hitherto obtained by the author. R. V. 8. 


Nomenclature of Enzymes. Epmunp O. von Lippmann (Chem. 
Zeit., 1914, 38, 81. Compare A., 1903, i, 304).—The author points 
out that considerable confusion is caused by the arbitrary system 
of nomenclature adopted for enzymes, and that a rigid system is 
impossible so long as the name is derived from one word. He proposes 
to compound the name from two words, the first of which indicates the 
substance acted on, the second the sole or most characteristic product 
formed. Thus, amyloglycase yields glucose from starch, amylomaltase 
gives maltose from starch, lactoglycase forms glucose (and galactose) 
from lactose. H, W. 


Chemical Constitution of Invertase. I. J. M. NeEtson and 
Srpney Born (J. Amer, Chem. Soc., 1914, 36, 393—403).—The results 
of this investigation generally confirm those of O’Sullivan and 
Tompson (T., 1890, 57, 834). 

The invertase was obtained by the autolysis of 91 kilos of pressed 
yeast, the 22—27 litres of liquid obtained being treated with alcohol 
and the precipitate purified by several stages, including re-solution and 
re-precipitation, and finally ending with dialysis and re-precipitation. 
The yield of purified invertase amounted to approximately 200 grams. 
The product was a colourless powder, which gave a slightly opalescent 
solution in water, and responded to the biuret, Millon, and xantho- 
proteic tests, although it gave no precipitate with phosphotungstic 
‘cid, mercuric acetate, or lead acetate. Its solutions did not 
coagulate on heating, and could not be salted out by magnesium, 
ammonium, or zinc sulphates. The average content of nitrogen, 


i. 340 ABSTRACTS OF CHEMICAL PAPERS. 


phosphorus, and ash was 1°3, 0°3, and 0°9% respectively. The activity 
towards sucrose was + 0° = 37 mins. at 37° (see O'Sullivan and Tompson, 
loc. cit.) 

The polysaccharide of the invertase (yeast gum) was separated from 
invertase solution by precipitation with Fehling’s solution (Salkowski, 
A., 1900, i, 180); after purification by repeated re-precipitation by 
alcohol from aqueous solution, it was found to be free from nitrogen 
and ash, but to contain practically all the phosphorus originally 
present in the invertase. 

The action of acetyl bromide and of acetic anhydride on invertase gave 
colourless, amorphous products of m. p. 198° (decomp.) and 184—198° 
(decomp.) and of acetyl values 44°4% and 42°5% respectively. The 
latter product, after hydrolysis, yielded a considerable quantity of 
mannosazone on treatment with phenylhydrazine acetate. 

Although a 10% solution of invertase is not affected by the usual 
protein reagents, after hydrolysis with dilute sulphuric acid at 100° 
and neutralisation, copious precipitates are formed on addition of 
phosphotungstice acid, phosphomolybdic acid, or mercuric chloride, 
whilst the hydrolysed solution also gives a small amount of gelatinous 
precipitate on treating with a solution of ammonium, magnesium, or 
zine sulphate, Evidently, therefore, the properties of the protein are 
effectually masked in the invertase itself. 

The polysaccharide of invertase is unaffected by ptyalin, pancreatic 
amylase or castor bean lipase. D. F. T. 


Conditions of Action of the Salivary Diastase. L. Micwae is 
and H,. Pecustein (Biochem. Zeitsch., 1914, 59, 77—99).—In complete 
absence of salts, diastase is inactive. It forms double compounds 
with a large number of salts, each one of which has its own character- 
istic properties, which are due almost entirely to the anion, All such 
complexes possess diastatic properties, but differ from one another 
(a) in the affinity of the salt to the diastase, which will effect the 
completeness of the combination, (d) in the magnitude of its action on 
starch, or, in other words, the affinity of the salt-diastase compound 
for starch, (c) in the acid dissociation constant, and consequently in 
the isolectric point and the [H*] concentration of optimal activity. 
The diastase complexes are active in the form of their anions. As 
regards the aflinity of diastase to salt, the latter can be divided into 
thiee classes: (1) nitrates with very great aflinity, (2) chlorides and 
bromides with smaller, but still great, affinity, (3) sulphates, phos- 
phates, and acetates with low affinity. As regards the action of the 
complexes on starch, they can be arranged in the following order: 
Chlorides, bromides> iodides, nitrates>sulphates, acetates and phos- 
phates. ‘These results are arrived at by investigating the action of 
salts separately and combined on the activity of dialysed saliva. The 
results in mixtures were not necessarily additive, as the addition of a 
sult of great aflinity, yielding a less active diastatic complex, to a more 
active complex, formed from a salt of smaller affinity, would diminish 
the activity of the latter. The isoelectric point of all the complexes 
lies between 10~° and 10~°. It was not possiole to determine this 
point with such accuracy as in the case of other ferments, as it varied 
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with the different complexes (for phosphate, acetate, sulphate, 
Pu =6'1—6°2; for chloride and bromide, 6-7; for nitrate, 69). The 
more acid, therefore, is the point of optimal action, the less the affinity 
of the anion for the diastase. 8. B. 8. 


The Emulsin-like Ferments. L. RosenrHauer (Biochem. Zettsch., 
1914, 59, 498).—A reply to a criticism of Bayliss (this vol., i, 919), 
who ascribes to the author’s so-called c-emulsin the property of synthe- 
sising a glucoside. The author has only ascribed to the ferment thus 
designated the property of causing the formation of the cyanohydrin 
from benzaldehyde and hydrogen cyanide. 8. B. 8. 


The Esterase of Blood. V. P. Rona and Z. Bren (Biochem. 
Zeitsch., 1914, 59, 100—112).—The point of optimal activity of the 
blood esterase of rabbits lies at about [H’]=10~§, the anions of the 
ferment being the active agents. The acid dissociation constant is 
about 10~®. The esterase differs, therefore, from the lipase of the 
stomach and probably also that of the small intestine. The rate of 
activity on various esters varies, and is probably a function of the 
chemical constitution of the latter. S. B.S. 


I. Fermentation Equilibria. II. Division and Displacement 
in an Alcoholic Medium containing Dextrose and Two 
Glucosidases. Em. Bourquetor and M. Bripet (Compt. rend., 1914, 
158, 370—373 ; J. Pharm. Chim., 1914, [vii], 9, 155—158). —In the 
action of a-glucosidase on a solution of dextrose in dilute alcohol, the 
equilibrium is reached when the ratio of combined dextrose to free 
dextrose isas 32°6:67°4. With B-glucosidase the ratio is 23:39 : 76°61. 
If the two ferments are allowed to act simultaneously on the same 
solution of dextrose in alcohol, or if the second ferment is introduced 
after equilibrium has been reached with the first, the final equilibrium 
is reached when the amount of free dextrose bears respectively the 
above ratios to the two forms of combined dextrose, each ferment being 
without action on the glucoside synthesised by the other. W. G. 


The Effect of Acids and Alkalis upon the Catalase of Taka- 
diastase. Ray E. Nerpie (J. Amer. Chem. Soc., 1914, 36, 417—429). 
—Euler (A., 1905, i, 400) has obtained results on the inhibition of 
various catalases by acids indicating that the catalases of various 
origin are not identical. The author is extending this examination to 
the catalase obtainable from lower fungi, and has selected commercial 
taka-diastase obtained from Aspergillus oryzae as especially suitable for 
this purpose. 

The activity of the catalase was measured by the rate of decom- 
position induced in hydrogen peroxide. The results indicate that the 
inhibiting effect of acids and alkalis follows the order of their dissocia- 
tion constants. Neutralisation of the solution after fifteen minutes 
contact with acid or alkali does not restore the original activity of the 
enzyme, whilst it is found that although with alkali hydroxides the 
effect is proportional to the period of contact, the time of contact with 
sulphuric or hydrochloric acid has little or no influence on the activity 
of the enzyme. D. F. T. 
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“Glyoxalase” a Ferment which Converts Methylglyoxal 
into Lactic Acid. H. D. Daxin and H. W. Dupiry (Biochem. 
Zeitsch., 1914, 59, 193—194).—The authors claim priority over 
Neuberg for the discovery of this enzyme. They also state that the 
‘* glyoxalase” is not identical with aldehydemutase, and state reasons 
for maintaining their nomenclature, assigning the name glyoxalase to 
ferments which convert glyoxals into hydroxy-acids. 

C. Neusere replies affirming his former conclusions. S. B.S. 


Experiments on the Adherence of Arsenic Acid to the 
Aromatic Nucleus. E. Scumirz (Ber., 1914, 47, 363—370).—Al- 
though free arsanilic acid or an alkaline solution is stable towards 
heat, solutions of the monosodium salt, “atoxyl,” 

NH,°C,H,°AsO,HNa,4H,0, 

cannot be sterilised without decomposition into arsenic acid. Solu- 
tions of arsanilic acid with various proportions of alkali have there- 
fore been heated at 100°, or in an autoclave at 130°, and the amount 
of free arsenic acid estimated as magnesium pyroarsenate, the un- 
changed arsenic acid being precipitated by acid in a freezing mixture 
and the last traces removed as the resorcinol azo-dye. It was found 
that the replacement of the second hydrogen by an alkali metal, even 
lithium, gave stable solutions. Carbamide also stabilised the solutions 
of sodium arsanilate. The maximum instability was found in a solu- 
tion containing sodium to arsanilic acid in the proportion 8 : 10, whereas 
complete stability was reached when the proportion was 15:10. That 
the amino-group also plays an active part was shown by the fact that 
the sodium salts of substituted amino-compounds (acetyl-, chloroacetyl-, 
benzoyl-derivatives, the carbamide, resorcinol azo-dye, phloroglucin- 
aldehyde compound and sodium acetanthranilarsinate) all gave stable 
solutions. The cause of the decomposition must therefore lie with 
some interaction between the amino-group and the second hydroxyl 
group of the arsenic acid residue. Perhaps a free hydrogen atom in 
the para-position is a criterion, for sodium p-phenolarsinate is also 
unstable, whereas the disodium salt, or sodium p-methoxyphenyl- 
arsinate, is stable. In arsanilic acid itself it may be that the 
formation of an inner salt neutralises the groups in question, for free 
p-phenolarsinic acid, in which this is impossible, is very unstable in 
solution. J.C. W. 


Preparation of Acyl Derivatives of p-Aminophenylarsinic 
Acid. CHemiscne Fapeik aur Actien (vorm. E. Scuerine) (D.R.-P. 
268983).—p-lodoacetylaminophenylarsinie acid, 

CH,I-CO-NH-C,H,°AsO(OH),, 
prepared by treating sodium p-aminophenylarsinate with iodoacetyl 
chloride or iodoacetic anhydride, forms white needles, m. p. 196° 
(decomp.). p-lodopropionylaminophenylarsinic acid, white needles, 
m. p. 224° (decomp.), is similarly prepared from iodopropiony] chloride. 
J.C. C. 


Aromatic Arsenic Compounds. V. p-Iodoso- and p-Iodoxy- 
phenylarsinic Acid. P, Karner (Ber., 1914, 47, 96—98. Compare 
A., 1913, i, 413; 1912, i, 740, 929).—p-Iodoso and p-iodoxy-pheny!- 
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arsinic acids can both be obtained directly cr indirectly from 
p-iodophenylarsinic acid (Mameli and Patta, A., 1909, i, 543). 

Chlorine is led into a cooled solution of p-iodophenylarsinic acid in 
acetic acid, when phenylarsinic acid p-iodochloride, ICl,-C,H,*AsO,H,, 
crystallises. This is a yellow substance always giving an odour of 
chlorine. When treated cautiously in aqueous suspension with sodium 
hydroxide solution, it is converted into p-iodosophenylarsinic acid, 
10°C,H,°AsO,H,, a colourless, crystalline powder of maiked oxidising 
power, which decomposes explosively when heated. 

Oxidation of p-iodophenylarsinic acid or of p-iodosophenylarsinic acid 
in ice-cold N-sodium hydroxide solution by chlorine yields p-todory- 
phenylarsinic acid, as a colourless, granular solid. It is a stronger 
oxidising agent than the p-iodoso-compound, 

p-lodo-, p-iodoso-, and p-iodoxy-phenylarsinic acids have almost equal 
toxic effects on mice, but the two former, unlike the iodoxy-compound, 
affect mice with jaundice. D, F. T. 


Derivatives of Naphthylarsinic Acid. N. Anpregv (J. Russ. 
Phys. Chem. Soc., 1913, 45, 1980—1985),—1-Nitronaphthyl-4-arsinic 
acid, NO,°C,,H,*AsO(OH),, obtained by nitrating a-naphthylarsinic 
acid, forms pale yellow needles and is converted into a-nitronaphthalene 
by heating with concentrated hydrochloric acid at 120°, into 
a-naphthol by fusion with potassium hydroxide, and into 1 : 4-chloro- 
nitronaphthalene by treatment with phosphorus pentachloride. Just 
as with m-nitrophenylarsinic acid, the arsenic in 1-nitronaphthyl- 
4-arsinic acid is so stably connected with the naphthalene that it is 
not replaced by iodine and only slightly by bromine ; on the other 
hand, the arsenic of p-nitrophenylarsinic acid is readily replaced by 
either bromine or iodine. Reduction of the nitronaphthylarsinic acid 
to the corresponding amino-derivative is rendered difficult by the ease 
with which the arsenic grouping undergoes reduction. 

Diaminoarsenonaphthalene hydrochloride, 

HCl,NH,°C,,H,° As: As°C,,H,*NH,,HCl, 
obtained by reducing 1-nitronaphthyl-4-arsinic acid in methyl-alcoholic 
solution by means of stannous chloride and hydrochloric acid, forms a 
fine, pale yellow precipitate, and both the hydrochloride and the free 
base readily oxidise in the air, especially if the latter is moist. 
1-Aminonaphthyl-4-arsinic acid, NH,*C,,H,*AsO(OH),, is prepared 
by fusing a-naphthylamine arsenate or, better, by heating a mixture 
of a-naphthylamine and arsenic acid gradually to 175° (compare 
Adler and Adler, A., 1908, i, 492), the yield being very greatly 
diminished if traces of moisture are present. Diazotisation of the 
amino-acid yields the hydrochloride of the aminoazo-compound, 
AsO(OH),°C,,)H,°N,°C,,H,"NH,,HCl, 
as a dark raspberry-red precipitate. 
Diaminodthydroxyarsenonaphthalene dihydrochloride, 
HCI,NH,°C,,H,(OH):As: As°C,,H,(OH)-NH,,HCI, 
obtained by nitrating Adler and Adler’s hydroxynaphthylarsonic acid 
(/oc. cit.) and reducing the product by means of stannous chloride and 
hydrochloric acid, forms a fine, brownish-yellow powder. T. H. P. 
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Splitting of Arseno-compounds by Methylation. A. Berrueim 
(Ber., 1914, 47, 271—277).—The action of methyl iodide on arseno- 
compounds results in the formation of a quaternary arsonium iodide 
and a primary arylarsine di-iodide, thus : 

ArAs: AsAr+3Mel = AsMe, Arl + ArAsl,,. 
The tertiary aryldimetbylarsine, AsMe,Ar, must be assumed to be an 
intermediate product, and the true addition, which represents a trans- 
formation from the primary tothe quaternary series, extends only to 
one half of the molecule, which is resolved at the double linking. The 
reaction is intermediate to those of methyl iodide on arsenic, 

As, + 4MeI = AsMe,I,AslI,, 

and on the cacodyls, AsR,-AsR,+2MeI=AsMe,R,I + AsR,I (com- 
pare Cahours, Annalen, 1862, 122, 198, 206). 

The yellow oily compounds obtained by Auger (A., 1904, i, 724) by 
the action of sodium hypophosphite and sulphuric acid on methyl- and 
ethyl-arsinic acid are similarly decomposed on methylation, and must, 
therefore, be regarded as arsenomethane, etc. 

The actions of ethyl iodide and higher homologues on arseno- 
compounds are more complicated. When heated in a sealed tube at 
100°, arsenobenzene and methyl iodide yield phenyltrimethylarsonium 
iodide, the corresponding periodide, and phenyldi-iodoarsine, AsPh],. 
Arsenobenzene and ethyl iodide give (1) iodoarsenobenzene, (2) a 
quaternary iodide, probably phenyltriethylarsonium iodide, (3) phenyl- 
di-iodoarsine, and (4) a colourless oil of strong cacodyl-like odour, 
which is apparently a second or tertiary compound, or a mixture of 
these. 

p-Arsenotoluene and methyl iodide yield p-tolyltrimethylarsonium 
iodide, m. p. 274—275° (frothing) (compare Michaelis, A., 1902, i, 411), 
and p-tolylarsenic oxide, C,H,*As0O. 

p:p’-Di-iodoarsenobenzene and methyl iodide give (1) p-todophenyl- 
trimethylarsonium iodide, C,H,1-AsMe,I, which contracts considerably 
above 285°, and melts and boils at 300°, and (2) the corresponding 
substituted arsenic oxide. 

p-Anisylarsinic acid, prepared by methylating hydroxyphenylarsinic 
acid, has m. p. 179—180°, but softens much below this temperature. 
Michaelis (A., 1902, i, 411) gave m. p. 203°. 

p : p'-Dimethoxyarsenobenzene and methyl iodide yield (1) p-anisyl- 
trimethylarsonium iodide, OMe*O,H,*AsMe,I, m. p. 213°, with previous 
softening, and (2) p-anisyldi- iodoarsine. T. H. P. 


Compounds of Chlorine, Bromine, and Iodine with Diamino- 
dihydroxyarsenobenzene and Silver. J. Danysz (Compt. rend., 
1914, 158, 199—201).—The compounds referred to are obtained by 
adding drop by drop a solution of the silver haloid in aqueous 
potassium cyanide to a solution of diaminodjihydroxyarsenobenzene 
hydrochloride until a permanent precipitate is just formed. This is 
just redissolved by addition of hydrochloric acid and the silver halogen 
compound is precipitated as its sulphate by addition of sulphuric acid. 
The last traces of potassium cyanide are removed by washing with a 
solution of potassium chloride. In the formation of these compounds 
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one molecule of the silver haloid reacts with one molecule of the 
arsenobenzene. The compounds obtained vary in colour from orange- 
yellow to deep brown, and the chloro-compound is less active as regards 
antiseptic and therapeutic properties than the iodo-, and still less so 
than the bromo-compound, The toxicity of the bromo-compound is 
almost the same as that of salvarsan itself, whilst its sterilising power 
in vitro and in vivo is much greater. W.G 


Preparation of Arseno-metallic Derivatives Containing 
Noble Metals. Farswerke vorm. Meister, Lucius & Brtninea 
(D.R.-P. 268220, 268221).—Aqueous solutions of the salts of 3: 3’- 
diamino-4 : 4’-dibydroxyarsenobenzene and of gold or the metals of 
the platinum group are mixed, whereby additive compounds are 
obtained in which the metal is not precipitated by the ordinary 
reagents, The compounds are separated by evaporation in a vacuum, 
or by precipitation with alcohol and ether, or alcohol and acetone. 

The second patent describes similar compounds obtained from the 
sodiam formaldehydesulphoxylate compound of 3: 3’-diamino-4: 4’- 


dihydroxyarsenobenzene, employing copper, silver, gold and platinum 
salts, J.C. C. 


Physiological Chemistry. 


Influence of Intravenous Infusions of Acids, Alkalis, and 
Neutral Salt Solutions on the Respiratory Exchanges. 
ALFRED L&iMpORFER (Biochem. Zeitsch., 1914, 59, 451—469).—By 
means of the Zuntz-Geppert apparatus used with tracheotomised 
rabbits under urethane narcosis, the following results were obtained. 
Immediately after intravenous infusion of acid solutions, the ex- 
change drops to below its normal value. A diminution also follows 
the injection of alkalis when their concentration reaches a certain 
percentage. Administration of a large amount of sodium chloride 
also causes a diminution of the oxydative processes. All these 


results appear to depend on some action of salts in the organism. 
S. B. 8. 


Variations in the Gaseous Metabolism and Blood-Flow in 
the Human Lungs Due to the Respiratory Movements. A. 
Krocu and J. Linpmarp (Biochem. Zeitsch., 1914, 59 260—280).— 
Gaseous metabolism of the lungs is subject to considerable varia- 
tions. The oxygen intake, which should be nearly proportional 
to the blood-flow, is increased when breathing is chiefly diaphragm- 
atic (up to 40%) during inspiration, and decreased during ex- 
piration. In costal respiration, on the other hand, the oxygen 
intake is increased during expiration. The controlling factor is 
heré the variations in the abdominal pressure. Carbon dioxide 
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output increases steadily and strongly during expiration, as a 
consequence of the increased carbon dioxide tension in the alveolz. 
The amount of carbon dioxide excreted increases with increased 
blood-flow, but only to a small extent (0°4:1). The amount ex- 
creted is larger during inspiration than during expiration. This 
is due to the fact that during expiration, carbon dioxide is stored 
in the lung tissue in amount corresponding with its increased ten- 
sion, and is then given up again during inspiration. S&S. B. 8. 


The Laws of Absorption of Carbon Monoxide by the 
Blood in vivo. Maurice Nictovx (Compt. rend., 1914, 158, 
363—365).—The law of mass action applies to the absorption of 
carbon monoxide from a mixture of that gas and oxygen by blood 
in vivo just as in vitro (compare this vol., ii, 111). For a given 
mixture of carbon monoxide and air, which is not fatal, breathed 
by an animal, the carbon monoxide is fixed by the blood up to a 
certain limit, which cannot be passed. Oxygen displaces carbon 
monoxide from the blood, and thus this gas is the best antidote 
for carbon monoxide poisoning. W. G. 


The Protein Sugar of Blood Plasma. Henri Brerry and 
Apert Ranc (Compt. rend., 1914, 158, 278—280. Compare A., 
1913, i, 923; this vol., i, 218)—The “combined” sugar in the 
blood is found to occur in the protein constituents, being removed 
by reagents which precipitate protein. The ratio of combined 
sugar in arterial blood to that in venous blood is of the same order 
as that of their protein content. Fibrinogen, serum-globulin, and 
serum-albumin when prepared and purified yielded sugar on hydro- 
lysis. The ratio of protein nitrogen to combined sugar in blood 
plasma varies with animals of different species, the variation being 
less important with animals of the same species. W. G. 


Detection of Free Amino-acids in Blood under Normal 
Conditions. Emit ABDERHALDEN (Zeitsch. physiol. Chem., 1913, 88, 
478—483).—After the proteins had been completely removed from 
50 litres of blood serum, it was found possible by precipitation 
with mercuric acetate to isolate a number of amino-acids, including 
proline, leucine, valine, alanine, glycine, aspartic acid, glutamic 
acid, arginine, lysine, and histidine. The identification was sup- 
ported by analyses in many cases. The previous removal of 
protein (on the completeness of which the significance of the work 
depends) was effected by coagulation (under particular conditions) 
and also by dialysis. The experimental data will be published in 
a later paper. R. V. 8. 


The Iron Content of Leucocytes and Lymphocytes. S. 
Saneyosui (Biochem. Zeitsch., 1914, 59, 339—346).—The iron content 
was determined in the following: Pus from rabbit (two samples, 
one fresh and one preserved in alcohol), pus from dog, cells from 
lymph glands, and thymus cells. In a large number of determina- 
tions the iron varied from 0°0943 to 0°1451°/ . There was no 
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marked difference found between the iron content of lymphocytes 
and leucocytes. S. B. 8. 


The Physico-chemical Mechanism of Hzemolysis by Specific 
Hemolysins. Upenpra Nata Branmacnart (Biochem. J., 1913, 
7, 562—567).—Corpuscles, after treatment with a serum contain- 
ing a specific amboceptor, in which the complement has been 
destroyed, are found to be more resistant to hemolysis by water 
than normal corpuscles, or corpuscles which have been treated with 
a serum which does not contain a specific amboceptor. The ex- 
planation suggested is that the amboceptor fills in the pores between 
the molecules of the outer walls of the erythrocytes. It was found 
that there was no reduction in the volume of the corpuscles after 
treatment with amboceptor; the increased resistance is not due, 
therefore, to a reduction in the volume. Ss. B. S. 


Lipoproteins. III. The Hemolytic Action of the Lipo- 
proteins. Gurpo Izar and Paoto Ferro (Biochem. Zeitsch., 1914, 59, 
238—243).—The various synthetic lipoproteins exert a hemolytic 
action, which is inhibited by serum, cholesterol, lecithin (only 
slightly), and to a very small extent by calcium chloride. Boric 
acid, potassium oxalate, and saturated sodium chloride solutions 
exert no action on the inhibitory property of serum ; the cholesterol 
inhibition is neutralised by boric acid and potassium oxalate, whilst 
the action of calcium chloride is increased by potassium oxalate 


and not affected by boric acid or salt solution. — 8. B. 8. 


Lipoproteins. IV. The Behaviour of Blood-serum from 
Different Species of Animals. _Guipo Izar and Paoto Ferro 
(Biochem. Zeitsch., 1914, 59, 244—246).—The sera of ox, rabbit, dog 
or goat, after mixture with emulsions of the myristyl derivatives 
of peptone, edestin, elastin, histidine, and albumose (which have 
not been heated), exhibit somewhat larger changes in the stalag- 
mometric measurements than are produced by the addition of the 
same emulsions to non-tumorous human sera. The changes pro- 
duced by the sera of pigeons, sparrows, and fowls are still larger ; 
by heating the latter sera with the emulsions for one hour at 50°, 
very little change in the surface tension is produced, whereas in the 
former series of sera a diminution in this constant is produced, a 
change not observed by a similar treatment of the lipoproteins and 
human non-tumorous sera. S. B.S. 


The Hemolytic Action of Terpenes. Nosvuxkicur IsnizaKa 
(Arch. expt. Path. Pharm., 1914, '75, 194—229).—Comparisons between 
surface tension, solubility, capillary activity, and chemical constitu- 
tion were made stalagmometrically for a series of terpene alcohols 
and ketones. Their degree of hemolytic action depends on purely 
physical properties, namely, capillary activity, but also on chemical 
properties; the degree of saturation has no influence. Within 
certain limits, a diminished degree of saturation increases the solu- 
bility in water, and diminishes capillary and hemolytic action. 
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Some of the substances investigated change the blood-pigment into 


methemoglobin; this is especially the case for unsaturated com- 
pounds. W. D. H. 


The Metabolism of Infants during Starvation. II. ArrTnur 
ScHtossMANN and Hans Murscnwavuser (Biochem, Zeitsch., 1914, 58, 
483—502. Compare A., 1913, i, 1407).—The authors give details 
of further metabolism experiments on one of the children used 
in the previous research during a preliminary period of feeding on 
a fixed diet (butter-milk, cream, and banana flour), during a 
succeeding period of starvation lasting for seventy-six hours, and 
during a final period with the same diet as in the preliminary 
period. They estimate the nitrogenous metabolism during these 
periods, the water exchanges, the excretion of acetone substances, 
and the respiratory exchanges. They thus obtain the data for 
estimating the basal metabolism during starvation (as the child 
exhibited few movements during the period in which the respira- 
tory exchanges were measured), and determining the constituents 
of the body which supported the caloric needs of the organism 
when food was withheld. They compare their results with those 
of the former investigation, and confirm the statement there made, 
that the poorer the diet in proteins in the period before starvation, 
the less is the amount of body protein destroyed during starvation. 
A sparing diet before starvation protects the organism, therefore, 
during starvation. 8. B. 8. 


The Value in Metabolism of Protein Cleavage Products 
Injected Intravenously. I. C. Ornme (Zeitsch. physiol. Chem., 
1914, 89, 312—320).—A preliminary statement of an investiga- 
tion on dogs in relation to the question of the nutrition value of 
“erepton,” a commercial product containing 75% of formaldehyde- 
titratable nitrogen. The animals were in a state of inanition, or on 
a carbohydrate-fat diet. The injections were made slowly to avoid, 
so far as possible, toxic effects. The result was that the nitrogen 
of the injected material participates in metabolism, and that 
nitrogenous equilibrium can be maintained. So far, however, no 
evidence was obtained that the injected material protected the 
body-nitrogen from decomposition. W. D. H. 


The Metabolism of Endogenous and Hxogenous Purines 
in the Monkey. Anprew Hunter and Maurice H. Givens (J. Biol. 
Chem., 1914, 17, 37—53).—A number of data are given in relation to 
the fate of certain purine derivatives given to monkeys sub- 
cutaneously or by the mouth. Many protocols are given in full, 
but no general conclusions are stated. The results confirm, and to 


some extent correct or amplify, conclusions previously published. 
W. D. H. 


Comparative Value of Various Sugars in the Feeding of 
Infants. Cuas. C. Hasxett (Lilly Sci. Bull., 1914, 1, 136—150).— 
The results, which are mainly of clinical interest, indicate that 
the best feeding results were on a diet containing “ malt-soup 
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extract.”” Next in order was lactose, followed by a mixture of 
dextrins with maltose. S. B.S. 


Effects of Nutrition with Maize. VI. Nutritive Value 
of Zein, Gliadin and Ovalbumin. S. Baationt (Atti R. 
Accad, Lincei, 1913, [v], 22, ii, 721—7-8. Compare A, 1913, i, 
214).—Nutrition experiments were made with albino rats, which 
were fed with zein, gliadin, or ovalbumin, the other constituents 
of the food being the same in the three cases. The balance of 
nitrogen and the weight and general condition of the animals 
were studied. 

The results show that each of these three proteins is capable, not 
only of maintaining in equilibrium the balance of nitrogen in 
either adult or adolescent rats, but of leading to the formation 
of a reserve of nitrogen in the organism. When, however, oval- 
bumin is supplied, the animals keep or increase their weight, 
whilst with gliadin, and more especially with zein, constant 
diminution in weight occurs. 

The conclusion is drawn that, owing to their chemical structures, 
zein and gliadin cannot completely replace animal proteins in the 
food of man and animals not adapted to their ingestion. These 
vegetable proteins seem to produce serious disturbance of the 
metabolism of the fats and carbohydrates, with the result that the 
assimilative processes undergo relative retardation. Such dele- 
terious action is due to the lack or presence of certain amino-acid 
residues in the protein molecule. a. we E. 


The Sulphur-content of the Cerebral Cortex in Normal 
and Demented Persons. S. WoskreEssEnskI (Zeitsch. physiol. Chem., 
1914, 89, 228—231)—In healthy persons, and in those who 
suffer from various forms of mental disease (seven cases), the mean 
percentage of sulphur in the cortex of the brain was 0°66. The 
variations are from 0°64 to 0°69. The increase of neutral sulphur 
in the urine noted in the urine in cases of psychosis can hardly be 
related to the sulphur in the brain, neither is there any relation 
between the latter and mental disease. W. D«. H. 


The Effect of Chemical Products of Muscular Activity on 
the Frequency and Force of the Heart-beat. M. S. Perersen 
and H. 8. Gasser (Amer. J. Physiol., 1914, 33, 301—312).—The effect 
of extracts of tetanised muscle on the isolated cat’s heart is to 


cause an increase in the size of the heart beat, but not in the rate. 
W. D. H. 


The Action of Serum on the Perfused Heart of the 
Rabbit. A. R. Cusuny and J. A. Gunn (J. Pharmacol. Expt. Ther., 
1913, 5, 1—19).—The addition of serum to Ringer’s solution, per- 
fused through an excised rabbit’s heart, first stimulates and then 
depresses the heart, and reduces the coronary flow. The latter is 
not due to increase of viscosity. Egg-albumin, starch, and even the 
animal’s own serum or plasma have the same effect, which is 
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attributed, not to any special poison, but to an abnormal state of 
the heart induced by isolation and perfusion. W. D. H. 


The Sugar Consumption of the Surviving Heart. P. Rona 
and G. G. Wienko (Biochem. Zeitsch., 1914, 59, 173—182).—The 
rabbit’s heart, when perfused with sugar dissolved in Tyrode’s 
solution, consumes more sugar than when perfused with Locke’s 
fluid. The latter differs from the former chiefly in that it contains 
less sodium hydrogen carbonate. By reducing the concentration 
of this salt in Locke’s solution, results were obtained similar to those 
got with Tyrode’s solution. The authors draw the conclusion that 
the sugar consumption of the heart is markedly affected by rela- 
tively small changes in the hydrogen ion concentration. S. B. S. 


The Glycogen Content of the Liver after Diets of Pro- 
teins and their Degradation Products; the Functions of the 
Liver in the Utilisation of Proteins and Degradation Pro- 
ducts. ALtrrep TscHaNnNeEN (Biochem. Zeitsch., 1914, 59, 202—224). 
—The effect of feeding rats on peptones, with addition only of 
small amounts of substance to render the diet palatable, is to make 
the liver free of glycogen. On addition of small amounts of carbo- 
hydrates to this diet, the liver stores up only very small amounts 
of glycogen. The inhibitory action of the peptones on the forma- 
tion of glycogen can be counteracted only by relatively large amounts 
of carbohydrates and caseinogen. Peptones exert in the case of rats, 
as has already been observed in the case of dogs, an irritant action 
on the liver, causing an excretion of bile in the urine. In contrast 
to the peptones, meat, freed from carbohydrates, causes a forma- 
tion of glycogen in the liver, which is, however, small in amount. 
Caseinogen, on the other hand, is a good glycogen former, although 
its degradation products exert an inhibitory action, which is not 
so great as that of peptone. Degradation products can be employed 
instead of the corresponding proteins in the maintenance of the 
organism, but these researches indicate that the liver functions in 
a different manner in the two diets. Alanine favours, whereas 
glutamic acid inhibits, the formation of glycogen in the liver. 

S. B. S. 


Protein Storage in the Liver. N. Trcumenev (Biochem. Zeittsch.. 
1914, 59, 326—332).—Mice were starved, and some were killed 
without feeding and served as controls, whilst others received a 
diet of meat for a few days after the period of starvation, and were 
then killed. The weights of the livers, the amount of nitrogenous 
matter precipitable by tannic acid, and also the nitrogen-phosphorus 
ratio in this precipitate in the two series of animals were estimated 
and compared. It was found that the fed animals showed (as com- 
pared with the controls) marked increase in the weights of the 
livers, in the proteins of these organs, and in the nitrogen-phos- 
phorus ratio. The latter factor palinaies according to the author, 
an increase in the proteins, as apart from increase of cells, which 
latter phenomenon should be accompanied by increase of phos- 
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phorus (nucleoproteins). The conclusion drawn from these experi- 
ments is that protein feeding increases the proteins in the liver. 
The author discusses whether the increased proteins should be 
regarded as “reserve material”’ in the sense that glycogen and fats 
are. S. 


The Influence of Pregnancy and Castration on the Iodine 
and Phosphorus Metabolism of the Thyroid Gland. Freperic 
Fencer (J. Biol. Chem., 1914, 117, 23—28).—The thyroid of female 
animals shows greater functional activity than in the male, and is 
heavier in relation to body-weight and contains more iodine. It 
is not affected by pregnancy, but in males, castration leads to a 
diminution of thyroid tissue and a drop in iodine content. The 
phosphorus content is constant throughout. The iodine present 
occurs in a compound with a garlic-like odour. W. D. 4H. 


Estimation of Creatinine and Creatine in Muscle. Victor 
C. Myers and Morais 8. Fine (J. Biol. Chem., 1914, 1'7, 65—69).—In 
order to estimate creatine and creatinine separately, it is necessary 
to remove proteins from the muscle extract. Heat must not be 
employed, and the removal is best accomplished by colloidal iron 
or alumina cream. Creatinine exists in small amount in fresh 
muscle (4 to 8 mg. per 100 grams); on autolysis, it increases 
uniformly at the expense of the creatine, until equilibrium is 
reached. Added creatine shares the same fate, but added 
creatinine inhibits the process, or in sufficient amount, reverses it. 

W. D. H. 


The Extractives of Muscle. IV. Temisrocre Jona (Zeitsch. 
physiol. Chem., 1914, 89, 160—162. Compare A., 1913, i, 422).— 
From the extract previously described two further substances 
can be isolated. One of these is a substance which reduces 
ammoniacal silver solution, and has the composition and molecular 
weight required by the formula C,;H,ON,; m. p. 261° (corr., 
decomp.), [a]p —73°33° (in 1°5% solution in 95% alcohol). The 
other substance is of similar appearance; it reduces ammoniacal 
silver solution, and has the composition and molecular weight re- 
quired by the formula C,H,,O.N,; m. p. 215° (corr., decomp.), 
[a]j’ —30°0° (in 1°5% solution in 95% alcohol). R. V. 8. 


The Part Played by Lipoids in the Formation of Potential 
Differences at the Surface of Animal Organs. Jacqurs LorB 
and R. Beutner (Biochem. Zeitsch., 1914, 59, 195—201).—It is known 
that when the uninjured end of a frog’s muscle is immersed in a 
potassium salt solution, this end acquires a more negative potential 
than when immersed in a similar solution of a sodium salt with 
the same anion. The same phenomena have now been observed 
when, instead of the uninjured muscle, a guaiacol extract of the 
same is used, or a solution of lecithin in guaiacol. The influence 
of the anions on the potential of a muscle immersed in salt solu- 
tions has been studied by Héber, who has, shown that the tissue 
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becomes less positive as it is immersed in salts with anions in the 
following order: CNS, NOs,, I, Br, Cl, SO,. A similar influence 
of the anions has now been observed at the interface of a salt 
solution and a guaiacol solution of lecithin. These results are 
opposed to all theories of the surface potential which assume the 
latter to be due to injury of the membrane or selective permeability. 
They may be ascribed to the solubility of small quantities of salts 
in the lipoid; potassium salts are more soluble than sodium salts. 
From the results, the authors draw the conclusion that a lipoid 
layer or membrane exists in the surface of organs. S. B. 8. 


Protozoan Protoplasm as an Indicator of Pathological 
Changes. III. In Fatigue. Frank P. Unperniit and Loranpe 
Loss Wooprurr (J. Biol. Chem., 1914, 17, 9—12).—Extracts pre- 
pared from fatigued muscles produce no change in the division 
rate of Paramoecium as compared with that obtained with extracts 


of normal muscles. W. Dz. AH. 


The Fatigue Threshold as Affected by Adrenaline and by 
Increased Arterial Pressure. Cuartes M. Gruper (Amer. J. 
Physiol., 1914, 33, 335—-355).— Adrenaline causes a rapid recovery of 
the normal irritability of voluntary muscle (cat’s tibialis anticus) 
after fatigue and improves the contractive power. This is not 
entirely due to circulatory conditions, but is an effect on the muscle 
itself, and partly on the neuro-muscular function. W. D. H. 


The Osmotic Properties of the Adductor Muscle of the 
Clam (Venus mercenaria). Epwarp B. Meies (J. Biol. Chem., 
1914, 17, 81—98).—This muscle contains only 0°3% of chlorine, 
although the surrounding medium contains 16%. The imper- 
meability of the mantle to this element leads to this result; the 
elements of the muscle itself are not surrounded by semi-permeable 
membranes, but take up chlorine readily when immersed in sea- 
water. About 38% of the water in muscle is combined with 
colloids in such a way that it cannot dissolve sugar or salts; the 
same is true for vertebrate smooth muscle, although the irritability 
to electric currents is different in the two cases. W. D. H. 


The Réle and State of the Fluorine in the Animal 
Economy. ArManp Gautier (Compt. rend., 1914, 158, 159—166.* 
Compare A., 1912, ii, 681, 805, 806; 1913, i, 789, 1017).—A study 
of the fluorine content of different organs of the body, taken in 
conjunction with the phosphorus content of these organs, shows 
that they may be divided into three groups: 

(1) The tissues, such as the muscles, glands, nervous tissues, etc., 
which are most active in life functions, and the different secretions 
destined to function as nutrients, such as milk, in which the fluorine 
is bound to the phosphorus in the form of some organic nitrogenous 
substance, the ratio of fluorine to phosphorus varying from 1: 350 
to 1: 750, and in one case 1: 1493. 

(2) The tissues, such as the bones, cartilages, tendons, etc., where 


* and Bull, Soc. chim., 1914, [iv], 15, 241—248. 
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life is less active, in which one part of fluorine is only associated 
with from 130 to 180 parts of phosphorus, these two elements being 
apparently partly mineralised. 

(3) The organs of simple, mechanical protection or ornamenta- 
tion, such as the nails, hair, teeth, etc., where the ratio of fluorine 
to phosphorus is such as is found in fluorophosphatic minerals, and 
in particular in apatite. W. G. 


The Hydroxybutyric Acid Content of the Organs of 
Normal and Diabetic Individuals. Renrer Sassa (Biochem. 
Zeitsch., 1914, 59, 362—377).—Two satisfactory methods for the 
estimation of hydroxybutyric acid have been found. The one 
depends on the production of acetone by oxidation with dichromate 
and sulphuric acid (Schaffer’s method), in the course of which 
acetaldehyde is formed at the same time by the oxidation of the 
lactic acid. The acetone and aldehyde can be separated by Mond- 
schein’s process, by oxidising the aldehyde by hydrogen peroxide 
in alkaline solution. The acetone can then be distilled off and 
titrated by the iodometric method. The second method of 
estimating hydroxybutyric acid depends on the production of 
crotonic acid on distillation with sulphuric acid, the amount of the 
former acid being determined by titration with bromine water. 
The latter method contains a source of error due to fatty acids, 
when applied to tissues, but these can be eliminated by a process 
described by the author, which consists essentially in their separa- 
tion as insoluble barium salts. 

The blood and organs of normal individuals contain a fairly 
constant quantity of hydroxybutyric acid (0°01—0°02%).. The 
magnitude of the elimination of acetone substances by starving 
dogs, as a result of phloridzin treatment, depends on various 
factors, especially the fat content of the organism, and reaches its 
maximum generally on the second or third day of treatment. If 
the animal is killed at this point, the organs are found to contain 
two to three times the normal amount of hydroxybutyric acid. 
The amount stored is small compared with the amount eliminated 
in the urine. The amount found in the organs of man, dead after 
diabetic coma, reaches as much as eight times the normal, the 
liver containing the largest quantity. S. B. 8. 


Glycine Synthesis in the Organism. Renpe: Sassa (Biochem. 
Zeitsch., 1914, 59, 353—361).—The possible origin of glycine from 
glyoxylic acid is discussed, but no evidence to indicate this method 
of synthesis in the organism was found. An increased excretion 
of hippuric was not produced by the simultaneous administration 
to a rabbit of ammonium or sodium glyoxylate with benzoic acid, 
nor was any increase in the nitrogen titratable by the formaldehyde 
method found when the glyoxylate was digested with liver pulp at 
body temperature. S. B.S. 


The Source of Creatine in the Animal Organism. Karu 
Tuomas (Zeitsch. physiol. Chem., 1913, 88, 465—477).—A considera- 
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tion of the way in which creatine, a guanidino-compound (thus 
resembling arginine), originates in the body led to the investigation 
of how arginase or similar enzymes, or extracts of tissues, act on 
guanidine compounds. 

€-Guanidinohexoic acid is obtained by the action of cyanamide 
on ¢€-aminohexoic acid as microcrystalline needles; the hydro- 
chloride, m. p. 165°; aurichloride, C;H,;O.N;,HAuCl,, octahedra, 
m. p. 166°; nitrate, stout prisms, m. p. 154—155°; and acetate 
were prepared. 

Liver press juice does not cleave this acid, but splits y-guanidino- 
butyric acid into urea and y-aminobutyric acid. Muscle press 
juice, which probably contains no arginase, does not possess the 
latter activity. W. D. H. 


Detection and HEstimation of Acetone, Physiological 
Acetonuria: Influence of Certain Drugs and Hunger. C. 
Cervetto and F. Giraenti (Arch. expt. Path. Pharm., 1914, 75, 
153—167).—Lieben’s method, applied after distillation, was found 
to be the best and most delicate method for detecting acetone in 
urine. Acetone is a normal and constant constituent of the urine 


of man, dog, and rabbit; its amount is increased by hunger. 
W. D. #. 


The Absence of Sugar in the Urine after Pancreatectomy 
in Pregnant Bitches near Term. A. J. Cartson, J. 8. Orr, and 
W. S. Jones (J. Biol. Chem., 1914, 1'7, 19—22).— Removal of the 
pancreas is fatal in such animals, but glycosuria is absent; the 
foetuses also die. This may be explained on the detoxication 
theory of pancreas activity, the hypothetical toxins being accumu- 
lated in the fetal pancreas, or by the passage of the internal 
secretion of the fetal pancreas into the maternal blood, or excess 


of sugar may pass into the foetal blood to be stored and oxidised. 
W. Dz. H. 


The Nitrogen Excretion of the Monkey. ANnprew Hunter 
and Maurice H. Givens (J. Biol. Chem., 1914, 17, 55—59).—The 
daily average composition of the urine of one monkey is given. 


D. H. 


The Occurrence of “ Urogon” in Human and Animal’s Urine. 
Ernst Fricke (PAiiger’s Archiv, 1914, 156, 225—252).—The occurrence 
of phenol or phenolic derivatives, the precise chemical nature of 
which is still uncertain, was first noted by Stideler in 1851, and 
confirmed by numerous later workers, whose writings are quoted. 
The term urogon is employed for this constituent of the urine. 
It occurs in the urine of man and domestic animals, is especially 
abundant in herbivora, and its quantity in human urine is in- 
creased by a vegetable diet. W. D. H. 


The Variations in the Excretion of Endogenous Uric 
Acid Produced by Changes in Diet. Grorce Granam and 
E. P. Poutton (Quart. J. Med., 1913, 7, 13—28).—A diet of protein 
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and fat of insufficient caloric value causes a fall in the output of 
endogenous uric acid of between 30 and 50%. If most of the fat 
is replaced by carbohydrate, no such fall occurs. A fall also occurs 
during the first few days of starvation, and during the consump- 
tion of fat and carbohydrate diet. The fall cannot be accounted 
for by lessening of protein metabolism, or a loss of body protein, 
nor by acidosis or increased metabolism of fat; the probable 
explanation is an interaction between protein and carbohydrate 
metabolism. W. Dz. H. 


The Influence of the Rate of Urine Flow on the Secre- 
tion of Uric Acid. J. H. Ropertson (Amer. J. Physiol., 1914, 33, 
324—-334).—The experiments recorded on dogs and hens did not 
definitely settle whether increased water excretion or the change 
in the blood flow is responsible for the parallelism between increase 
in urine flow and uric acid excretion. W. D. H. 


The Chemistry of the Blood in Conditions of Anemia. 
Emit Mepaxk (Biochem. Zeitsch., 1914, 59, 419—428).—Estimations 
were made of the cholesterol and cholesteryl ester contents of the 
blood of patients with various diseases. The iodine numbers of 
the fats, both before and after separation of the cholesteryl sub- 
stances, were also determined by the methods described by the 
author. Although the results give some indication of the momen- 
tary condition of the disease, they do not throw any light on the 
cause of the anemia or of the hemolytic processes. S. B. 8. 


The Cholesterol Content of Cancer in Rats. C. B, Bennett 
(J. Biol. Chem., 1914, 1'7, 13—14).—The injection of cholesterol into 
rats does not markedly affect the cholesterol content of cancer 
tissue. In cancer, as in normal tissues, the cholesterol content 
increases with age. Quickly growing cancer tissue contains less 
cholesterol than that which grows slowly. W. D. H. 


Lipoproteins. V. Immunisation Experiments. Guipo Izar 
and Prosprro Mammana (Biochem. Zeitsch., 1914, 59, 247—248).— 
Human tumour sera, and sera from sarcomatous rats, cause no 
specific complement deviation in presence of synthetic antigens for 
the meiostigmin reaction. Repeated injections of the myristyl 
derivatives of peptone, elastin, edestin, histidine, or arginine into 
rabbits produce no specific anti-substances which can be detected 
by the methods of either complement deviation or the meiostigmin 
reaction. S. B. S. 


Synthetic Antigens to the Meiostigmin Reaction for 
Malignant Tumours. II. Some Compounds of Fatty Acids 
with Proteins. Guipo Izar and Giusepre pi Zuattro (Biochem. 
Zeitsch., 1914, 59, 226—233).—An account is given of some attempts 
to replace the pancreas antigen in the above-mentioned meiostigmin 
reaction. The preparation of myristyl derivatives of Witte’s pep- 
tone is described, and the precautions necessary for obtaining a 
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satisfactory preparation are specified in detail. A —_ number 
of myristyl derivatives of various proteins and degradation pro- 
ducts (peptones, amino-acids, etc.) have been prepared, some of 
which act as satisfactory antigens, whilst others do not. In addi- 
tion to those of myristic acid, derivatives from other fatty acids or 
mixtures of fatty acids have been obtained. None of the pure 
fatty acids gave with proteins a compound which acted as an 
antigen. On the other hand, the mixture of fatty acids isolated from 
cacoa butter, pancreas, and various malignant tumours yielded com- 
pounds with proteins, and their degradation products, which were 
active as antigens, but only, however, with those proteins and 
derivatives of which myristyl derivatives were active. The 
activities of the myristyl and these other derivatives were about 
equal. S. B. 8. 


Synthetic Antigens to the Meiostigmin Reaction for 
Malignant Tumours. III. The Mannitol Esters. Guripo Izar 
and Paoto Ferro (Biochem. Zeitsch., 1914, 59, 234—235).—Addition 
of aqueous suspensions of mannitol esters of various fatty acids to 
blood-serum causes a diminution of its surface tension. If the 
serum-emulsion mixture is warmed for one hour at 50°, a marked 
rise in the surface tension is produced. Sera from both non- 
tumourous and tumourous individuals (man and rats) behave 
towards the mannitol esters in the same way. S. B. S. 


Synthetic Antigens to the Meiostigmin Reaction for 
Malignant Tumours. IV. Cholesteryl Esters. Guipo Izar 
and Paoto Ferro (Biochem. Zeiisch., 1914, 59, 236—237).—The 
emulsions added to blood-sera cause a diminution of the surface 
tensions; warming the mixture for one hour at 50° causes no 
appreciable change in these tensions. Tumourous and _ non- 
tumourous sera are affected in the same way. S. B. 8. 


The Various Actions of Colloidal Sulphur, with Special 
Reference to the Mode of Introduction into the Organism. 
L. Saspatani (Biochem. Zeitsch., 1914, 59, 378—407).—The author 
reviews in detail the literature on the pharmacological action of 
colloidal sulphur, and draws the conclusion that the varied results 
obtained by different investigators is due to the differences of the 
dispersion grade of the preparations used. His own experiments 
were carried out with a preparation prepared by Raffo’s method. 
This preparation in the presence of salts, etc., passes from the con- 
dition of hydrosol into a hydrogel, then into an amorphous, in- 
soluble form, and finally into the crystalline form. These changes 
in the presence of various tissues have been studied by the author 
both in vivo and in vitro. He has also studied the chemical 
changes of sulphur in the body. When injected subcutaneously, 
hydrogen sulphide is formed only very slowly. After inter- 
peritoneal injection it is formed more rapidly, but yet not suffici- 
ently quickly for it to be detectable in the expired air. When 
injected intravenously, it is readily formed, and for this reason 
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the highly colloidal sulphur is very toxic. As the sulphur aggre- 
gates get larger, the toxicity diminishes. Numerous experiments 
on dogs and rabbits with colloidal sulphur were performed. The 
dog can tolerate relatively large doses when the sulphur is intro- 
duced into the stomach. With the larger doses vomiting occurs, 
and the animal rapidly recovers. The sulphur is more toxic under 
the same condition in rabbits, as these animals cannot vomit. A 
little more than 0°1 gram per kilo. of body-weight can produce 
death. This dose can be well tolerated when introduced intra- 
peritoneally or subcutaneously, although larger doses can act 
toxically. When given intravenously, doses of 0°0065 to 0°0203 
gram are toxic, the toxicity depending on the rate at which the 
sulphur is introduced. 8. B. 8. 


(Pharmacological) Action of Colloidal Carbon Prepared by 
a Chemical Method. L. Sappatani (Biochem. Zeitsch., 1914, 59, 
408—417).—Colloidal carbon was prepared by the action of 
sulphuric acid on sugar. A preparation made in this way is not 
toxic, whatever its method of administration. It is very slowly 
- absorbed. When introduced intravenously, it only passes very 
slowly from the circulation into the organs. It is fixed chiefly. by 
the endothelial cells, to the greatest extent by those of the lungs. 
Even these are not functionally affected. S. B. S. 


Gluconeogenesis. VI. The Effects of Acetaldehyde and 
Propaldehyde on the Formation of Sugar and Acidosis in the 
Diabetic Organism. A. I. Rincer and E. M. Franken (J. Biol. 
Chem., 1914, 16, 563—579).—The injection of acetaldehyde or nropal- 
dehyde into female dogs, in which glycosuria had been induced by 
prior injection of phloridzin, results in a marked depression of the 
nitrogen elimination, which lasts for about twenty-four hours after 
the aldehyde administration, a rise in the absolute amount of 
dextrose eliminated during the period of aldehyde administration, 
in spite of the drop in the nitrogen, accompanied by a very high 
rise in the ratio dextrose/nitrogen. There is also a very marked 
depression in the acetone, acetoacetic acid, and 8-hydroxybutyric 
acid eliminations, where acidosis is high. The effect of the acet- 
aldehyde is remarkable, since neither ethyl alcohol nor acetic acid 
has any appreciable influence on the metabolism of the diabetic 
dog. Propyl alcohol and propionic acid possess the power of gluco- 
genesis, but do not affect the nitrogen metabolism or the acidosis 
to the extent that propaldehyde does. 

A remarkable fact is that the very large amount of extra dextrose 
eliminated is more than would be obtained if the whole of the 
acetaldehyde injected were converted into sugar. Thus apparently 
acetaldehyde possesses the power of converting some  sub- 
stance in the animal metabolism that is non-glucogenetic into one 
that is glucogenetic, and the substance so formed possesses a greater 
number of carbon atoms than does acetaldehyde. The same is true 
for propaldehyde, but to a less extent. The authors suggest that 
the aldehyde may combine with a substance such as #-hydroxy- 
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butyric acid, giving methyl-levulic acid, which would be converted 
into levulic acid, and this into dextrose. 

Similar experiments were attempted with formaldehyde, but all 
failed on account of the toxicity of this aldehyde, the animal usually 
dying within twelve hours of administration. W. G. 


Decomposition of Amino-acids and Formation of Glycine. 
F. Knoop (Zeitsch. physiol. Chem., 1914, 89, 151—156. Compare this 
vol., i, 229).—Administration of 8-phenylserine to dogs leads to 
the appearance of hippuric acid in the urine, so that the substitu- 
tion of oxygen at the B-carbon atom of a-amino-acids changes the 
point at which oxidation begins. The administration of ¢-phenyl- 
a-aminohexoic acid yields hippuric acid in the urine, no phenacet- 
uric acid being formed. R. V. 8. 


The Decomposition of m-Tolylalanine in the Organism. 
I. Lupwic Boum (Zeitsch. physiol. Chem., 1914, 89, 101—112).— 
m-Tolylalanine was given to dogs subcutaneously, and the urine 
examined ; it is more completely burnt in the body than Dakin 
showed to be the case with the para-compound. This supports the 
view that the methyl group in the nucleus is not destroyed; quinol . 
is an intermediate product. 

m-Tolualdehyde, when heated with hippuric acid, sodium 
acetate, and acetic anhydride, yields the azlactone, 

CH Me-CH:0< 0" : 
crystallising in yellow needles. This, when dissolved in sodium 
hydroxide and treated with hydrochloric acid, yields a-benzoy/- 
amino-m-methyleinnamic acid, CSH,Me-CH:C(NHBz)-CO,H, nearly 
colourless needles, m. p. 204°5°. By reduction in aqueous solution 
with sodium amalgam, this is converted into benzoyl-m-tolyl- 
alanine, C,H,Me-CH,*CH(NHBz)-CO,H, lustrous, colourless plates, 
m. p. 195°, which by heating for twelve to twenty-four hours with 
a large excess of 20% hydrochloric acid yields m-tolylalanine, 


C,H,Me-CH,*CH(NH,)-CO,H, which crystallises in slender needles, 
m. p. 245°. W. Dz. H. 


The Decomposition of m-Tolylalanine in the Organism. 
II. K, Fromuerz and L. Hermanns (Zeitsch. physiol. Chem., 1914, 
89, 113—120).—The chief quantity of the unburnt excreted residue 
of this acid cannot be extracted from the urine by ether; the sub- 
stance isolated from that fluid is m-tolylaceturic acid; in round 
figures, about two-thirds of the m-tolylalanine given is burnt in 
the body. 

m-T'olylaceturic acid (m-tolylacetylglycine), 

C,;H,Me-CH,°CO-NH-CH,-CO,H, 
m. p. 149°, colourless, prismatic crystals, is obtained by the action 
of glycine on m-tolylacetyl chloride, an oil of penetrating odour, 
b. p. 136°/15 mm. W. D. H. 
Adrenaline (Suprarenine) as the Physiological Antagonist 


of Morphine. A. Guper (Arch. expt. Path. Pharm, 1914, 75, 
333—-346).—The present experiments on rabbits confirm observa- 
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tions made by Lichatschov and by Schaternikova, that adrenaline 
antagonises the depressive and fatal effect of morphine. The 
observations made in the present research mainly relate to 


respiration. W. D. H. 


Hyperglycemia Produced by Pituitrin and Adrenaline. 
Tuor Srenstrém (Biochem. Zeitsch., 1914, 58, 472—482).—Intra- 
venous injection of pituitrin causes no change in the content in 
sugar of either the blood or the urine. The intravenous injection 
of relatively large doses causes a marked, but very transient, hyper- 
glycemia, and in certain cases, glycosuria. Some of the fractions 
of pituitary substances, isolated by Fiihner’s method, exert the 
same action. When pituitrin is administered subcutaneously, it 
exerts an inhibitory action on adrenaline, in that, in sufficient 
doses, it can entirely stop the hyperglycemia produced by the last- 
named substance. It can also diminish the mgiire hyperglycemia, 
and the hyperglycemia due to diuretin, psychical excitation, and 
venesection. . B.S. 


The Relative Intolerance of the Sheep to Subcutaneous 
Administration of Dextrose. ANvREw Hunter and Revusen L. 
Hitt (J. Biol. Chem., 1914, 17, 61—63).—The sheep’s capacity to deal 
with subcutaneously administered dextrose is greatly inferior to 
that of the dog; the latter can dispose of doses of 5, or even 7, 
grams per kilo. of body-weight ; the sheep has difficulty in retaining 
as small a dose as 0°5 gram. Whether the sheep is readily liable 
to alimentary glycosuria has not yet been tested. This result is 
unexpected when the natural diets of dog and sheep are compared. 
The pig and sheep are very much alike in their intolerance to 
subcutaneously administered dextrose. W. D. H. 


The Action of Digitalis in Therapeutics. A. R. Cusuny, 
H. F. Marris, and M. D. Siipersere (Zeari, 1912, 4, 33—-58).—The 
digitalis group slow the pulse in a certain number of cases, and, as 
a rule, this slowing is removed by atropine, and is therefore in- 
hibitory. In other cases atropine has no effect, and there is then 
a direct action of the drug on the conducting fibres between the 
pacemaker (sinus region) and the rest of the heart. In auricular 
fibrillation, digitalis and its allies slow the heart by direct action, 
for atropine has no effect. The inhibitory stimulation does not 
play any part in the beneficial action of the drug, which is to be 
ascribed to its direct action on the cardiac muscle solely. 


W. D. H. 


The Action of Egg-yolk Emulsions on Animals. G. Han- 
scHMIDT (Biochem. Zeitsch., 1914, 59, 281—297).—The intraperitoneal 
injection of emulsions of coagulated egg-yolk causes the death of 
animals (rabbits, guinea-pigs). The egg-yolk is for the most part 
absorbed, and there is a great emigration of leucocytes into the 
peritoneal cavity. If the two chief constituents of the yolk are 
injected separately, the _— are found to be resorbed, but not 
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the proteins, which remain encapsulated in the peritoneum, and 
no leucocyte emigration is observed. If the two are injected 
simultaneously, however, the proteins are absorbed, and death of 
the animals results. Uncoagulated egg-yolk can be injected in 
very large quantities without injury to the animals. Liquid white 
of egg is also harmless, even when injected simultaneously with 
lipoids. If, however, it is coagulated, it causes also, when injected 
with lipoids, the death of the animal. Lycopodium is partly 
absorbed when injected with lipoids, but not when injected alone. 
It appears from these experiments that the toxicity is dependent 
on three factors, viz., coagulated proteins, lipoids, and leucocytes. 
The migration of léucocytes is due to the lipoids. When the latter 
are present, the former can cause the resorption of coagulated 
proteins from the peritoneal cavity. They are then carried to the 
blood stream, and cause the death of the animal by production of 
embolisms. S. B. 8. 


Degradation of Fatty Acids in the Animal Body. Leo 
Hermanns (Biochem. Zeitsch., 1914, 59, 333—336).—A discussion and 
criticism of certain results obtained by the author and by E. Fried- 
mann (A., 1913, i, 1276). 8. B. 8. 


Intestinal Autointoxication. I. The Influence of p-Hydroxy- 
phenylethylamine oa the Blood of Guinea-pigs. Toxu Iwao 
(Biochem. Zeitsch., 1914, 59, 436—443). — Repeated injection of 


p-hydroxyphenylethylamine into guinea-pigs lead to severe anemia 
of pernicious character. The author gives a detailed description 
of the blood and differential blood-counts. These results are pro- 
duced by much larger doses than are necessary to obtain results 
of therapeutic value. S. B. 8. 


Pharmacology of the Respiratory Centre. ArrHur R. 
Cusuny (J. Pharmacol. expt. Ther., 1913, 4, 363—398).—Morphine, 
chloral, urethane, caffeine, and strychnine affect the frequency 
rather than the depth of respiration, and, as a rule, frequency and 
depth vary inversely. Morphine, chloral, and urethane retard and 
deepen respiration; strychnine and caffeine quicken it, and make 
it shallower. That the respiratory centre is normally dependent 
on carbon dioxide acting as a hormone receives support from these 
experiments, for the drugs mentioned vary the reaction of the 
centre to this gas. The part played by nervous control is also 
discussed, but changes in nervous control fail to account for all 
the features observed ; drugs act primarily on the rhythmic process, 
which both nervous and chemical stimuli control. W. D. H. 


The Behaviour of Neosalvarsan and Salvarsan in the 
Organism. J. ABELIN (Arch. expt. Path. Pharm., 1914, 75, 
317—332).—After intravenous injection of neosalvarsan, the urine 
during the first hour contains formaldehyde, which can be detected 
by the reaction with phenylhydrazine, potassium ferricyanide, and 
hydrochloric acid. The sterile condition of the urine indicates that 
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the formaldehyde is either free or in a loosely bound condition. 
The urine also gives the diazo-reaction; this is true also for 


salvarsan injection, but after intra-muscular injection it is not 
present, W. D. H. 


The Behaviour of Pyridine in the Frog’s Organism. 
KanaE Mayepa and Masasiro Ooata (Zeitsch, physiol. Chem., 1914, 
89, 251—252).—His and others showed that after giving pyridine 
to hens, goats, and pigs, the urine contains pyridylmethyl- 
ammonium hydroxide. Abderhalden and his colleagues showed 
that rabbits are not able to methylate pyridine. The present re- 
search shows that frogs in this respect, agree with the animals 
investigated by His. W. D. H. 


[Physiological] Action of Strophanthin. Watrner Srravup 
(Biochem. Zeitsch., 1914, 59, 496---497).—The author corrects a 
statement made in a former paper (A., 1910, ii, 1094), in which 
he gives the toxic solution of Gratus strophanthin as 1: 400,000, 
whereas Heffter and Sachs give 1: 25,000 as the toxic dose (A., 
A., 1912, i, 482). He now finds that his own figures are due to 
an error, as he worked, not with the Gratus, but with the Kombé 
strophanthin. The differences in the toxicity of this preparation 
as determined now by the author and by Heffter and Sachs may 
be ascribed to the differences of temperature at which the experi- 
ments were performed. 8. B. S. 


Action of the Serum on Ureases (Specific Auxoureases). 
MarGAaRETE Fark (Biochem. Zeitech., 1914, 59, 298—315).—When 
soja urease, in not too large quantity, is mixed with serum, a 
marked increase in the urease action can be detected. The amount 
of urease present must, of course, be smaller than that necessary 
for the production of maximal decomposition of urea. The sub- 
stance in serum which stimulates the urease action is designated 
auxourease. This auxourease is not, apparently, a ferment which 
is activated by the addition of soja-bean extract, as the latter con- 
tains a very active urease by itself; furthermore, although the auxo- 
substance is not dialysable, it can be boiled for two minutes with- 
out losing its properties. Sera of rabbits which have been 
immunised against soja urease still contain the auxo-substance. 


The soja auxourease is without action on the Robinia urease. 
S. B..S. 


The Fate of the Soja Urease in Normal and Treated 
Animals. Marcarete FAtk (Biochem. Zeitsch., 1914, 59, 316—325).— 
Normal sera contain no urease. The ferment can be detected, 
however, in the sera of animals within four to forty-eight hours 
after injection of soja extract. After the longer interval, the 
amount commences to diminish. If the animal has received 
several injections of soja extract beforehand, smaller amounts than 
normal of circulating urease can be found in the serum after injec- 
tion. In the case of an animal which had received previously only 
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one injection, the amount of urease in the serum after the second 
injection was much larger than normal. The amount of circulating 
urease due to soja injection was smaller than normal when the 
animal had received injections previously of the Robinia urease. 


S. B. 8. 


Chemistry of Vegetable Physiology and Agriculture. 


The Biochemical Changes of Protein Hydrolysis Products 
Produced by Bacteria. I. The Behaviour of Tyrosine to- 
wards B. coli communis. A Simple Biochemical Method for 
the Preparation of pHydroxyphenylethylamine. Takaokr 
Sasaxt (biochem. Zeitsch., 1914, 59, 429—435).—p-Hydroxyphenyl- 
ethylamine, in a yield of up to 78°7%, was obtained from tyrosine 
by the action of B. coli growing in the following medium: sodium 
chloride, 5 grams; monopotassium hydrogen phosphate ; magnesium 
sulphate, 0°1 gram ; ammonium carbonate, 1 gram ; glycerol, 20 c.c. ; 
water, 1000 c.c. Two grams of tyrosine were introduced into 
800 c.c. of this solution. 8. B.S. 


Action of Colloidal Uranium on the Pyocyanic Bacillus. 
H. AcutHon and (Mile.) Tx. Ropert (Compt. rend., 1914, 158, 
349—352).—Colloidal uranium prepared by the electrical method 
has a much greater effect in increasing the activity of the pyocyanic 
bacillus than has powdered uranium (compare A., 1913, i, 322), the 
increases being much greater with cultures on Gessard’s medium 
than on bouillon. The effect is most marked on sowings already 
somewhat fatigued by several successive passages on synthetic 
media. 

Although colloidal uranium is capable of accelerating the forma- 
tion of pyocyanin for a race, which produces it normally, it is in- 
capable of producing the chromogenic function in cultures of races 
which are devoid of this function. 

The concentration of the colloidal uranium used was from 1°2 in 
10,000,000 to 6 in 100,000. W. G. 


Decomposition of Sugar by Alcoholic Fermentation. P. 
Boysen-JENSEN (Biochem. Zeitsch., 1914, 58, 451—466).—The author 
claims to show that dihydroxyacetone can be isolated as an inter- 
mediate product of yeast fermentation. Minute quantities of a 
phenylmethylhydrazone were obtained, similar to that yielded by 
dihydroxyacetone when the fermentation was allowed to proceed 
in the presence of the correct amounts of hydroxylamine hydro- 
chloride, which is stated to inhibit the action of yeast on the sup- 
posed intermediate product. When crude dihydroxyacetone pro- 
duced by the oxidation of glycerol with hydrogen peroxide is 
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treated with charcoal, small amounts of carbon dioxide, and a 
volatile substance of lower specific gravity than water (alcohol ?), 
are produced. Solutions of the pure crystalline substance, pre- 
pared from glycerol by Bertrand’s bacillus, do not yield these sub- 
stances when treated with animal charcoal unless previously treated 
with hydrogen peroxide (or an iron salt). The author is of the 
opinion that his experiments indicate that dihydroxyacetone is 
converted into a labile modification, which is then changed into 
carbon dioxide and alcohol. S. B. S. 


Formation of Lactic Acid during Alcoholic Fermentation. 
Max OppenHEIMER (Zeitsch. physiol. Chem., 1914, 89, 45—62).— 
Experiments with yeast-juice, under conditions securing the ex- 
clusion of bacterial action, showed a formation of lactic acid as 
a by-product of alcoholic fermentation. The production of acid 
is increased by an addition of sugar to the yeast-juice, and still 
further increased when glyceraldehyde or dihydroxyacetone is sup- 
plied. The fact that glyceraldehyde is much more readily decom- 
posed than dihydroxyacetone is regarded as indicating the former 
to be the intermediate product in the formation of lactic acid during 
alcoholic fermentation. In contradistinction from results obtained 
with the animal organism, pyruvic acid does not appear to be 
of importance as a source of lactic acid during this fermentation. 

H. B. H. 


The Formation of Glycerol during Alcoholic Fermentation. 
Max Oppenneimer (Zeitsch. physiol. Chem., 1914, 89, 63—77).—The 
experiments confirmed earlier observations as to the production of 
glycerol from dextrose by yeast-juice. It was also found that 
during alcoholic fermentation by yeast-juice, dihydroxyacetone and 
glyceraldehyde act as contributory compounds in the production 
of glycerol, although the former may be regarded as the chief 
source. The formation of glycerol, as also of lactic acid, appears 
to depend largely on the fermentative power of the yeast or 
yeast-juice; the lower the fermentative power, the greater is the 
production of these by-products. H. B. H. 


Reduction Processes in the Yeast Cell. The Conversion 
of isoButaldehyde into isoButyl Alcohol and of Heptaldehyde 
into n-Heptyl Alcohol. Kousnt Onta (Biochem. Zeitsch., 1914, 59, 
183—187).—By slow addition to yeast fermentations of the above 
aldehydes, they can be converted into the corresponding alcohols. 
isoButaldehyde was found to yield about 28%, and heptaldehyde 
about 50%, of the alcohol, the latter giving rise to other by- 
products. S. B. S. 


Formation of Higher Alcohols from Aldehydes by Yeast. 
II. The Formation of Amyl Alcohol from Valeraldehyde 
and the Enzymatic Nature of the Reaction. C. Nrupere and 
Hi. Steensock (Biochem. Zeitsch., 1914, 59, 188—192).—The authors 
show that amyl alcohol is produced from valeraldehyde when 
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the latter is added to a yeast suspension in water without the 
addition of sugar and the production of rapid fermentation. The 
yield (17%) is, however, smaller than when the aldehyde is added 
to an ordinary fermentation mixture. They have also succeeded 
in producing the alcohol by the addition of the aldehyde to a 
fermentation mixture of sugar and maceration juice. The reduc- 
tion is therefore an enzymatic process, independent of the existence 
of living yeast cells. S. B. 8. 


Formation of Invertase by Yeast. Hans Eucer and Haratp 
Cramér (Biochem. Zeitsch., 1914, 58, 467—469).—1t has been shown 
by Euler and others that the treatment of yeast with sucrose or its 
products of inversion increases the invertase content of the 
organism. It is now shown that the same result can be produced 


in quite a marked manner when the yeast is treated with mannose. 
S. B.S. 


Lanthanum in its Physiological-chemical Relations. Tu. 
Boxorny (Chem. Zeit., 1914, 38, 153—154).—The fermenting power 
of yeast is destroyed by 5% solutions of lanthanum nitrate, but 
not by the same amount of calcium nitrate. With 0°1% solutions 
of lanthanum nitrate the yeast retained its activity, but in a less 
degree than with calcium nitrate. Further experiments with 
Srogyra showed that lanthanum is unable to take the place of 
calcium, and that the plants are killed in a short time by 1% solu- 
tions of the nitrate. N. H. J. M. 


Fermentation Equilibria. Recommencement of Hydro- 
lysis or Synthesis by Reason of Changes brought about in 
the Composition of the Mixtures. Em. Bourquetot and M. 
Bripet (Compt. rend., 1914, 158, 206—209; J. Pharm. Chim., 
1914, [vii], 9, 104—109).—In the hydrolysis of glucosides by 
emulsin if, when equilibrium is reached and hydrolysis can proceed 
no further, a yeast is added which will destroy the dextrose formed, 
hydrolysis recommences and will proceed until the whole of the 
glucoside is destroyed. Conversely if, instead of adding the yeast, 
dextrose is added, synthesis will take place. In the living organism 


the part played by the yeast would be performed by the cell. 
W. G. 


A Cause of Error in the Study of the Biological Action 
of Chemical Elements; the Presence of Traces of Zinc in 
the Glass. M. Javiturer (Compt. rend., 1914, 158, 140—143).— 
The author has grown Aspergillus niger on Raulin’s liquid care- 
fully freed from zinc in vessels of quartz, Bohemian and Jena glass, 
and under similar conditions with zinc added to the liquid. The 
addition of zinc causes marked increase in the dry weight of the 
crop grown in quartz or Bohemian glass vessels, but none where it 
is grown in Jena glass vessels, the growth being at the same maxi- 
mum in these vessels without addition of zinc as in the others after 
addition of zinc. Jena glass vessels, heated in an autoclave with 
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water acidified to the same degree as Raulin’s liquid, yield zinc, 
precipitable as calcium zinc oxide to the extent of 0°00005 mg. 
Aspergillus niger is thus a very delicate reagent in testing for zinc, 
and the presence of this metal in the glass is a grave source of error 
in the study of the biological action of chemical elements. W. G. 


The Action of Milk-mould on Phenylaminoacetic Acid. 
Hans Horsters (Biochem. Zeitsch., 1914, 59, 444—450).—In a 
medium containing phenylaminoacetic acid with either invert sugar 
or dextrose together with monopotassium hydrogen phosphate, 
magnesium sulphate, and traces of sodium and ferric chlorides, 
Oidium lactis produced the following products: benzyl alcohol, very 
small traces of phenylglyoxylic acid, benzoic acid, traces of formic 
acid, and also an appreciable quantity of J/-mandelic acid. The 
author suggests formule to represent the various changes the phenyl- 
aminoacetic acid undergoes. 


Sterilisation of Water by Filtration. K. Cuanitscnorr 
(Chem, Zeit., 1914, 38, 222).—The author has found that all porous 
substances, in the presence of water, give rise to hydrogen peroxide 
(A., 1910, ii, 1054). Sterilisation of water consequently occurs 
when it is allowed to flow through such substances as pumice stone, 
asbestos, etc. a Pe 


Photochemical Studies on the Assimilation of Nitrites 
and Nitrates. Oskar Baupiscu and Erwin Mayer (Zeitsch. physiol. 
Chem., 1914, 89, 175—222).—Both nitrites and nitrates give up 
oxygen in presence of light, the action of which is mainly due to 
ultraviolet rays. In solutions of potassium nitrite in alcohol or in 
aldehyde, the corresponding hydroxamic acids are produced. By 
prolonged action of light, amino-compounds, and probably nitro- 
genous cyclo-compounds, are formed after the disappearance of the 
nitrite and the hydroxamic acid. This is the first instance of the 
conversion of nitrites and nitrates into organic nitrogen compounds 
by the action of light, and it is considered probable that plants 
can effect similar changes since the three factors, nitrates, formalde- 
hyde, and light are at their disposal. N. H. J. M. 


Action of Some Ammonium Bases and of Sparteine on the 
Cell. W. Ruutanp (Ber. Deut. bot. Ges., 1913, 31, 578—580),— 
Tetramethyl- and tetraethyl-ammonium hydroxides behave simi- 
larly to potassium hydroxide, which, as previously shown (Jahrb. 
wiss. Bot., 1912, 51, 376), penetrates living cells when suitably 
diluted, without injurious action. Similar results were obtained 
with corresponding aromatic bases such as methylene-blue and 
methylene-green. 

As regards sparteine to which reference was previously made, it 
is now shown that it is a relatively strong tertiary, and not a 
quaternary, base. N. H. J. M. 


Diffusion and Localisation of the Ions in Vegetable 
Organisms. Experiments with Cerium. C. Acqua (Atti R. 
Accad. Lincei, 1913, [v], 22, ii, 594—-598).—Experiments on the 


1. 366 ABSTRACTS OF CHEMICAL PAPERS. 


influence of very dilute solutions of cerium chloride on the growth 
of Triticum sativum, Zea mais, and Phaseolus vulgaris give results 
similar to those obtained with manganese, uranium (this vol., i, 124), 
and lead. Yellow deposits are found in the plant subsequently, 
and these are situated exclusively in the root. R. V. 8. 


The Origin of Purines in Plants. Treat B. Jounson (J. Amer. 
Chem. Soc.. 1914, 36, 337—345).—From the fact that almost all 
syntheses of purine compounds involve the formation of an iminazole 
ring in an already-formed pyrimidine derivative, the author regards 
pyrimidine compounds as the probable precursors of purines in 
plant growth. The results obtained by Ritthausen (A., 1896, 
i, 668, 696; 1899, i, 715) as to the nature of the nitrogenous sub- 
stances, vicine and convicine, obtained from vetch seeds, are dis- 
cussed from this point of view. m B. 5. 


The Presence, in Leaves and Flowers not Forming 
Anthocyanin, of Yellow Pigments Capable of being Trans- 
formed into Anthocyanin. Kaovut Compes (Compt, rend., 1914, 
158, 272—274. Compare this vol., i, 121, 240).—The presence of 
a yellow pigment in the green leaves of Ampelopsis hederacea, 
capable of conversion by reduction into anthocyanin, is not peculiar 
to this plant, a similar result having been obtained with the green 
leaves of Ligustrum vulgare, which plant sheds red leaves in winter. 
The leaves of a variety of vine, Chasselas doré, which does not 
naturally produce a red pigment, and the yellow flowers of Narcissus 
incomparabilis, also contain a yellow pigment, which on reduction 


yields a red pigment, having the properties of anthocyanin. 
W. G. 


Chemical Interpretation of Some Mendelian Factors for 
Flower-colour. M, WnHeEtpate and H. Li. Bassert (Proc. Roy. Soc., 
1914, [B], 87, 300—311)—The yellow Antirrhinum pigment is 
shown to be luteolin. Whilst the ivory variety has the power of 
forming apeginin throughout the tissues of the flower, the yellow 
variety forms luteolin, probably instead of, rather than in addition 
to, apigenin in the upper epidermis of the lips. The different 
flavones synthesised seem to indicate fundamental differences in 
structure in the two varieties which may result in the production 
of different hydroxybenzoic acids from which the flavones may be 
synthesised. The white variety failed to yield any flavone, and the 
conclusion is drawn that either the power of synthesis is wanting, 
or else the materials. N. H. J. M. 


Oil of Argemone Mexicana. KsunitTipnusHan Buapurt (Amer. 
J. Pharm., 1914, 86, 49—54. Compare Crossley and Le Sueur, 
A., 1899, ii, 324).—The seeds yielded 22°3% of olive-green oil, 
D* 0°9117, D!™ 0°9007, n> 1°46552, having saponification number 
185°5, acetyl number 27° 9, acid number 146, bromine value 102°2, 
iodine value 106°7, Reichert-Meiss] number 0°61, Hehner number 
94°02, and unsaponifiable matter 2°29%. The “ mixed fatty acids” 
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had D*8 0°9065, D1 0°8889, iodine value 147°4, and titre test 22°, 
and contained 8°14% of lauric acid, no stearic acid, and 77% of 
liquid fatty acids. T. A. H. 


Action of Individual Nitrates in the Period of Germin- 
ation of Avena sativa. F. Piare (Atti R. Accad. Lincei, 1913, 
|v], 22, ii, 598—603).—The paper records the results of experi- 
ments on the influence of solutions of lithium, sodium, potassium, 
cesium, rubidium, and ammonium nitrates (taken one at a time) 
on the growth of this plant. R. V. 8 


Action of Individual Nitrates in the Period of Germin- 
ation of Avena sativa. II. F. Puate (Atti R. Accad. Lincei, 
1913, [v], 22, ii, 728—733. Compare preceding abstract).—Silver 
nitrate produces diminution in the weight of Avena sativa in 
degree increasing with the concentration of the salt, but much less 
than those observed with more concentrated solutions (loc. cit.) of 
alkali nitrates. With copper nitrate, the decreases are intermediate 
between those given by silver nitrate and by the nitrates of the 
alkali metals. 

Similar experiments with the nitrates of the metals of group II 
give the following series in which the growth is greatest with the 
nitrate of the first metal and least with that of the last. Root 
growth: strontium, calcium, zinc, barium, magnesium, cadmium, 
mercury; acrospire growth: calcium, barium, zinc, strontium, mag- 
nesium, cadmium, mercury; total development: strontium, calcium, 
zinc, barium, magnesium, cadmium, mercury. 

Hence, none of these elements act in accordance with their 
chemical properties, each having specific biological properties. 

a. HF. 


Percentage in Linseed of Carbohydrates Soluble in 
Water. G. B. van Kampen (Chem. Weekblad, 1914, 11, 142—146). 
~The sugar content of various samples of linseed is between 2 and 
2°5%, whilst the corresponding cake contains 3—4%. An explana- 
tion of the discrepancy is lacking, but the author is of opinion that 
it is not to be found in the presence in the seeds of glucosides 
such as amygdalin and linamarin, and their decomposition with 


formation of dextrose during the manufacture of the cake. 
A. J. W. 


Respiration and Metabolism of Ruminants. A Correction. 
N. Zuntz (Landw. Versuchs-Stat., 1913, 83, 283—284. Compare A., 
1913, i, 577).—Four corrections in results of estimations of the 
heat of combustion of feces. The errors, due to an alteration made 


in the apparatus, do not affect the conclusions drawn. 
N. H. J. M. 


Cyanogenesis under Digestive Conditions. 8S. J. M. Autp 
(J. Agric. Sei., 1913, 5, 409—417).—Under digestive conditions 
cyanogenesis is likely to be inhibited by acids and alkalis, digestive 
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juices, cellulose, dextrose, molasses, salt, and other substances. The 
chief cause of the innocuous character of linseed cake is the time 
the food remains in the digestive tract and the alkaline character 
of the salivary juices. 

In the case of sheep fed with linseed cake shortly before being 
killed, small amounts of hydrocyanic acid were found, chiefly in 
the rumen. Poisonous effects are most likely to occur when the 
cyanogenetic substances are consumed along with foods which 
contain, or produce, acid; or when hydrocyanic acid is pre-formed, 
as in the case of linseed gruel improperly made. N. H. J. M. 


Weathering of Silicates and Rocks with Especial Reference 
to the Influence of Humus. Hans Nikuas (Bied. Zentr., 1913, 42, 
803 —804 ; from Verlag Fachlit. Berlin, 1912. Compare A., 1913, i, 
812).—The results of experiments in which peat and silicates were 
mixed showed no direct action of the peat on silicates. When, 
however, the mixture was subjected to electrolysis there was an 
immediate production of soluble salts. 

With reference to the production of kaolin from felspar, the 
hydrolysis theory of Ramann seems to be the most probable, at 
any rate, in the case of tropical soils. In the production of 
laterite, carbon dioxide is probably only of secondary importance. 

The action of salt solutions is very different in arid and humid 
regions, since it is only in the former that readily soluble salts can 
be available. N. H. J. M. 


The Nature of Humus and its Relation to Plant Life. S. L. 
Jopipi (Biochem. Bull., 1913, 3, 17 —22). —Mainly a review of previous 
work. The underlying idea of the paper is that humification is a 
means of utilising organic remains of living structures, and that 


their decomposition makes them available for new generations of 
plants. W. Dz. H. 


The Organic Nitrogen of Hawaiian Soils. I. The Pro- 
ducts of Acid Hydrolysis. W. P. Kexuey (J. Amer. Chem. Soc., 
1914, 36, 429—434).—- Various samples of Hawaiian soils have been 
examined, and it is found that the ammonia content is as a rule 
considerably greater than the nitrate content. The organic nitr- 
ogen was investigated by the Osborne—Harris method (A., 1903, 
i, 585); the quantities of amide nitrogen, basic nitrogen (probably 
mainly diamino-acids), and non-basic nitrogen (probably largely 
monoamino-acids), varied considerably, but averaged approxi- 
mately 24%, 10%, and 65% of the total nitrogen dissolved by boiling 
hydrochloric acid. D. F. T. 


Organic Chemistry. 


Tetramethylaliene, its Polymerisation and Isomerisation. 
B. K. Meresnxovsxi (J. Russ. Phys. Chem. Soc., 1913, 45, 
1940—1974).—By prolonged heating with alcoholic potassium hydroxide 
of the mixture of chlorides resulting from. the action of phosphorus 
pentachloride on tsobutyrone (diisopropyl ketone), Henry (Ber., 1875, 
8, 400) obtained a small yield of a hydrocarbon, C,H,,, b. p. about 
70°, which he described as tetramethylallene, CMe,:C:CMe,; the 
formation of this compound was regarded as due to the removal of 
2 mols. of hydrogen chloride from yy-dichloro-83-dimethylpentane. 
Vaubel (A., 1891, 996) stated that this compound gives, with mercuric 
chloride, the white, crystalline precipitate characteristic of all allene 
hydrocarbons, but Bukont (J. Russ. Phys. Chem. Soc., 1897, 29, 77), 
repeating Henry’s work on a large scale, obtained very little hydro- 
carbon, b. p. 70—80°. Favorski’s results (A., 1913, i, 12) show, how- 
ever, that Henry could not have obtained yy-dichloro-85-dimethylpen- 
tane or tetramethylallene. The author’s work now indicates that the 
removal of hydrogen chloride by prolonged heating with alcoholic 
potassium hydroxide precludes the possibility of obtaining an 
individual product. 

The author has prepared tetramethylallene and finds that, in accord- 
ance with the views advanced by Lebedevand Mereshkovski (A., 1913, 
i, 1285), it yields only a single dimeride. Lebedev has shown that 
the views of Harries (A., 1911, i, 798), Kondakov (‘Synthetic 
Caoutchouc, its Homologues and Analogues,” Yuriev, 1912), and 
Ostromislenski (“ Caoutchouc and its Analogues,’ Moscow, 1913), 
according to which the formation of di- and poly-meric forms of hydro- 
carbons takes place by way of intermediate aliphatic compounds, are 
not applicable to hydrocarbons of the butadiene type. These con- 
siderations should, however, be valid in the case of allene hydro- 
carbons, but with tetramethylallene, in which there is no hydrogen 
atom adjacent to the double linkings, the formation of the dimeride 
would necessitate the migration of two methyl groups to a non- 
contiguous carbon atom : 


OMe;-C-CMe, aa OMe,-C: Me a OMe,:0-CMe, 
CMe,:C:CMe, CMe,:CMe-CMe, CMe,:C*CMe, 


Such an explanation seems improbable. 

In general, the tetrasubstituted allenes exhibit the properties of 
their mono-, di-, and tri-substituted analogues, but they show also 
certain peculiarities, such as readiness to undergo isomeric change into 
hydrocarbons with conjugated linkings. 

According to Lebedev (A., 1913, i, 1285), the lower the number of 
hydrogen atoms at the central carbon of the allene system, the more 
marked will be the unsaturated character, and hence also the capability 


VOL CVI. i. ce 


i. 370 ABSTRACTS OF CHEMICAL PAPERS. 


of reacting, of the hydrocarbon. In comparison with di- and tri- 
methylallenes, tetramethylallene should then undergo isomeric 
change into the butadiene derivative, aa-dimethylisoprene, with great 
readiness, whilst the isomeric as-diethylallene should isomerise with 
much less ease. These conclusions are contradicted by the author’s 
results, since the conditions under which tetramethylallene is obtained 
pure, result in the formation of an as-diethylallene mixed with 
a-methyl-8-ethylbutadiene, as is shown by the magnitude of its 
optical exaltation, namely, +0°56°. Further contradiction is afforded 
by comparison of the velocities of polymerisation of isomeric allenes, 
since it is found that the velocity is not constitutive in character, that 
is, not dependent on the positions of the substituent radicles relative 
to the central carbon atom of the system, but has similar values for 
allene hydrocarbons of equal molecular weights. 

Tetramethylallene was synthesised as follows: dimethylisobutyl- 
carbinol was converted by dehydration with oxalic acid into the 
corresponding heptene, 85-dimethy!l-A*-pentene, and the latter into 
By-dibromo-88-dimethylpentane, which may also be obtained, but in 
diminished yield, by direct bromination of the above tertiary alcohol. 
By removal of successive molecules of hydrogen bromide from the 
dibromo-derivative, an unsaturated monobromo-compound and tetra- 
methylallene are obtained. 

The £6-dimethyl-A*-pentene obtained in the above manner is found 
to be accompanied by an acid ester of oxalic acid and dimethyliso- 
butylearbinol, b. p. above 100°, so that the course of the reaction is 
represented by the scheme: OH-CMe,*CH,-CHMe, —> 

CO,H°CO,*CMe,°CH,*CH Me, —> CMe,:CH:CHMe,. 
The action of the oxalic acid is, therefore, not merely one of dehydra- 
tion, but is similar to that which it exerts on menthol (compare Zelikov, 
A., 1903, i, 184). 

By-Dibromo-B3-dimethylpentane, CMe,Br-CHBr-CHMe,, is a liquid, 
b. p. 88°/17 mm., 97°/23 mm., 105°/33 mm., Df 1°5675, D?* 15431, 
n>” 1°50920, and is highly caustic to the taste when prepared by 
bromination of dimethylisobutylcarbinol, but only slightly so when 
obtained from f8-dimethyl-A*-pentene. When heated with lead oxide 
and water in a sealed tube at 145—150°, it is converted into iso- 
butyrone. The dibromo-compound is accompanied by (1) By5-tribromo- 
f8-dimethy/pentane, CMe, Br-CHBr-CMe,Br, b. p. 136—137°/20 mm., 
D§ 1°8833, D?* 18487, n®* 1°54654, the constitution of which is 
settled by Pogorshelski’s results (A., 1905, i, 315), and by the fact 
that the action of 10% potassium hydroxide solution gives, not iso- 
butyryldimethylearbinol (compare Favorski, A., 1913, i, 12), but the 
unsaturated bromo-alcohol, CMe,:CBr-CMe,°OH, the latter remaining 
unchanged when heated with dilute sulphuric acid. The formation of 
this tribromo-derivative shows that, on successive replacement of the 
hydrogen atoms of an organic compound by halogens, these tend to 
assume positions at carbon atoms formerly free from halogen. 
(2) B-Bromo-B8-dimethy/pentane, CMe,Br*CH,*CHMe,, b. p. 85°/ 
150 mm., Df 1°1677, D? 1°1415, n® 144831, which yields dimethyliso- 
butylearbinol on hydrolysis with water at the ordinary temperature. 
The percentage yields of the three bromo-derivatives, and of those 
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similarly obtained by Pogorshelski (loc. cit.) from isobutylene, are as 
follows : 
83-Dimethyl-4s-pentene. isoButylene. 

Monobromo-compound : 6°0 

Dibromo-compound i 72°4 

Tribromo-compound  .......sceeeeee ees ‘4 21°6 
It is uncertain whether these different results depend on the structure 
or on the magnitude of the molecule of the unsaturated hydrocarbon. 

y-Bromo-B5-dimethyl-A’-pentene, CMe,.CBr-CHMep, obtained by the 

action of methyl alcoholic potassium hydroxide on By-dibromo-f8-di- 
methylpentane at 120°, is a liquid, b. p. 90—91°/100 mm., Df 1°1915, 
D?* 11681, nZ* 1:46823. In this case, as in others, replacement of 
ethyl by methyl alcohol is advantageous, since the boiling point of the 
unsaturated bromo-compound and that of the corresponding unsatu- 
rated ethyl ether (in this instance, CMe,:C(OEt)-CHMe,) also 
formed in the reaction, often differ but slightly and render separation 
difficult. 

Tetramethylallene (85-dimethyl-A*’-pentadiene), CMe,:C:CMe,, b. p. 
86°5°/763 mm., D{ 0:7343, DP? 0°7149, nj 142473, has an odour 
similar to that of its homologues, and with tetranitromethane gives a 
dark cinnamon-red coloration and with mercuric chloride an oily 
compound which gradually solidifies. It is obtained by the action of 
alcoholic potassium hydroxide on y-bromo-8é-dimethy]-A*-pentene in 
an autoclave at 130° and is accompanied by the unsaturated ether, 
CMe,:C(OEt)-CHMe,, b. p. 86°/100 mm., D{ 0°8214, Di’* 0-8060, 
ny * 142412. When hydrogenated in alcoholic solution and in presence 
of platinum black it yields £3-dimethylpentane. 

The velocities of polymerisation were determined by Lebedev’s 
method (A., 1913, i, 1285) for tetramethylallene, as-diethylallene and 
aa-dimethylisoprene (83-dimethyl-A**-pentadiene), into which tetra- 
methylallene changes on isomerisation (see below). Comparison 
of the results obtained with those given by Lebedev (/oc. cit.) for 
allene and its di- and tri-methyl derivatives shows that increase 
in the mass of the substituent entering homologous allene hydro- 
carbons results in increased velocity of polymerisation at corresponding 
temperatures. 

The products of polymerisation of tetramethylallene contain, after 
removal of the monomeride (see below), 9% of polymeride, the rest 
consisting of the pure dimeride, 1:1 : 2 : 2-tetramethyl-3 : 4-dtiso- 
CMe,°C-CMe, 
OMe °C: CMe,’ 
liquid, with a characteristic aromatic odour, b. p. 87°/9 mm., Df 0°8563, 
Di* 0°8457, ni?* 1:49535, optical exaltation 2° 596 ; such a high exalta- 
tion is explained by the presence of conjugated linkings and of a four- 
membered ring and by the semicyclic character of the double linking. 
In spite of its conjugated linkings, the compound gives only a yellow 
coloration with aqueous sulphur dioxide ; with tetranitromethane it 
yields a dark cinnamon-brown coloration. On oxidation with per- 
mManganate in aqueous acetone, it gives successively (1) 1:1:2:2- 


tetramethyl-3-isopropenylcyclobutan-4-one, CMO: aa >: b. p. 
: ¢2 


propenylcyclobutane, which is a colourless, mobile 
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104—105°/20 mm., the semicarbazone of which has m. p. 229—230° 
(decomp.) ; (2) tetramethylsuccinic acid. Hydrogenation in alcoholic 
solution at a pressure of 67 atmos. and in presence of palladium 
chloride yields 1 : 1 : 2: 2-tetramethyl-3 : 4-dtisopropylcyclobutane, 
CMe 
CMe, oy pra > CHP’, 
b. p. 106—107°/27 mm., Df 0°8181, Dj’ 0°8035, nj 144580. 

B8-Dimethyl-A*-pentadiene or aa-dimethylisoprene, which is the 
monomeride into which tetramethylallene undergoes isomerisation, has 
been obtained by several investigators, but uncertainty exists as to its 
physical constants, which the author finds to be: b. p. 93°/759 mm., 
DS 0°7515, D? 0°7343, n® 143904, optical exaltation 1544. On 
polymerisation, this hydrocarbon gives (1) 75°9% of the dimeride, 
1:3:3:5 :5-pentamethyl-4-methylethenyl-Al-cyclohexene, 

CH,°CMe . 
OMe<Cu'oMe, ~CHOMe:CH,, 
which is a mobile liquid, b. p. 122—123°/29 mm., D{ 0°8799, D? 08696, 
nj; 1-48767, and differs in properties from the dimeride obtained by 
Grignard (A., 1902, i, 142) by the action of sulphuric acid at 0°; 
(2) 24:1% of polymeride, which is a transparent, gelatinous mass, 
partly soluble and partly insoluble. 

Polymerisation of tetramethylallene in presence of sodium or 

potassium at 125° yields acetylenic derivatives, possibly 
CHMe,*CHMe:CiCH or CMe,°CH,°C:?CH. 

The ease with which tetramethylallene undergoes isomerisation into 
butadiene derivatives, and the fact that it also, although with difficulty, 
yields acetylene derivatives with a different carbon skeleton, indicate 
a condition of considerable tension in the molecule which contains 
three carbon atoms united by two double linkings and posessing no 
hydrogen atoms. 

y5-Dibromo-y-ethylpentane, CEt, BreCHMeBr, prepared by brominat- 
ing triethylcarbinol at 80—85°, has b. p. 98—99°/21 mm., D{ 1°5489, 
D?’ 15211, nF? 150957. Ipatiev (A., 1906, i, 401) gives a high value 
for the boiling point of this compound, namely, 106—109°/20 mm., and 
for the homologous bromides, C,H,,Br, and C,H,,Br,. 

3-Bromo-y-ethyl-Ay-pentene, CEt,.CMeBr, obtamed by the action of 
methyl! alcoholic potassium hydroxide on the above dibromo-compound, 
has b. p. 94°/100 mm., D{ 1:1912, D?*® 1:1661, n>* 1:°46980. When 
heated at 130° with alcoholic potassium hydroxide, it yields 
as-Diethylallene, CEt,:C:CH,, b. p. 97°/754 mm., D{ 0°7560, 
D?* 0°7355 (Ipatiev gave D} 0°7475), n>*® 1°43683, optical exaltation 
0564, which undergoes isomeric change into the corresponding 
acetylene derivative, CHEt,-CiCH, in presence of sodium, whilst, 
when heated, it polymerises and isomerises into 1-methyl-2-ethylbuta- 
‘diene or y-ethyl-A”-pentadiene, CHMe:CEt-CH:CH,. These observa- 
tions not only disagree with Lebedev’s views (vide supra), but contradict 
Ipatiev’s results (“‘ Allene Hydrocarbons,” St. Petersburg, 1898, p. 25), 
on which the author casts doubt. 

When subjected to Lebedev’s polymerisation conditions, as-diethyl- 
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allene gives (1) y-ethyl-A*-pentadiene ; (2) the dimeride, 
CH,< Cor) >0:CEt,, 
b. p- 102—104°/10 mm., Dj°° 08569, re 1:48643, which gives diethyl 


ketone and succinic acid on oxidation by means of \% permanganate 
solution at 0°. 


Some Reactions of Liquid Anhydrous Ammonia and 
Acetylene. F. G. Corrrett (J. Physical Chem., 1914, 18, 85—100). 
—Mixtures of liquid ammonia and acetylene react with metallic 
magnesium at the ordinary temperature and on evaporation of the 
solution, the crystalline compound, MgC,,C,H,,5NH,, is obtained 
together with ethylene and a small quantity of ethane. At atmospheric 
pressure, this compound loses a portion of its ammonia, when the 
temperature reaches 2°, and ig converted into the compound 

2MgC,,2C,H,,7NH3. 
The latter is stable up to 60°, at which temperature acetylene and 
ammonia are given off, leaving a residue consisting of magnesium 
amide and nitride together with a little carbide. By the removal of 
ammonia from the original compound at low temperatures, magnesium 
carbide is obtained in nearly pure condition. 

The electrical conductivity of mixtures of liquid ammonia and 
acetylene is very much smaller than that of mixtures in which an 
alkali metal has been dissolved, and from this observation the author 
draws the conclusion that there is no formation of ammonium carbide 


or acetylide. These mixtures have no action on zinc, aluminium or 
copper at the ordinary temperature. 

Anhydrous liquid ammonia dissolves metallic magnesium to a slight 
extent with the formation of a faintly blue solution, which gradually 
decomposes with the production of magnesiumamide and hydrogen. 
This reaction is similar to that given by the alkali and alkaline earth 
metals. H. M. D. 


Action of Acetylene Hydrocarbons on Organo-zinc and 
Organo- magnesium Compounds. Bromo-and Di-icdo-acetylenes. 
Su. I. Iocrrscu (J. Russ. Phys. Chem. Soc., 1904, 36, 1545—1551).— 
The author discusses the views concerning the structure of acetylene 
and-its derivatives advanced by Nef (A., 1898, i, 102), who regards 
the halogen-substituted acetylenes as derived from the acetylidene 
modification CH,-C. 

The two cases of bromoacetylene and di-iodoacetylene are considered, 
and it is shown that, if these have the structures CHBr:C and CI,:C, 
treatment of them with an organo-magnesium haloid should give a 
product yielding compounds containing an ethylene linking, and a 
halogen atom under the action of either water, or carbon dioxide, or 
an aldehyde or a ketone. On the other hand, if the true constitu- 
tions of these halogenated acetylenes are represented by CHiCBr 
and CIiCI, the final products obtained as described above should 
contain an acetylene linking and no halogen. 

The product obtained from bromoacetylene and magnesium ethyl 
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bromide gives: (1) with water, acetylene; (2) with carbon dioxide, 
acetylenedicarboxylic acid ; (3) with acetone, Be-dimethyl-Ay-hexinene- 
Be-diol, m. p. aes b. 23 205 —206°; (4) with aa 


theglycol, age CH? > COOH): C:C- O(0H)<on-oF Ji. HSSOH,, 


m. p. 83—85° Hence the structure of bromoacetylene must be 
CHiCBr, its reaction with magnesium ethyl bromide being represented 
thus: CHiCBr+2MgEtBr= MgBr-CiC-MgBr + C,H, + EtBr. 
Similarly, the product obtained from di-iodoacetylene and magnesium 
methyl iodide gives: (1) with water, acetylene; (2) with carbon 
dioxide, acetylenedicarboxylic acid ; (3) with acetone, Be-dimethyl-Ay- 
hexinene-fe-diol. Hence the structure of di-iodoacetylene must be 
represented by CIiCI, and its reaction with magnesium methyl iodide 
by: CLiCI +2MgMel = MgI-CiC-Mgl + 2Mel. ee 


Synthesis of Trihalogenated Alcohols. Sx. I. Ilocrtscu 
(J. Russ. Phys. Chem. Soc., 1903, 35, 553—554).—Dimethyltrichloro- 
methylearbinol (compare Willgerodt, A., 1882, 491; 1883, 1079 ; Iocitsch, 
J. Russ. Phys. Chem. Soc., 1901, 33, 353) may be readily obtained 
by the action of magnesium methyl iodide on ethyl trichloroacetate, 
followed by decomposition of the product with water : (1) CCl,-CO,Et + 
MgMelI = CCl,-CMe(OEt)-OMglI ; (2) CCl,-CMe(OEt)- OMgl + 

MgMeI = CCl, “OMe, OMgl + MgI-OEt ; 
(3) CCl,-CMe,-OMgI + H,O ~— CUl,*CMe,°OH. T. H. P. 


Action of Zinc on Halogen Derivatives of Alcohols and 
their Acetic Ethers. Synthesis of Mono- and Di-chloro-alcohols. 
Su. I. Iocirscn (J. Russ. Phys. Chem. Soc., 1904, 36, 1551—1553).— 
The author has previously shown (preceding abstract) that, when the 
product of the interaction of ethyl trichloroacetate and magnesium 
methyl iodide is treated with water, dimethyltrichloromethylearbinol 
results. It is now found that similar reactions occur with ethyl 
chloro- and dichloro-acetates. 

With ethyl chloroacetate, the reaction is expressed by the following 
equations : CH,Cl-CO,Et + 2MgMelI = CH,Cl-CMe,*O-MgI + MgI-OEt 
and CH,Cl-CMe,-O-MgI + H,O=CH,Cl-CMe,-OH+MgI-OH. _ Di- 
methylchloromethylcarbinol, thus obtained, bas b. p. 127—129°, m. p. 
about — 20°, Df 1:0892, D;° 1:0668 (compare Krasuski, A., 1901, i, 246 ; 
Tiffeneau, A., 1902, i, 449); its acetyl derivative, CH,Cl-CMe,*OAc, 
b. p. 149—151°, Df 10839, Dj? 10634, was prepared. Under ordinary 
conditions, zinc reacts neither with this alcohol nor with its acetyl 
compound, 

Similarly, ethyl dichloroacetate gives: (1) as-dichloroacetone and 
(2) dimethyldichloromethylearbinol,b. p. 149°5—150°/740 mm., m.p. — 8°, 
Dj 1:2692, Dj 1:2474 (Oeconomides, A., 1881, 793, gave b. p. 143°5° 
and Dj 1:0335), the acetyl derivative of which, CHCI,-CMe,*OAc, 
has b. p. 171°5—172°5°/745 mm., D? 12237, Dj? 1:2017. In this case 
the reactions are expressed as follows: CHCi,°CO,Et+MgMel= 
CHCI,*CMe(OEt)-O-MgIl —-> CHCl,-COMe and CHCI,*CO,Et+ 
2MgMel = MgI-VOEt + CHCI,-CMe,° OMgI_5CHCI, ‘CMe,° OH. Neither 
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this alcohol nor its acetyl derivative reacts appreciably with zinc under 
ordinary conditions. T. H. P. 


Synthesis of Halogen Derivatives of Alcohols by means of 
Organo-magnesium Compounds. Sa. I. locirscn (J. Russ. Phys. 
Chem. Soc., 1904, 36, 443—446),— The action of chloral on an ethereal 
solution of magnesium ethyl bromide yields ethylene and a product 
which forms trichloroethyl alcohol when decomposed with ice: 
CCl,-CHO + MgEtBr = C,H, + CCi,-CH,*O-MgBr— CCl,-CH,°OH. 

The action of chloral on an ethereal solution of magnesium amyl 
bromide yields B-methyl-Ay-butene and a product which is decomposed 
by ice, forming trichloroethyl alcohol and about 10% of an alcohol, 
b. p. 104—106°/15 mm., possibly trichloromethylisobutylcarbinol : 
CCl,-CHO+ CH,Pi*CH,*MgBr = CH Pré.CH, + 

CC),-CH,*O*MgBr—-> CCI,°CH,-OH. 
a. Bx Be 


Action of Organo-magnesium Compounds on Epichloro- 
hydrin and Epibromobydrin. Su. I. locitscn (J. Russ. Phys. 
Chem. Soc., 1904, 36, 6—8. Compare this vol., 403; also Kling, A 
1904, i, 2).—The action of magnesium ethy] bromide on epichlorohydrin 
yields a-chloro-y-bromopropan-f-ol, b. p. 190—191°/765 mm., and 
B-chloromethylbutan-a-ol, CH,Cl-CHEt:CH,°OH, b. p. 162—164°/ 
765 mm. From magnesium ethyl bromide and epibromobydrin, 
ay-dibromopropan-8-ol, CH,BreCH(OH)-CH,Br, b. p. 89—91°/15 mm., 
was obtained. 

The interaction of magnesium phenyl bromide and epichlorohydrin 
yields a-chloro-y-bromopropan--ol (vide supra), a-chloro-y-phenylpropan- 
B-ol, CH,Cl-CH(OH)-CH,Ph, b. p. 256—257°, and diphenyl. 


These reactions are represented as follows: CH,CLOH< "9 + 


MgRX = CH,R:CH(O-MgX)-CH,Cl or MgX-0-CH,:CHR-CH,Cl, 
and this + H gO =CH,R: CH(OH): CH,Cl or OH: CH, ‘CHR: CH, Cl 
(compare Grignard, A., 1901, i, 679). T. H. P. 


Action of Acetylene and its Monosubstituted Derivatives 
on Organo-metallic Compounds of Magnesium and Zinc. Su. 
I. Iocrrscu (J. Russ. Phys. Chem. Soc., 1903, 35, 430—431),—Treat- 
ment of dimagnesium acetylene dibromide with acetaldehyde and 
decomposition of the complex formed by means of water proceed 
according to the equations: MgBr-CiC-MgBr + 2CH,-CHO = 
MgBr-O-CHMe:CiC-CHMe-O-MgBr —> +2H,O= 

OH-CH Me-C?C-CH Me-OH + 2MgBr-OH. 

Ay-Hexinene-Be-diol, thus obtained, is a viscous, glycerol-like liquid, 
b. p. 116—116°5°/9 mm., Dj 10344, Dj? 1:0210, sparingly soluble in 
water. Bromine (2 atoms) and iodine combine with it, forming 
crystalline compounds. ee A 


Syntheses by means of Magnesium-acetylene and Magne- 
sium-diacetylene Compounds. Su. I. locirscn (J. Russ. Phys. 
Chem. Soc., 1906, 38, 656—659).—In order to illustrate the general 


i. 376 ABSTRACTS OF CHEMICAL PAPERS. 


character of the preparation of y-glycols and homologues of propargy] 
alcohol by means of magnesium acetylene haloids, the following 
syntheses have been effected. 

Heptaldehyde, when treated with MgI-C:C-MglI, containing 
CHiC-Mgl, yields A?-hexadecinene-nx-diol, 

CH,*[CH,],->CH(OH)*C:C0-CH(OH):[CH,],°CH,, 
m. p. 51°, and a liquid, probably CH,*[CH,],-CH(OH)-C:CH, giving 
metallic precipitates with ammoniacal cuprous chloride and alcoholic 
silver nitrate solutions. 

Bromal and MgBr-C:C-MgBr give aaaf{¢-hexabromo-Av-heaxinene-Be- 
diol, CBr,-CH(OH)-Ci!C-CH(OH)-CBr,, m. p. 244—245°; the corre- 
sponding acetyl derivative, m. p. 127°, was prepared. 

Anisaldehyde and MgBr:CiC-MgBr give the glycol, 

OMe-C,H,*CH(OH)-C:?C-CH(OH):C,H,"OMe, 
m. p. 121—123°. 

Diethyl ketone and MgI-CiC-MgI give +{-diethyl-A®-octinene-yé- 
diol, OH*CEt,*CiC-CEt,*OH, which forms tabular crystals, m. p. 73°, 
b. p. 140—141°/20 mm., 242—244°/762 mm. 

Methyl butyl] ketone and the same reagent give «6-dimethyl-A‘-dode- 
cinene-e6-diol, CH,*[CH,],*CMe(OH)-CiC-CMe(OH)-[CH,],°CH,, which 
forms crystals, m. p. 66-——68°. 

Ditsopropyl ketone and the same reagent give By-dimethyl-y{-diiso- 
propyl-A?-octinene-yl-diol, OH*CPr{-CiC-CPr?-OH, crystals, m. p. 
106—107°. 

Methyl hexyl ketone and the same reagent give yy-dimethyl-A'- 
octadecinene - 0A- diol, C,H,,*CHMe-C(OH)-CiC-C(OH)-CH Me-C,H,,, 
crystals, m. p. 87—88°. 

Mesityl oxide and the same reagent give BSm-tetramethyldeca-A’?-di- 
en-A*-inene-dy-diol, CMe,:CH*CMe(OH)-CiC-CMe(OH)-CH:CMe,, erys- 
tals, m. p. 102°. 

isoButyl tert-butyl ketone and the same reagent give BBny-telra- 
methyl-y¢-diisopropyl-A-octinene-yl-diol, 

CMe,*CPr*(OH)-CiC-CPr (OH)-CMe,, 
crystals, m. p. about 136°. 

Acetophenone and the same reagent give Be-diphenyl-Ay-hexinene-Be- 
diol, OH-CMePh:-Ci?C-CMePh-OH, crystals, m. p. 156—158°. 

Suberone and the same reagent give the glycol, 

CH,°CH,°CH nee. po owe phy 
H,-CH,-cH,> C8) _ C(OH)<cH,-CH,: . 
crystals, m. p. 76—78°. 

cycloHexanone and the same reagent give the glycol, 

-CH,°CH CRC H,°CH 
CH, <o?.cH> COOH) CC C(OH)< GH oH > CH 
crystals, m. p. 102°. 

Camphor and MgBr-C:C-MgBr give the crystalline glycol, 

CH,°CMe-CH, CH,—-CMe—CH, 


I | 
CMe, CMe, |, 


| 
CH,*CH—C(OH)-CC-C(OH)-CH—CH, 
m. p. 204—206°, 


[_ —_— a = = - 
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Chloral and dimagnesium dipropargyl dibromide give aaaxxx-hexa- 

chloro-AY"-decadi-inene-B6-diol, 
CCl,*CH(OH)-Ci0-CH,°CH,°CiC-CH(OH):-CCl,, 
crystals, m. p. 105—107°. 

The above results give justification for stating that organo- 
magnesium compounds with an acetylene linking react with all organic 
and inorganic compounds with which organo-magnesium compounds 
containing saturated radicles enter into reaction. The fact that 
dimagnesium acetylene di-iodide may be kept unchanged for years in 
ordinary glass vessels, and the readiness with which it reacts with 
aliphatic aldehydes and ketones, render it an excellent reagent for the 
detection of the carbonyl group. z. Ee 


Basic Function of Methoxyl. Remarks on the Communica- 
tion of Kauffmann and Kieser. Brrnaarp FL irscuem (Ber., 
1914, 47, 590).—The author indicates that the views of Kauffmann 
and Kieser (this vol., i, 54) and of others on the distribution of 
valency are substantially those which he advanced in T., 1910, 97, 91. 

J. C. W. 


Hydrolecithin. Frieprich Rirrer (Ber., 1914, 47, 530—532).— 
Hitherto, a pure specimen of hydrolecithin has not been obtained. 
Paal and Oehme (A., 1913, i, 584), for example, found that their pro- 
duct yielded on hydrolysis a number of acids besides stearic acid. A 
purified lecithin has now been obtained by extracting the air-dried 


yolks of fresh eggs with light petroleum and ether, and then extracting 
the residue left on evaporating the solution by methyl alcohol, all the 
operations being performed, as far as possible, in absence of air, light 
and moisture. This material was then reduced by Paal’s method 
and the product was repeatedly precipitated from the chloroform solu- 
tion by methyl acetate. Pure distearyl-lecithin, C,,H,O,NP, was thus 
obtained, the only acid which could be isolated from the hydrolysis 
product being stearic acid. It is thus proved that there are egg- 
lecithins in which the acids are exclusively those of the stearic acid 
series, but whether it is the rule that an unsaturated member always 
enters into the composition of the molecule or that individual, saturated 
lecithins do exist in the egg has yet to be determined. J. ©. W. 


Iodine Values of Lecithins. J. Cruicksnank (J. Path. Bact., 
1914, 18, 428—431).—Previous authors dealing with lecithins of 
various origins and prepared in different ways give the iodine values 
as varying between 48 and 100. In the present research, lecithins 
were prepared from tissues (heart, liver, spleen, pancreas, etc.) by the 
author’s method, and the iodine values varied from 37 to 117. The 
same tissue yields lecithins of varying iodine value in successive 
extractions, being highest in the latest extracts. W. D. H. 


Catalytic Synthesis of Formic Acid under Pressure. G. 
Brepie and 8. R. Carter ( Ber., 1914, 4'7, 541—545).—Alll the methods 
for the reduction of carbon dioxide or metallic hydrogen carbonates to 
formic acid or its salts have hitherto required agents of greater 
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activity than gaseous hydrogen, such as alkali metals, alkali hydrides, 
amalgams, hydrogen evolved under high cathode potential, or hydrogen 
under the influence of the silent discharge. It is known that catalysts 
like the platinum metals speedily bring about the decomposition of 
free formic acid, but not of formates (compare Blackadder, A., 1912, 
ii, 36). Still, Kleinstiick (A., 1910, ii, 715) reduced an alkaline 
carbonate by hydrogen in presence of palladium-alumina under 
ordinary pressures, and Wieland (A., 1912, ii, 347) detected a trace of 
formic acid in the product obtained by shaking a saturated solution of 
carbon dioxide with hydrogen and palladium-black. 

From a consideration of the law of mass action, it appeared that 
if the partial pressure due to the formic acid were reduced by the 
addition of carbonates or salts of other weak acids, the reduction 
would proceed farther. This was found to be the case, and the appli- 
cation of a catalyst and high pressure in addition were found to 
hasten the reaction. Thus, a solution of potassium hydrogen carbonate 
at 70°, with hydrogen under 60 atmospheres pressure, gave in twenty- 
four hours a 0°6% yield of the formate, and with spongy palladium in 
addition, nearly a 75% yield, calculated on the salt used. Sodium 
carbonate, however, under the latter conditions gave only a 0°4% yield 
in seven hours, from which it follows that the partial pressure due to 
carbon dioxide is of paramount importance. Calcium carbonate with 
hydrogen (50 atm.) and carbon dioxide (20 atm.) at 70°,with the catalyst, 
gave a 100% yield in four and a-half hours. Borax was also effective. 

The bomb used was an improved form of that described by Stuckert 
and Enderli (A., 1913, ii, 1038). The process has already been notified 
for a patent, but the recent notices of Bach (this vol., i, 15) and of 
F, Fischer and Prziza (this vol., ii, 198) have called for the present 
communication, although the whole study of the equilibria, kinetics, 
and catalysis of the formation of formic acid is the real aim of the 
authors, J.C. W. 


Reactions Under High Pressures. II. The Addition of 
Carbon Monoxide to Alcohols. Anrtaur Strainer (Ber., 1914, 47, 
580—590).—_Many attempts have been made to prepare aliphatic 
acids by the addition of carbon monoxide to the sodium compounds of 
alcohols, according to the scheme R-OH +CO=R:CO,H, a synthesis 
which finds a place in the text-books. Some authors have met with 
no success and none have obtained more than traces of the expected 
acids, whilst it seems that it has not occurred to any of these workers 
that an addition might take place according to the scheme : 

R-OH + CO= H-CoO,R. 
The author has now made use of compressed carbon monoxide in this 
connexion, instead of working under ordinary pressures, in order to 
arrive more quickly at some definite result. 

In the first place, pure dry sodium ethoxide was treated at 180° 
with dry carbon monoxide under 300 atmospheres pressure until 
no more gas was absorbed. The volatile acids were titrated, boiled 
with mercuric oxide, which was weighed, filtered from mercury, and 
treated with hydrogen sulphide, which deposited the merest traces of 
mercuric sulphide. Formic acid was therefore the main product. 
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Sodium methoxide, isobutyloxide, and isoamyloxide also gave no more 
than traces of the next highest fatty acids. The various results 
obtained by previous workers are explained by assuming that, during 
the days or weeks that the experiments had lasted, the sodium 
alkyloxides themselves had undergone decomposition. In presence of 
a trace of moisture, sodium phenoxide gave phenol and sodium formate, 
a reaction which has been notified for a patent. 

These unsuccessful experiments were then modified. To begin with, 
dry sodium ethoxide was treated with compressed carbon monoxide at 
lower temperatures, when a small quantity of ethyl formate was 
obtained. This implies the liberation of alcohol during the reaction 
and leads to the assumption that an intermediate compound is formed. 
Methyl iodide, however, failed to indicate the existence of such a 
compound and no explanation is as yet forthcoming. At any rate, the 
conclusion is drawn that some intermediate additive compound is 
formed with which alcohol reacts with the production of ethyl formate 
and the re-formation of sodium ethoxide. In other words, sodium 
ethoxide should behave as a catalyst in the synthesis of ethyl formate. 
This was found to be the case. Sodium and excess of alcohol were 
treated with compressed carbon monoxide at ordinary temperatures, 
heat having a bad effect, and high yields of the ester were obtained. 

For example, 23 grams of sodium and 625 grams of ethyl alcohol 
gave in fourteen days, 423°5 grams of pure ethy! formate, another 68°5 
grams being dissolved in the water with which the crude distillate was 
washed. The free alkali left still amounted to 60% of the original. 
Similarly, 15 grams of sodium and 500 c.c. of methyl alcohol yielded in 
eleven days, 590 grams of methyl formate, but by this time the alkali 
was also destroyed. isoAmyl alcohol reacted in the same way, but 
with much less success. The idea that the reaction could be carried 
over to syntheses involving ethyl formate was also fulfilled, for 
18 grams of the sodium compound of hydroxymethyleneacetophenone 
were obtained by treating 25 grams of acetophenone with carbon 
monoxide under 150 atmospheres in the presence of 10 grams of sodium 
dissolved in 200 grams of alcohol. J.C. W. 


Esterification of Glycerol by Acetic Acid in Presence of 
Catalysts. J. B. Senperens and JEAN ABOULENC (Compt. rend., 
1914, 158, 581—583. Compare Béttinger, A., 1891, 1183,).— 
The three catalysts tried in the esterification of monohydric alcohols 
(compare A., 1911, i, 600, 637; ii, 1080 ; 1912, i, 694 ; 1913, i, 41, 42, 
700) are also effective as catalysts for esterification of glycerol. With 
a mixture of glycerol (1 mol.) and glacial acetic acid (3 mols.) boiled 
for one hour, the amount of acid converted into ester is increased 
from } mol. without a catalyst to 15 mol., using potassium hydrogen 
sulphate, to 14 mol. using anhydrous aluminium sulphate, and to 
14 mol. using 1% sulphuric acid. Prolonging the time of reaction 
causes no further esterification in the presence of the catalysts, but in 
the case of sulphuric acid if the proportion of acetic acid is increased 
to 12 mols, then the whole of the glycerol is converted into triacetin. 
Potassium hydrogen sulphate is not a satisfactory catalyst, since on 
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cooling at the end of the reaction it forms a hard mass from which it 
is difficult to separate the ester formed. ' W. G. 


The Composition of Paint Vapours. Henry A. GARDNER 
(J. Ind, Eng. Chem,, 1914, 6,91—95. Compare Armstrong and Klein, 
A., 1913, i, 587).—Purified air was drawn through cylinders of 
galvanised sheet iron or large glass bottles, previously coated with the 
paint or oil to be investigated, and then through a series of bottles 
containing absorbents. The first bottle contained either sulphuric acid 
(* 66° ’) or fuming sulphuric acid, and the succeeding bottles, a solution 
of barium hydroxide. In some cases a heated glass tube was inter- 
posed between the painted cylinders and the sulphuric acid bottle. 
Carbon monoxide was estimated by the iodine pentoxide method. 
Experiments were made (1) using oils alone, namely, raw linseed oil, soja 
bean oil, tung oil and menhaden oil ; (2) using paints mixed with raw 
linseed oil, no turpentine or drier being added, the paints being basic 
carbonate-white lead, basic sulphate-white lead, zinc oxide, and litho- 
pone; (3) using paints containing turpentine. 

The conclusions arrived at are as follows: When linseed oil or 
similar drying oils are spread in thin layers, the absorption of oxygen 
which takes place is accompanied by the evolution of considerable 
amounts of carbon dioxide and organic substances. Carbon monoxide 
is also evolved in small amount. 

Oil paints containing lead or zine pigments do not emit volatile 
compounds of metallic nature. 

Drying paints evolve acid substances soluble in water, such as formic 
acid, as well as acid substances which are apparently of a fatty 
nature. Carbon dioxide and carbon monoxide are also present in the 
vapours from the drying paint. The type of pigment used in the paint 
may directly affect the amount and character of the volatile substances 
produced. Basic pigments apparently stimulate the evolution of such 
products. 

Aldehydic substances are present in the vapours from drying oil 
paints ; they probably have a marked bactericidal effect on patho- 
genic bacteria, and this would account for the sanitary value ascribed 
to oil-pigment paints. _a Se A 


Strongly Unsaturated Higher Fatty Acids in Sardine 
Oil. Rix6 Masia and Tepper Oxapa (Sci. Reports Tohoku Imp. 
Univ., 1914, 3, 1—18).—The investigation was primarily undertaken 
with the object of preparing pure cluepanodonic acid (compare 
Isujimoto, Chem. Zentr., 1909, i, 1491, 1616) and determining its 
constitution. This hope has not been realised, but the existence of 
unsaturated fatty acids of the series C,H ,_,0, and C,Hy»_,)0,, and 
particularly of such in which n= 20 and 22 bas been established. 

The oil, which had an iodine number 182°8, acid number 1°605, 
saponification number 198-3, was purified by agitating its solution in 
light petroleum with 10% potassium hydroxide solution at a tempera- 
ture below 10°. The purified oil had D 0°910, iodine number 185. 
It is readily saponified by potassium hydroxide in cold aqueous 
alcoholic solution, or by shaking its solution in light petroleum with 
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aqueous potassium hydroxide and alcohol. The fatty acids are 
distilled under diminished pressure in an atmosphere of carbon dioxide 
and have the iodine number 189. 

Bromination of the fatty acids is effected in glacial acetic acid, or, 
better, in ethereal solution. The bromo-acids darken from about 100°, 
and have m. p. about 220° (decomp.). The analytical results agree 
with those required by the formula C,,H,,0,Br,. 

Debromination of the polybromo-acids is best effected by warming 
with zinc dust in glacial acetic acid solution, whereby, however, a 
slight alteration of the fatty acids formed is unavoidable. The high 
molecular weight (338) and the iodine number (380) of the acid 
obtained render the formula C,,.H,,O, untenable. 

Attempts to separate the polybromo-fatty acids by means of acetone 
were unsuccessful; in a series of experiments, the soluble portions 
were progressively poorer in bromine, but, on the other hand, the 
bromine content of the residue did not greatly increase, so that the 
soluble polybromo-fatty acid is possibly altered by loss of hydrobromic 
acid. The results obtained, however, show the lack of uniformity in 
the material. 

Catalytic reduction of the debrominated fatty acids in ethereal 
solution by Willstitter’s method gives a saturated fatty acid, m. p. 75°, 
mol. wt. 349. The unsaturated fatty acids must, therefore, be derived 
from the higher homologues of stearic acid, such as C,)H,,O, or 
C,.H,,0,, or the corresponding unsaturated acids. 

Attempts to separate the fatty acids by fractional solidification are 
also described. The liquid portion obtained after cooling first with 
ice and salt and then with solid carbon dioxide and ether is very 
highly unsaturated, and, on catalytic reduction, yields saturated acids 
of high molecular weight which are closely related to those described 
in the preceding paragraph. 

The fatty acids of the liquid portion were converted into the 
corresponding methyl esters by neutralisation with potassium hydroxide 
and action of methyl sulphate. Attempts to separate them by fractional 
distillation under greatly reduced pressure were fruitless on account 
of polymerisation. 

The portion of the fatty acids which remains liquid after cooling with 
ice and salt has been oxidised with potassium permanganate. Two 
isomeric dihydroxypalmitic acids have been thereby obtained, m. p. 
125° and 112—114° respectively; in addition, very small quantities 
of a compound, m. p. 215—218°, which has the composition of deca- 
hydroxybehenic acid, C,,.H,,0,(OH),), are produced. The presence 
of tetrahydroxy- or hexahydroxy-stearic acid could not be established. 

H. W. 


Methylcarbonato-derivatives of Hydroxy-acids. II. Deriv- 
atives of Glycollic and Lactic Acids. Emm Fiscner and 
Hermann O. L. Fiscuer (Ber., 1914,47, 768—780. Compare A., 1913, 
i, 1194).—In continuation of their previous investigation, the authors 
describe the preparation of methylcarbonato-acetic acid in the pure state. 
The substance is readily converted into the chloride, which on treat- 
ment with aniline is transformed into the corresponding anilide. The 
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latter is converted by dilute aqueous alkali into the phenylurethane 
: of glycollic acid. Probably, diketophenyltetrahydro- 
PhN—CO oxazole (annexed formula) is first formed by loss of 
OC CH, methyl alcohol, which, according to Lambling (A., 1902, 
SS i, 537), is readily converted into the urethane of glycollic 
O acid. A somewhat similar change is shown to occur 
with the anilide of methylearbonatomandelic acid (de- 
scribed in the previous paper as the aniline compound of methylear- 
bonatomandelic acid). The scope of this method of preparing urethanes 
or oxalole derivatives has not yet been determined, but it cannot be 
applied in the case of secondary bases in which the possibility of 
the formation of oxalole derivatives is excluded. 

Methylcarbonatoacetyl chloride reacts readily with benzene in the 
presence of aluminium chloride. The methylcarbonato-derivative of 
benzoylcarbinol is thereby formed, from which the latter substance is 
obtained by means of alkali. Analogous experiments with acetoxy- 
acetyl chloride have been described by Anschiitz and Forster (A., 
1909, i, 715) 

The behaviour of lactic acid is similar to that of glycollic acid. 

A suspension of glycollic acid in chloroform is treated with three 
portions of dimethylaniline and methyl chloroformate ; after removal 
of the base, the solution, is evaporated in a vacuum, the residue dis- 
solved in acetone, and gradually treated with a 25% aqueous solution 
of potassium hydrogen carbonate. After removal of by-products with 
ether, the solution is acidified with hydrochloric acid, whereby methy]- 
carbonatoacetic acid, b. p. ca. 112°/0°6 mm., m. p. 33—34°, is obtained 
in 40% yield. The ammonium salt, colourless leaflets, silver salt, 
microscopic needles, and /ead salt, microscopic plates, are described. 

Methylcarbonatoacetyl chloride, b. p. ca. 47°/0°75 mm., is prepared 
by the action of thionyl chloride on the acid. It is only slowly de- 
composed by cold water; with dry pyridine, it gives a red to brown 
solution, with quinoline, the coloration is pale red. 

Methylcarbonatoacetomethylanilide, NMePh-CO-CH,°O-CO,Me, prisms 
or plates, m. p. 82—83° after slight softening, is prepared by mixing 
methylaniline and methylcarbonatoacetyl chloride in ethereal! solution. 
When treated with N-sodium hydroxide solution and subsequently 
with hydrochloric acid, it gives the methylanilide of glycollic acid, 
m. p. 52°5—53°. 

Methylcarbonatoacetanilide, m. p. 101—102°, is prepared in the 
same manner as the corresponding methylanilide. When treated with 
V-sodium hydroxide solution at the ordinary temperature and then 
acidified, an evolution of carbon dioxide is not observed and the 
phenylurethane of glycollic acid is almost quantitatively precipitated. 
Diazomethane converts the latter substance into the corresponding 
methyl ester, colourless rods, m. p. 73°5—74°, the constitution of which 
follows from its identity with the product obtained from methylglycol- 
late ss phenylearbimide according to Lambling’s method (A., 1899, 
i, 52). 

When aluminium chloride is added in small portions to a well- 
cooled solution of methylearbonatoacetyl chloride in benzene, a feeble 
evolution of hydrogen chloride is finally observed and the solution 
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deposits a crystalline product containing aluminium, chlorine, and 
organic matter. If the solution is decomposed with ice and dilute 
hydrochloric acid, methylcarbonatobenzoylearbinol, 
Ph-CO-CH,°0-CO,Me, 

m. p. 48—49°, is obtained, from which benzoylearbinol, identical with 
the product described by Zincke (Annalen, 1883, 216, 306), is pre- 
pared by the action of WV-sodium hydroxide solution at the ordinary 
temperature. 

For the preparation of derivatives of lactic acid, a commercial 
specimen of the latter was employed as starting point; since this 
contains a certain proportion of the optically active acids (compare 
McKenzie, T., 1905, 8'7, 1375), the products are not uniform. The 
applicability of the process to lactic acid is, however, established. 
a-Methylcarbonatopropionic acid is obtained as a colourless, viscous oil, 
which becomes partly crystalline when preserved, and which is strongly 
dextrorotatory in aqueous solution, when lactic acid is treated in the 
manner described for glycollic acid (see above). Thionyl chloride 
transforms it into the corresponding chloride, b. p. about 47—48°/ 
0:2—0°3 mm., Dj? 1:249. 

When methylcarbonatomandelanilide is dissolved in warm methyl 
alcohol, the solution quickly cooled, treated with 10V-sodium hydroxide 
(about 3 mols.), and, after two minutes, largely diluted with water, 
mandelanilide, m. p. 151—152° (corr.), is precipitated (compare 
Bischoff and Walden, A., 1894, i, 525); the filtrate, after extrac- 
tion with ether to remove dissolved mandelanilide, is acidified with 
hydrochloric acid, when the phenylurethane of mandelic acid, m. p. 
147—149° (corr. decomp.), is obtained (compare Lambling, A., 1899, i, 
52). The formation of the former substance is most readily explained 
on the supposition that the ester group is first saponified, and that 

carbon dioxide is then lost either directly or on 

acidification. It is, however, possible that diketo- 

diphenyltetrahydro-oxazole (annexed formula) is first 

produced, which is subsequently decomposed by the 

addition of water, whereby, on the one hand, the 

phenylurethane of mandelic acid is formed as main 
product, whilst on the other hand the anilide of mandelic acid is pro- 
duced by loss of carbon dioxide, The latter hypothesis is supported by 
Lambling’s observation that both the phenylurethane and the anilide 
of mandelic acid are formed by the saponification of the phenylurethane 
of ethyl mandelate. 


Action of Zinc on an Alcoholic Solution of the Acetyl 
Derivative of Ethyl Trichlorolactate. Su. I. locitscu (J. Russ. 
Phys. Chem. Soc., 1903, 35, 428—430).—The ethyl ester of the acetyl 
derivative of BBB- trichlorolactic acid, CCI,*CH(OAc)-CO, Et, is a liquid, 
b. p. 121—121°5°/16 mm., D® 1 3917, D® 1- 367, and on reduction in 
alcoholic solution, by means of zinc, yields ethyl 8B-dichloroacrylate : 
CC},-CH(OAc)-CO,Et + Zn = ZnCl CCl, *CH(OAv): CO, Et = 

CCl,:CH: 00, Et + ZnCl-OAc. 
z. Ht, FP, 
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A New Method of Preparation of Tricarballylic Acid. H. 
GauLt (Compt. rend., 1914, 158, 632—634).—The lactone (annexed 
formula) obtained by the action of potassium 
co, Et acetate or of ammonia on ethyl oxalacetate 
CO, Et (compare Claisen, A., 1891, 425, and 
jo 5 >CO —_Wislicenus and Beckh, A., 1895, i, 335; 1897, 
CO, Et-CH-C i, 397) does not distil unchanged at 210—216°/ 
30 mm. as stated by Wislicenus and Beckh 
(loc. cit.). Either at this or lower pressures decomposition commences 
at 130—150°, carbon dioxide is evolved and ethyl propane-aafy-tetra- 
carboxylate is formed, which can be converted into tricarballylic acid 
by the action of dilute mineral acids. At the same time a part of the 
lactone must decompose with elimination of alcohol, which reacts 
with more of the lactone to give the above reaction. W. G. 


Syntheses by means of Mixed Organo-metallic Derivatives 
of Zinc aé-Acyclic Diketones. E. E. Braise (Compt. rend., 
1914, 158, 504—-506).—The interaction of chlorides of acids of the 
succinic series with zinc alkyl iodides does not give the cae 


diketones, but products having constitutions of the type = -C ODO 


The difficulty can be overcome by the use of mixed cycloacetals, and 
in this way the author has prepared s-dipropionylethane. Succinyl 
chloride condenses with a-hydroxyisobutyric acid when warmed on a 
water-bath to give the acid, 

CO,H-CMe,*0°CO-CH,°CH,°CO-0-CMe,°CO,H, 

m. p. 195°, which with phosphorus pentachloride gives the correspond- 
ing acid dichloride, m. p. 62°, yielding with aniline a dianilide, m. p. 
144—145°. The dichloride condenses with zinc ethyl iodide, giving a 
mixture of products, namely : the dis-cycloacetal, 

OMe,*O-CEtCH,-CH,-C Et-O-OMe, 

CO—--O Oo—00 * 
m. p. 129—130°, b. p. 197°/17 mm. ; a neutral liquid which on saponi- 
fication gives a-hydroxyisobutyric acid, B-propionylpropionic acid, and 
ethyl a-hydroxyisopropyl ketone ; an acid liquid which on esterification 
gives ethyl 8-propionylpropionate, and the eséer, 

COEt-CH,°CH,*CO-0-CMe,-CO, Et, 
b. p. 160—161°. 

The bis-cycloacetal by treatment with methyl alcohol containing a 
little hydrochloric acid by Haller’s method yields s-dipropionylethane, 
b. p. 98°/14 mm., m. p. 34—-35°, which readily yields cyclic derivatives 
under the influence of alkalis, an excellent yield of methylethyleyclo- 
pentenone being obtained. W. G. 


Some Complex Compounds of SEthylenethioglycollic 
[Ethylenedithiolacetic] Acid. Lupwic Rampere and Ake TIBERG 
(Ber., 1914, 47, 730-—737).—L2thylenedithiolacetic acid, 

C,H,(S8°CH,°CO,H),, 
is readily obtained by adding gradually ‘ethylene dibromide (0°2 mol.) 
to a solution of thiolacetic acid (0:4 mol.) and 95% sodium hydroxide 
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(1-2 mols.) boiling under reflux. When the reaction is complete the 
contents of the flask are dissolved in water and the acid precipitated 
by the addition of sulphuric acid. Recrystallisation from water gives 
colourless prisms, m. p. 108—109°. 

In this acid sulphur is linked to an a-carbon atom, and it should 
therefore give rise to internal complex salts (compare Ramberg, A., 
1913, i, 952; Tschugaev, ibid., i, 1149) ; this is found to be the case, 

Bis-ethylenethiolacetatoplato-acid (Werner’s nomenclature), 

H,Pt(C,H,0,8,).,H,0, 

separates as almost colourless, microscopic prisms when potassium 
platinochloride (1/200-mol.) is added to a hot solution of ethylenethiol- 
acetic acid (1°1/100-mol.). It is practically insoluble in water. It 
also results when sodium platinichloride (1 mol.) is treated with sodium 
ethylenethiolacetate (3 mols.), the platinichloride being first reduced 
to the platinous condition. It corresponds with the analogous com- 
pound of thiodiacetic acid (A., 1906, i, 791), and probably, therefore, 
has the constitution : 
CO,H-CH,°S:CH,°CH,°’S:CH,°CO-0 
* i 

\\p ff 
fo 


/ * 
CO,H-CH,°S:CH,°CH,°S:CH,-CO-O 
It is at the same time a salt and a dibasic acid; the sodium salt, 
Na,Pt(C,H,O,S,).,10H,O, forms large, colourless, flat prisms. 
Dichloroethylenethiolacetatoplato-acid results from the interaction of 
CO. H-CH.:S. potassium platinochloride (1/100 mol.) and 
3 oN ethylenedithiolacetic acid (1/100 mol.) when 
‘\ heated in aqueous solution on the water- 
(CH,), PtCl,. bath. It forms yellow, wart-shaped crystals, 
4 m. p. 242°. The constitution is probably 
: Ps given by the annexed formula. As a 
00, 8-H, 's dibasic acid it gives the potassium salt, 
K,Pi(C,H,0,8),Cl,,H,O, which crystallises in yellow, microscopic 
needles or prisms. When treated with silver acetate, and the pre- 
; cipitated silver chloride removed with ammonium 
CH,*S:CH,-CO-O hydroxide, ethylenethiolaceiato-platinum, 
\ ‘if (C,H,0,8),Pt, 
SP’ is obtained as a colourless, microcrystalline powder 
ec insoluble in all solvents. It is an internal complex 
CH on -CO-) Salt of the annexed constitution. 

. P Cuprous oxide is readily dissolved by a boiling 
dilute solution of ethylenethiolacetic acid. From the solution, colourless 
prismatic crystals of a cuprous salt, CuH-C,H,0,S,°C,H,,0,8,, separate, 
in which the cuprous copper is‘co-ordinatively saturated, the constitution 

CO,H-CH,’Ss, 
| ~*~ 


being : OMa)s ‘Cu-0-CO-CH,‘S:[CH,],"S*CH,*CO,H. 


a 
CO,H-CH,"8” T. 8. P. 
VOL. CVI. i. dd 
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Autoxidisable Substances and Systems of Physiological 
Interest. III. Some Auto-oxidisable Thio-compounds. Tor- 
sTEN THuNBERG (Chem. Zentr., 1914, i, 458—459; from Skand. Arch. 
Physiol., 1913, 30, 285—298. Compare A., 1911, ii, 33).—The absorp- 
tion of oxygen by neutralised 1% solutions of thiolacetic, a-thiolpro- 
pionic and a-amino-8-thiolpropionic acids has been studied. The latter 
acid (cysteine) has the quickest action, and the solution becomes red, 
and altered in alkalinity. The temperature-coefficient for the absorp- 
tion by thiolacetic acid agrees with that of vital oxygen uptake, but 
in the case of the thiolpropionic acid it is much higher. The velocity 
of the absorption is nearly proportional to the square-root of the 
oxygen pressure. 

The influence of catalysts was marked. Manganese salts in the 
dilution one-millionth mol. per litre doubled the speed in the case of 
thiolpropionic acid and quadrupled it in the case of thiolacetic acid, 
whereas Mathews and Walker found that the oxidation of cysteine 
was unaffected by manganese (A., 1909, i, 698). J. GC. W. 


Crystalline Paraformaldehyde. Fritz Pottak (Chem. Zenir., 
1914, i, 123; from Farbenzeit, 1913, 19, 371—372).—Amorphous 
paraformaldehyde is dissolved in sulphuric acid of different concentra- 
tions. The solutions are filtered from undissolved particles, allowed 
to crystallise gradually, and the crystals washed with water until 
neutral. According to the concentration of the acid, different crystal- 


line polyoxymethylenes are obtained ; with 25% acid the a-variety, 
with 40—50% acid the #-variety, and with 70—80% acid the y-form 
(insoluble in sodium sulphite) is formed. The products are identical 
with those described by Auerbach and Barschall (A., 1908, i, 131). 
When sulphuric acid is replaced by hydrochloric acid or other strong 
acids, undesirable by-products are formed, H. W. 


Diacetylpropane [Heptane-f{-dione] from Caoutchouc. 
C. Harries (Ber, 1914, 47, 784—791).—In a previous paper 
(A., 1913, i, 1211) the author has described the degradation of Para 
caoutchouc to a crystalline diketone which from its properties and 
from the constitution of its disemicarbazone was considered to be cyclo- 
octane-1 :5-dione. The experiments have been repeated with larger 
quantities of material with the resnlt that the product is shown to 
be heptane-B{-dione, CH,*CO*[CH,],*CO-CH,. The error in the previous 
paper is due to the ease with which this substance loses water with 
the formation of 1-methyl-A!-cyclohexen-3-one, C,H,,O, so that the 
crude product of the reactiun invariably consists of a mixture of the 
diketone and its dehydration product, the boiling points of which under 
dimivished pressure lie close together. In these mixtures the 
carbon content is increased to such an extent that the analytical 
figures closely correspond to those required by a substance, C,H,.0,. 
Further, it has now been found impossible to prepare the pure 
disemicarbazone even from the pure ketone ; partial] ring closure always 
occurs, and a uniform product cannot be obtained by repeated crystal- 
lisation. The substance behaves in a similar manner towards nitro- 
phenylhydrazine acetate, but under suitable conditions readily yields 
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a crystalline dioxime. The formation of heptane-Bf-dione from 
regenerated caoutchouc is represented by the scheme : 


CO-Me 


From this scheme, the dialdehyde or semialdehyde of malonic acid 
or the latter substance itself should also be found among the decompo- 
sition products; up to the present, none of the substances has been 
identified. Under the experimental conditions used in decomposing 
the diozonide with water, the semi-aldehyde acid would be decomposed 
into acetaldehyde and carbon dioxide, and the presence of these 
substances has been observed. Possibly, the malonic acid may be 
contained in the mixture of calcium salts obtained by neutralising the 
decomposition products of the ozonide with calcium carbonate, but 
these have not yet been sufficiently accurately investigated. 

The ozonisation of the caoutchouc and decomposition of the ozonide 
by water are effected in much the same manner as previously described 
(loc. cit.). On fractionation under 10 mm. pressure, the following 
products are obtained: (1) b. p. 60—70°, containing chiefly levulin- 
aldehyde ; (ii), b. p. 75—90°, containing methyleyclohexenone ; (iii) 
b. p. 90—110°, containing heptane-8{-dione, and (iv), b. p. 110°, ete. 
The third fraction is purified by repeated solidification and filtration, 
crystallisation from light petroleum, distillation in a vacuum, and subse- 
quent crystallisation. In this manner, heptane-B{-dione, m. p. 33—34°, 
b. p. 221—222°/764 mm. (slight decomp.), 96°5—97°/10—11 mm., 
Df 094986, nf 142767, m, 1°42610, mz 1°43430, is obtained in the 
pure state and can be preserved indefinitely. In the presence of 
traces of impurities, it rapidly sinters together, and becomes yellow 
and opaque. It reduces hot Fehling’s solution and ammoniacal 
silver solution, does not give the pyrrole test, and does not yield a 
coloration with ferric chloride. The corresponding dioxime, stout, 
glassy prisms, m. p. 87°, is best prepared by adding an aqueous 
solution of the calculated quantity of hydroxylamine hydrochloride, 

dd 2 


. 
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previously neutralised with sodium carbonate, to an aqueous solution 
of the diketone. The bisnitrophenylhydrazone, golden-yellow needles, 
m. p. 182—183°, is precipitated when alcoholic solutions of the 
diketone and nitrophenylhydrazive are mixed. The disemicarbazone, 
prepared according to Bouveault’s method (A., 1905, i, 178), is not a 
uniform product. Repeated crystallisation raises the m. p. to 214° 
(instead of 185°5° previously recorded), but it is still indistinct. The 
bisphenylhydrazone could not be obtained in the crystalline state. 

When diacetylpropane is dissolved in water and the solution 
treated with a few drops of 40% sodium hydroxide solution, 1-methyl- 
Al-cyclohexen-3-one, b. p. 194—196°, Dj' 0°9738, np 1°49299, 
m, 1°48909, mg 1°50360, n, 1°51320, is obtained. This is identified by 
comparison with a specimen of the ketone prepared by the hydrolysis of 
methylenediacetoacetic ester with sulphuric acid, and further by prepara- 
tion of the corresponding semicarbazone, m. p. 199—200° (compare 
Vorliinder and Gaertner, A., 1899, i, 259). When heptane-Bé-dione is 
boiled with ammonia, with or without addition of acetic acid, methyl- 
cyclohexenone is also obtained, together with a small amount of a 
substance which is probably a lutidine base. 

The sensitiveness of heptane-8f-dione to alkali explains its non- 
production from ethyl acetoacetate and formaldehyde or methylene 
iodide according to the methods of Knoevenagel and Hagemann. 

H, W. 


The Pentose of the Nucleic Acids, d-Ribose. W. ALsBerpa 
vAN ExKeENsTEIN and J. J. Buanxsma (Chem. Weekblad, 1914, 11, 
182—184. Compare A., 1913, i, 1044; Levene and Jacobs, A., 1909, 
i, 858).—The synthetic d-ribose prepared by the authors is identical 
with that isolated from nucleic acids by Levene and Jacobs. Both 
substances and their mixture have m. p. 95°. From both substances 
a p-bromophenylhydrazone, m. p. 165°, is obtained, and a mixture of 
the products has the same m. p. i-2ibose has been prepared by crystal- 
lising a mixture of equimolecular proportions of the two optical 
isomerides, and forms crystals, m. p. 83—84°, A. J. W. 


l-Lyxose. W. ALBERDA VAN EKENSTEIN and J. J. BLANnKsMA 
(Chem. Weekblad, 1914, 11, 189—191).—A description of the prepara- 
tion of 1-dyzose and some of its derivatives. For the preparation of 
the sugar the i-galactose formed by oxidation of dulcitol with hydrogen 
peroxide is fermented, and the residual /-galactose oxidised to /-galac- 
tonic acid by means of bromine water. Hydrogen peroxide converts 
calcium /-galactonate into /-lyxose, colourless, hygroscopic crystals of 
sweet taste, m. p. 105°. It exhibits mutarotation, having [a], +5°8° 
immediately after solution, and later [a]),.+13°5°. With p-bromo- 
phenylhydrazine it yields 1-/yxose-p-bromophenylhydrazone, colourless 
crystals, m. p. 157°. The corresponding d-lyaxose-p-bromophenylhydr- 
azone is prepared similarly, and melts at the same temperature, but a 
mixture of the two substances in equimolecular proportions has 
m. p. 145°. With p-nitrophenylhydrazine, /-lyxose yields 1-/yzose- 
p-nitrophenylhydrazone, m. p. 172°. A mixture with the dextrorotatory 
isomeride in equimolecular proportions has m. p. 160°. 
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i-Lyxose is obtained as a syrup by evaporating an aqueous solution 
of the two optical isomerides in equimolecular proportions. A similar 
mixture of the two solid isomerides has m. p. 95°. A. J. W. 


The Mechanism of Oxidation Processes. G. Brepia (Ber., 
1914, 4'7, 546—548).—In connexion with the publications of Wieland 
on the mechanism of oxidation processes (A., 1913, i, 1304), the author 
calls attention to the various papers on inorganic ferments, etc., which 
have been issued from his laboratories, and deal to a large extent with 
the same subject. T. 8. P. 


Identity of Galactitol and a-Etbylgalactoside. Emit Fiscuer 
(Ber., 1914, 47, 456—459)—An examination of the substance 
described by Ritthausen as galactitol, C,H,.0, (A., 1896, i, 405), 
indicates that the composition is in reality C,H,,0,, the substance, 
indeed, being identical with the a-ethylgalactoside of Fischer and 
Beensch (A., 1894, i, 565). Contrary to its earlier description, the 
substance is dextrorotatory, [a], + 186°, this value suggesting that the 
galactitol is, indeed, purer than the samples of a-ethylgalactoside 
obtained earlier, this view being supported by the somewhat higher 
m. p. 141°, instead of 138—139°. The impurity in the a-ethyl- 
galactoside described earlier is probably the B-stereoisomeride. 

The a-ethylgalactoside is, in all probability, not present as such in 
the lupines from which Ritthausen obtained it ; it is probably produced 
from galactose or some galactose polysaccharide during the rather 
lengthy process of extraction by alcohol. 1). F. T. 


Some New Compounds of Iridium and Rhodium. Oskar von 
FRaAENKEL (Monatsh., 1914, 35, 119-135).—The author has prepared a 
number of different compounds of iridium and rhodium chlorides with 
various substituted ammonium chlorides. They were obtained directly 
by mixing aqueous or alcoholic solutions of the respective chlorides, 
aqueous solutions being used when the compounds obtained were 
insoluble in alcohol. 

Tetramethylammonium tridichloride, (NMe,),IrCl,, is a crystalline, 
brownish-red powder. Zthylammonium iridichloride, (NH,Et),IrCl,, 
forms small, brownish-red tablets. Diethylammonium iridichloride, 
(NH,Et,),[rCl,, erystallises in dark red, monoclinic double pyramids. 
Triethylammonium iridichloride, (NHEt,),[IrCl,,2H,O, forms trans- 
parent, brown scales, which lose 2H,O at 85°. Tetraethylammonium 
tridichloride, (NEt,),[rCl,, is a brownish-red, crystalline powder, but 
can be obtained as transparent, brown needles. 

On mixing alcoholic solutions of hydrogen rhodichloride and methyl- 
amine hydrochloride, a rose-red, microcrystalline precipitate of the 
compound, (NH,Me),RhC),, is obtained. It can be considered as the 


anhydrous compound belonging to the type | ROOF, [tt .  Keerystal- 


lised from alcohol it gives small, four-sided prisms, but it is decomposed 
by water with the partial separation of rhodium ; from the aqueous 
solution the compound (NH,Me),RhCl, is obtained pre Vincent, 


A., 1885, 1116; 1886, 311), belonging to the type Rb Cl. The 
(fon), 
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dimethyl- and trimethyl-ammonium rhodichlorides were also obtained, 
their composition agreeing with those given by Vincent (Joc. cit.). 

Tetramethylammonium chloride and hydrogen rhodichloride give 
a purple-red, aqueous solution, from which brown, six-sided tablets of 
the compound (NMe,),Rhb,Ci, are obtained ; the compound is the acid 
salt of the hexabasic acid, [Rh(HOl),|Cl,, three hydrogens being 
replaced by Rh**’. 

Ethylamine, diethylamine, and triethylamine hydrochlorides give 
garnet-red crystals of the compounds (NH,Et),RhCl,, 

(NH, Et,)RhbCl,,3H,0, 
and (NHEt,)RhCl, 9H,O respectively ; the latter salts lose 3H,O and 
9H,0 respectively at 100°. 

Alcoholic solutions of tetraethylammonium chloride and hydrogen 
rhodichloride give brown crystals of the compound (NEt,),RhCl,; on 
recrystallisation from water, six-sided, light brown plates of the 
compound (N Et,),Rb,C), are obtained. T. 8. P. 


Isolation of Betaine Hydrochloride from Residues Con- 
taining Nitrates. H. Srotrzenpera (Chem. Zentr., 1914, i, 22; 
from Zentr. Zuckerind, 1913, 22, No. 4).—The author gives an 
account of the treatment of large quantities of sugar residues from the 
year 1912 according to his method with hydrogen chloride (A., 1912, i, 
680). In these experiments, ethyl alcohol was also replaced by methyl 
alcohol for the dilution of the concentrated filtrates. Ethyl alcohol 
denatured with methyl! alcohol is very suitable for the precipitation of 
betaine hydrochloride. WwW 


Isolation of Betaine Hydrochloride from Molasses Residues. 
H. Srorrzensere (Chem. Zenir., 1914, i, 22; from Zentr. Zuckerind., 
1913, 22, No. 5. Compare A., 1912, i, 680; 1913, i, 345).—Urban’s 
method of preparing betaine from molasses residue (A., 1913, i, 449) 
is criticised with regard to the quantity of hydrochloric acid added, 
the use of animal charcoal, and the omission of alcohol. Since the 
solubilities of betaine hydrochloride, glutamic acid hydrochloride and 
potassium chloride in water are practically identical, the evaporation 
of a solution of a mixture of these substances cannot yield an 
individual product. A method for the preparation of pure glutamic 
acid cannot be based on this procedure. 

The isolation of betaine hydrochloride from fermentation molasses 
residue is also described. H. W. 


The Formation of Glycine from Oxalic Acid. Watruer Lés 
(Biochem. Zeitsch., 1914, 60, 159—170).—The author confirms an 
earlier observation that glycine is formed from ammonia, carbon 
dioxide, and water under the influence of the silent discharge, isolating 
the former substance in the form of its naphthalenesulphonyl compound. 
As oxamic acid is regarded as an intermediate product in the reaction, 
experiments were carried out to reduce this acid by direct chemical 
means. This succeeded by electrolytic methods in sulphuric acid 
solution, under conditions in which scission of the amide groups 
readily takes place. Oxalic acid itself was therefore reduced in the 
presence of sulphuric acid and ammonia, and under certain conditions 


(i ie. -—.). —— — - 
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glycine was also obtained. Glyoxylic acid was the chief product. It 
is assumed that ammonia forms with this substance hydroxylamino- 
acetic acid, which, by the action of hydrogen, yields glycine. Under 
similar conditions of reduction as those applied to oxalic acid, malonic 
acid dues not give rise to an amino-acid, whilst succinic acid yields 
y-aminobutyric acid. The experimental conditions for the production 
of amino-acids by the reduction of dibasic acids in the presence of 
ammonia are difficult to attain, but full details of the methods 
employed are given by the author. 8. B. 8. 


Calorimetric Study of the System Water-Monomethyl- 
amine. E. Bavup, F. Ducettrez, and L, Gay (Compt. rend., 1914, 
158, 629—631).—An application of the calorimetric method already 
described for ammonia (compare A., 1909, ii, 558) to ethylamine to 
determine its hydrates. The maximum heat of formation for a 
mixture of the base with water corresponds with the molecular 
mixture which yields a hydrate. The principal hydrate is 

NH,(C,H,)-OH W. G. 


The Constitution of the Gaseous and Liquid Cyanogen 
Chlorides. V.Gricnarp and E. Betiet (Compt. rend., 1914, 158, 
457—461).—The authors favour the nitrile form NiC-Cl for the 
liquid chloride and the isonitrile C?N-Cl for the gaseous chloride, and 
in support of this view give the following facts. The difference 
between the boiling points of these two chlorides is of the same order 
as that between the boiling points of the first terms of the nitriles 
and corresponding isonitriles. 

Cyanogen iodide with organomagnesium compounds always gives 
the alkyl iodide. Gaseous cyanogen chloride, on the contrary, reacts 
with aliphatic or aromatic organomagnesium compounds giving priaci- 
pally the corresponding nitrile, whilst with cyclic compounds of the 
type of magnesium cyclohexyl bromide it gives principally the alkyl 
chloride, with a very small amount of the nitrile. Further the inter- 
mediate complex formed in the first reaction of cyanogen chloride is 
very stable, and by controlled hydrolysis gives a ketimine (compare 
Moureu and Mignonace, A., 1913, i, 873), which with another molecule 
of magnesium alkyl haloid gives a ketone and ammonia : 


Cl-CIN—> Cl-OR:N-MgX —> jf) >C:N-MgX 


K>O:N-MgX + H,0=MgX-OH + }.>0:NH 


Du R 
RoC:NH + H,0=NH,+ p,>CO 


The authors draw the conclusion that gaseous cyanogen chloride 
reacts as a nitrile to give nitriles and as isonitrile to give chlorides, 
the tautomeric change being controiled by the magnesium alkyl haloid 
with which it is reacting, the isomerisation being rapid with aliphatic 
and aromatic magnesium halvids and slow with the cyclic compounds. 

This view is confirmed by determining the relative amounts of 
chlorocyc/ohexane and cyclohexanecarboxylovitrile produced from 
gaseous and liquid cyanogen chloride respectively when operating 
under the same conditions. W. G. 
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The Platinum Compounds of the isoCyanides [Carby]l- 
amines]. L. Tscuucarv and P. Tezaru (Ber., 1914, 47, 568—573).— 
Ramberg (A., 1907, i, 604) described two isomeric compounds which 
he obtained by the action of platinous chloride on phenylcarbylamine. 
One was violet and changed into the pale yellow, crystalline form, 
PtCl,,2CNPh, m. p. 257—258°, on heating to 110—115° or in boiling 
chloroform. The constitution of the violet compound has now been 
established. It has the formula [Pt4CNPh]PcCl,, since it reacts 
with Reiset’s chloride, [Pt4NH,]|C),, to form Magnus’s green salt, 
[Pt4NH,]PtCl, (compare A., 1912, i, 70). 

The corresponding derivatives of methyl- and ¢ert.-butyl-carbyl- 
amines have also been studied. Whenasaturated solution of ammonium 
or potassium platinochloride is treated with methylcarbylamine in 
the cold, the compound, [Pt4Me-NC]PtCl,, separates in flesh-red 
crystals which are quickly transformed, at 145—150° in a sealed tube 
into the colourless isomeride, [Pc2Me-NC]Cl,, m. p. 233° (decomp.) 
The red compound reacts with Reiset’s chloride as above, and also 
with sodium picrate, to form a picrate, | Pt4Me-NC]/O-C,H,(NO,),],. 
The colourless salt only gave these reactions after shaking with excess 
of methylearbylamine and water, when the necessary ion, | Pt4Me-NC}], 
was established. Similarly, ¢ert.-butylearbylamine forms the deep red 
compound, [Pt4Me,C-NC]PtCl,, which dissolves on shaking with 
carbylamine and water to give a colourless solution from which sodium 
picrate precipitates the unstable picrate. A colourless isomeride could 
not be obtained. An attempt to obtain one by the decomposition of 
the salt, [Pt4C,H,*NC]CI,, contained in the above solution, led to 
other and interesting products. 

Soluble picrates are recommended as precipitants for salts contain- 
ing co-ordinated, saturated anions. J.C. W. 


New Class of Aliphatic Arsenic Compounds. Emit Fiscuer 
(Annalen, 1914, 403, 106—117).—Behenolic acid and arsenic tri- 
chloride (14 parts), heated for six hours at 140°, yield an additive 
compound which probably contains the group *C(AsCl,):CCl-. It 
is converted by water or by cold dilute alkalis into an acid which 
contains the group *C(AsO):CCl-, and is therefore called chloro- 
arsinosobehenolic acid. The acid has not been freed completely from 
behenolic acid, but it certainly contains arsenic and chlorine in atomic 
proportions and probably has the formula C,,H,,O,AsCl. The purest 
specimen has been obtained as a faintly brownish-red oil. The alkali 
salts are stable in neutral solution, but are decomposed, rapidly by 
warming, by an excess of alkali, an alkali arsenite being formed. The 
salts of the alkaline earths are amorphous, almost colourless, and 
insoluble in water ; the strontiwm salt is employed medicinally under 
the name elarson. 

By heating with aqueous alcoholic potassium hydroxide and 
subsequently acidifying, chloroarsinosobehenolic acid yields behenolic 
acid, 

Chloroarsinosobehenolic acid, methyl alcohol, and concentrated 
sulphuric acid yield the methyl ester; this reacts additively with 
about 1 mol. of bromine in carbon disulphide to form a substance 
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which is decomposed by water into hydrogen bromide and a monobasic 
acid, methyl chlorobehenolatearsinic acid, C,,H,,O;AsCl. This arsinic 
acid, which probably contains the group -CC1:C{AsO(OH),]}, and is 
best isolated in the form of the strontium salt, is hydrolysed by an 
excess of 10% methyl-alcoholic potassium hydroxide at the ordinary 
temperature, yielding thereby a dibasic acid (strontium salt 
C,.H,,0,AsClSr), 

which is much more stable than chloroarsinosobehenolic acid to 
alkalis. 

Stearolic acid and arsenic trichloride react at 140° in a similar manner 
and yield an oil from which again only amorphous derivatives have been 
obtained. Phenylpropiolic acid and arsenic trichloride yield crystalline 
products; these, however, belong to a different class of arsenic 
compounds and are to be described later. C. 8. 


Action of Allylene on Magnesium Ethyl Bromide. Sana. I. 
Tocrtscu (J. Russ. Phys. Chem. Soc., 1903, 35, 431—432).—When 
allylene is passed into an ethereal solution of magnesium ethyl 
bromide, ethane is liberated and magnesium allylene bromide formed : 
MgEtBr + CMei:CH =CMeiC-MgBr+C,H,. The magnesium allylene 
bromide is obtained as a double compound with ether in the form of a 
viscous, glycerol-like liquid, which is only slightly soluble in ether and 
gradually separates in long, stout crystals. With carbon dioxide, 
magnesium allylene bromide yields the compound, CMe?C-CO,*MgBr, 
which is decomposed by water, giving tetrolic acid, CMe?C-CO,H, 
m. p. 77—78°, b. p. 99—100°/18 mm. This acid inflames readily, and 
with bromine under the influence of electric light yields dibromo- 
crotonic acid, m. p. 96—97°. = = & 


Action of Mono-substituted Acetylenic Hydrocarbons on 
Organo-zinc and Organo-magnesium Compounds. New 
General Method of Obtaining Alcohols with Acetylene 
Linkings. Suuivorn I. Iocitscu (J. Russ. Phys. Chem. Soc., 1902, 34, 
239—341).—Treatment of zinc and iodine with ether in a reflux 
apparatus on a water-bath for eight hours under a pressure of 150 mm, 
yields a transparent ethereal solution of zinc ethyl iodide, which is 
identical in properties with magnesium ethyl iodide (compare 
Grignard, A., 1900, i, 382). Thus, it does not inflame in the air and 
can be safely poured from one vessel into another. With water it 
decomposes according to the equation : 

2ZnEtl + (Et,O), + 2H,O = Zn], + Zn(OH), + 2C,H, + (Et.0)n, 
whilst with phenylacetylene it gives zinc phenylacetylene iodide, thus : 
ZnEtIl + CPhiCH =I-Zn-CiCPh+O,H,. Zine phenylacetylene iodide 
gives with methylcyclohexanone the same tertiary alcohol as is formed 
from magnesium phenylacetylene iodide and methylcyclohexanone (see 
this vol., i, 401). 

Zine ethyl and phenylacetylene react at the ordinary temperature, 
giving the complex CPhiC-Zn-CiCPh, which does not inflame in the 
air, is decomposed when heated with water, yielding phenylacetylene 
and zine hydroxide, and with methyleyclohexanone forms the tertiary 
alcohol referred to above. 
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Hence, the action of mono-substituted acetylenes on magnesium or 
zine alkyl haloids may be represented thus : 
MRX + CR?CX = CR?CMX + RH, 
and that on organo-zine compounds, thus : 
MR, + 2CRiCH =CR%?C-M-CiCR’ + 2HR, 
where R and R’ represent alkyl radicles, X bromine or iodine, and M 
zine or magnesium. T. H. P. 


Preparation of Zinc Alkyl Haloids and Syntheses by means 
of them. Su. I. locitscn (J. Russ. Phys. Chem. Soc., 1906, 38, 
251—252).—In some cases zinc alkyl haloids react differently from 
magnesium alkyl haloids. Thus, with chloroanhydrides of acids the 
latter give only tertiary alcohols, whilst the former give either ketones 
or tertiary alcohols, as desired. Again, with carbonylic compounds, 
zinc allyl haloids react readily, whilst magnesium allyl haloids do not 
react, 

Until now zine alkyl haloids have not been obtained in the free 
state, and as their reaction with organic compounds proceeds 
simultaneously with their formation in presence of a large excess of 
zine, syntheses with compounds which are not indifferent towards zinc 
cannot be effected. 

The author has previously described (preceding abstract) the prepar- 
ation of an ethereal solution of zinc ethyl iodide, and he has now obtained 
similar solutions of zinc methyl, isopropyl, amyl and allyl iodides, 
The procedure is as follows: To the zinc dust (1 atom), previously 
treated with iodine under the conditions employed by von Baeyer for 
the activation of magnesium (A., 1905, i, 766) and placed in a round 
flask, the alkyl haloid (1 mol.) diluted with double its volume of 
dry ether is gradually added. The flask is then fitted with a 
condenser and with a stirrer passing through a mercury seal, and is 
heated on a water-bath for two to five days. 

By means of zinc methyl iodide, the following compounds have been 
synthesised: acetone, in 70% yield, from chloroacetic anhydride ; 
acetophenone, in 65% yield, from benzoyl chloride; and a-chloro-B- 
ethoxypropane, CH,Cl-CH Me-OEt, b. p. 116—117°5°, from as-dichloro- 
ethyleve. Zine ethyl iodide yields: with acetyl chloride, methyl 
ethyl ketone; with benzoyl chloride, phenyl ethyl ketone; with 
as-dichloroethyl ether, a-chloro-B-ethoxypropane, CH,Cl-CHEt-OEt, 
b. p. 140—141°. T. H. P. 


Preparation of Monomagnesiumacetylene and Syntheses by 
means of it. Sa. I. Iocrrscn (J. Russ. Phys. Chem. Soc., 1906, 38, 
252—253).—In order to obtain compounds of the type CH:C-MgX, 
and not MgX-CiC-MgX, it is necessary to keep a current of acetylene 
passing through the reacting compounds, and to keep the product in an 
atmosphere of the same gas. 

When the product of the interaction of trioxymethylene and 
magnesium acetylene haloid is treated with water, propargyl alcohol 
and A*-butinene-ad-diol, OH-CH,-CiC-CH,-OH, m. p. 58°, are obtained. 
In a similar manner, methylcyc/ohexanone gives the alcohol, 


CH,-—CH ; 
CHy< OH Me-CH.> C(OH)-CiCH, 
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m. p. 50—51°, b. p. 188—190°, and menthone, the alcohol, 


CH,-CHPr® . 
CHy< CH Me-0H,> CO) CiCH, 


b. p. 96—98°/12 mm. a 


cycloMercuripentamethylene. J. von Braun (Ber, 1914, 47, 
490—492. Compare A., 1913, i, 719).—Comparison of the boiling 
points of the pentamethylene series of compounds, (CH,),>R, with 
those of the series, Et-R-Et, where R may be O, CH,, NH, S, or Hg, 
indicates that cyclomercuripentamethylene should have a boiling point 
of about 210° ; it should distil without decomposition under diminished 
pressure, and probably without decomposition under ordinary pressure. 
The substance described by Hilpert and Griittner (this vol., i, 261) as 
cyclomercuripentamethylene is probably a polymeride of this compound, 
since it has a melting point of 120°. tT. & P. 


Chemical Action of Light. IV. Autoxidations. Herrmann 
Suma (Ber., 1914, 47, 467—472. Compare A., 1913, i, 28, 52).— 
The author has already shown (A., 1913, i, 28) that the autoxidation of 
xylene under the influence of light gives rise to larger quantities of 
peroxide substances when a small quantity of an aromatic nitro- 
compound isadded. This effect of the nitro-compound is found to be 
due to its influence in increasing the relative stability of the less stable 
intermediate products, so that whilst smaller quantities of carboxylic 
acid substances are obtained, relatively larger quantities of peroxides 
and aldehydes accumulate in the liquid. The effect is likened to that 
of a yellow screen in making prints from a flat photographic negative. 

Experiments were made with o-, m-, and p-nitrotoluene, and only in 
the case of the first was the nitro-compound itself appreciably altered. 

For the purpose of comparison, terephthalaldehyde was converted 
into its phenylhydrazones ; phenylhydrazone, orange-yellow needles, 
m. p. 152—154°; bisphenylhydrazone, lemon-yellow scales, m. p. 
276—278° (decomp. ). 

By exposing benzaldehyde in solution in light petroleum to the light 
of a quartz lamp, the solution being surrounded by a mixture of ether 
and solid carbon dioxide, a white deposit was slowly obtained which 
had strong oxidising properties and a pungent odour ; benzaldehyde was 
also present in the deposit, and the peroxide substance present could 
not be isolated on account of the rapid conversion into benzoic acid. 
At the same temperature, but with exclusion of light, no indications of 
oxidation were observable. D. F. T. 


The Action of Alkaline Reducing Agents on Disulphoxides 
and Sulphoxides. A. Gutmann (Ber., 1914, 47, 635—639).—When 
ethyl p-toluenethiosulphonate in alcoholic solution is heated with an 
aqueous alkaline solution of sodium arsenite in a closed flask at 100°, 
reduction occurs with formation of p-toluenesulphinic acid, ethyl 
mercaptan and sodium arsenate, In a similar manner the ester reacts 
with a mixture of potassium cyanide and potassium sulphide in 
alcoholic solution producing p-toluenesulphonic acid, ethyl mercaptan, 
and potassium thiocyanate, 


i, 396 ABSTRACTS OF CHEMICAL PAPERS. 


These results are interpreted as favouring the unsymmetrical 
formula R-SO,°SR as opposed to the symmetrical formula R-S:O0-SR:0 
for substances of this class (compare Hinsberg, A., 1909, i, 6). The 
reactivity is attributed to the presence of a reactive oxygen atom 
(compare Gutmann, A., 1912, i, 397), and the above chemical changes 
are explained by the formule : 


C,H,"S-O-SEt —> C,H,S--—O—SEt —> 0,H,-S),Na + EtSOH, 
I I IAN 
O O NaO H 
and C,H,"S-O-SEt —> 0,H,—S—-O—SEt —> 0,H,-SO,K + Et8,K, 
I} II 7s, 
O OK SK 


the last substance in each of these schemes then undergoing reduction 
with formation of ethyl mercaptan with sodium arsenate and potassium 
thiocyanate respectively. 

Dibenzyl sulphoxide, (CH, Ph),S:O, when treated with alkaline 
sodium arsenite solution, and with a mixture of potassium sulphide 
and potassium cyanide left these reagents unaffected, thus enabling a 
decision in favour of the structure R,S:O as opposed to RS-OR. 
Ethyl p-toluenesulphonate, ethyl sulphite, methyl sulphate, sodium 
ethyl sulphate, p-tolyl ethyl sulphone, and p-tolyl benzyl sulphone do 
not oxidise sodium arsenite, and so are regarded as containing no 


“reactive” oxygen or sulphur (compare A., 1909, i, 144). 
ie &® o 


Action of Magnesiuin Phenylacetylene on Nitrobenzene. 
Su. I. lIocrrscu (J. Russ. Phys. Chem. Soc., 1903, 35, 555).—The 
action of magnesium phenylacetylene bromide on nitrobenzene in 
ethereal solution yields a crystalline compound which is decomposed by 
water into a compound, which has the empirical composition, C,,H,,, 
and forms crystals, m. p. 87—88-5°. T. H. P. 


Addition of Metals at Multiple Linkings. W. Scuienx, J. 
Appenropt, A. Micwakt, and A. Tua (Ber., 1914, 47, 473—490).— 
As a consequence of the power of the carbonyl group to form additive 
compounds with alkali metals as evidenced in the metal ketyls 
(Schlenk and Thal, A., 1913, i, 1205), the authors have commenced a 
systematic investigation of the additive power of various multiple 
linkings towards the alkali metals, and in this communication describe 
results obtained with the groups C:C, C:N, N:N, and C:0, 

The experimental procedure is to agitate in a sealed vessel containing 
an atmosphere of nitrogen, a mixture of powdered sodium with the 
unsaturated compound and ether. Ether is more suitable than ben- 
zene, as it causes a higher velocity of reaction. The reaction is allowed 
to proceed at the ordinary temperature, and the product, if soluble in 
ether, can be afterwards submitted to analysis. In cases where the 
product is insoluble and is obtained mixed with free sodium, the com- 
position can be proved by the nature of the various products obtainable 
by suitable chemical treatment of the mixture. Aromatic compounds 
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have been chosen hitherto for the investigation, as with them the 
additive properties of the multiple linkings appear to be more marked. 

When 3 grams of stilbene were shaken with 250 c.c. of ether 
and 10 grams of sodium powder, the first appearance of reaction 
occurred after curiously varying periods in different cases, the first 
indication being a yellow coloration of the liquid. The liquid then 
darkened and deposited a brownish-violet powder ; for the entire con- 
version of the stilbene into this compound, continuous shaking for 
several days was necessary. This substance is a disodium derivative, 
CHPhNa‘CHPhNa, of stilbene, as shown by the following changes. 
Water converts it into s-diphenylethane and sodium hydroxide. 
Carbon dioxide gives s-diphenylsuccinic acid, whilst oxygen, towards 
which the sodium compound is remarkably sensitive, removes sodium 
regenerating stilbene. Treatment with methyl iodide or bromobenzene 
yields only a mixture of stilbene with ethane or diphenyl respectively. 

Styrene under conditions similar to the preceding soon gave 
indications of formation of a sodium derivative, but the reaction did 
not proceed to any extent on account of the polymerisation of the 
hydrocarbon, under the influence of the sodium, with production of 
metastyrene which does not possess this additive power. 

s-Tetraphenylethylene reacted rapidly with sodium, giving a 
yellowish-red ethereal solution. The product is evidently a disodium 
derivative, because the action of water converts it into s-tetraphenyl- 
ethane. This result is especially noteworthy, as the hydrocarbon 
shows but little tendency to form additive compounds with the 
halogens. 

as-Diphenylethylene reacts readily, and after several days a brick- 
red deposit, sometimes in prismatic crystals, of a disodiwm derivative, 
CPh,Na*CH,°CH,*CPh,Na, is obtained. The formation of a com- 
pound of this structure is attributed to the greater reactivity of the 
CPh,— carbon atom, so that the primary product is CPh,Na°CH,- ; 
these groups then undergo condensation in pairs. The final disodium 
compound yields aaéd-tetraphenylbutane with water, and on treatment 
with carbon dioxide gives rise to the sodium salt of aadd-tetraphenyladipic 
acid, CO,H-CPh,°CH,°CH,°CPh,-CO,H. As the sodium atoms are 
not adjacent in this disodium derivative, the action of methyl iodide 
might be expected to follow a different course from that experienced 
with the disodium derivative of stilbene, and actually BBee-tetraphenyl- 
— CPh,Me-CH,°CH,"CPh,Me, is obtained as flat prisms, m. p. 

10°. 

Anthracene is found to give a disodium derivative, 

CHNa 
OB .<onna> Cole 

this result being described as incompatible with the usual diagonal 
formula for anthracene, and as agreeing only with a structure 


CH:C-CH:CH 
C H . . . . 9 
6 oe pene In the formation of the disodium deriv 
ative a blue coloration is first observed in the solution, which subse- 
quently changes to a violet. Spectroscopic examination shows these 
colours to be quite distinct, and the blue colour first obtained is 
believed to be due to the transient presence of a monosodium deriv- 
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ative containing tervalent carbon, namely, 0,8, << Gn OH, The 


disodium derivative, which in the solid state has a deep blue colour, 
on treatment with water gave na_areyunesye Carbon dioxide 
gives dihydroanthracenecarboxylic acid, C,H <a ary wd 27>0,H, 
needles, m. p. 208—210°, or eiticiatiamnataialini acid, 
C,H on oo pa H,, needles, m. p. 287—288° (decomp.), accord- 
ing to the period of treatment with the gas. 

The o-quinonoid structure favoured by the authors for anthracene 
(above) is confirmed by the behaviour of dipheny]bisdiphenylylquinodi- 
methane, O,H,Ph:CPh:C,H,:CPh:C,H,Ph, which gives a deep blue 
solution of a disodiwm derivative, the crystals of which have a 
metallic lustre. The structure C,H,Ph-CPhNa-C,H,-CPhNa-C,H,Ph 
is demonstrated by the action of carbon dioxide, which yielded dipheny/- 
bisdiphenylyl-p-xylylenedicarboxylic acid, a substance sparingly soluble 
in the usual organic solvents. 

In spite of the strong colour of these sodium derivatives of the 
hydrocarbons, the structure is believed to be normal and not due 
to any rearrangement to quinonoid configuration. 

As examples of substances containing the C:N grouping, benzo- 
phenoneanil and benzylideneaniline were taken. The former gave 
a disodium derivative, CPh,Na*NPhNa, as a deep red powder which 
is immediately decomposed by the air. With water it yields diphenyl- 
methylaniline, NHPh:CHPh,, whilst with carbon dioxide the sodium 
salt of a dicarboxylic acid, CO,Na*CPh,*NPh-CO,Na, is obtained ; this 
is decomposed by water or by dilute sulphuric acid, giving anilino- 
diphenylacetic acid. Benzylideneaniline and sodium in the presence 
of ether gave a clear solution of a disodium derivative, 

NPhNa:CH Ph:CHPh:NPhNa, 

which can be precipitated as an almost colourless powder by the 
addition of light petroleum. The product undergoes decomposition 
in the air, gives s-dianilinodiphenylethane on treatment with water, 
whilst carbon dioxide converts it into the sodium salt of a dicarboxylic 
acid, CO,Na*NPh*CHPh:CHPh-NPh:CO,Na; this is rapidly decom- 
posed by water or by dilute acid, giving carbon dioxide and 
dianilinodiphenylethane. 

Azobenzene was chosen as a type of the substances containing the 
N:N group. The violet-brown reaction product was not merely a 
sodium additive derivative, for treatment with water regenerated 
some azobenzene. A metallic derivative was therefore prepared also 
by the interaction of the potassium ketyl of phenyl diphenyl ketone 
with azobenzene, when it was found by analysis to be an additive 
compound of equimolecular quantities of azobenzene and the di- 
potassium derivative, NPhK-NPhK. This rapidly oxidises in the air, 
giving azobenzene, whilst the action of water produces hydrazobenzene 
and azobenzene in equimolecular proportion. The action of carbon 
dioxide on an ethereal suspension of the metallic derivative gave 
rise to the potassium salt of hydrazobenzene-NN'-dicarboxylic acid, 
CO,K-NPh-NPh-CO,K, a colourless powder, which is slowly 
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decomposed by water and immediately by dilute hydrochloric acid, 
yielding hydrazobenzene. 

The action of sodium or potassium in pieces of fair size on compounds 
containing a carbonyl group has already been shown to yield metal 
ketyls in which the alkali metal has been added at only the oxygen 
side of the double bond, so that tervalent carbon is simultaneously 
produced (Schlenk and Thal, Joc. cit.). Experiment has now shown 
that with sodium powder, addition of two atoms of the metal takes 
place as in the case of the preceding groups. Benzophenone in ethereal 
solution with sodium powder thus first gives rise to the well known 


blue coloration due to sodium benzophenone, CPh,-0<O Na which 


after several hours’ further treatment changes to a violet-red colora- 
tion of a disodium additive product, namely, disodiobenzhydrol, 
ONa‘CPh,Na, which separates as a powder. In a similar manner 
phenyl! diphenyly! ketone and bisdiphenyly] ketone give first the bluish- 
green and yellowish-green colorations due to their respective metal 
ketyl derivatives, these colours then being replaced by the deep blue 
of the disodium derivatives. When these sodium derivatives are 
submitted to the action of air or of iodine, it is the sodium atom 
directly attached to carbon which is first removed and the colour 
due to the metal ketyl as an intermediate stage in the oxidation to 
ketone is easily perceptible. This observation constitutes the first 
in which tervalent carbon has been found as a result of an oxidation 
process. These disodium derivatives behave like the others already 
described in the preceding, towards water and carbon dioxide; the 
action of the former gives rise to the corresponding hydrogen 
derivatives, for example, the disodium derivative of phenyl diphenylyl 
ketone, C,H,Ph-CPhNa’ONa, yields phenyldiphenylylearbinol ; the 
action of carbon dioxide on the same sodium compound gives rise to 
the sodium salt, C,H,Ph*CPh(CO,Na)-O-CO,Na, which rapidly decom- 
poses in aqueous solution with formation of the sodium salt of 
phenyldiphenylylglycollic acid, C,H,Ph*CPh(OH)-CO,H, m. p, 164°. 
When treated with carbon dioxide the metal ketyl derived from 
phenyl diphenylyl ketone and potassium (containing one atom of 
potassium and tervalent carbon) also gives phenyldiphenylylglycollic 
acid together with phenyl diphenylyl ketone in which case the change 
must be accompanied by some rearrangement. With the sodium 
derivatives of bisdiphenylyl ketone the results are similar ; the metal 
ketyl produces an equimolecular mixture of bisdiphenylylglycollic acid 
and bisdiphenylyl ketone, whilst the disodium derivative gives only 
bisdiphenylylglycollic acid, (C,H,Ph),C(OH)-CO,H ; the disodium deriv- 
ative of benzophenone, CPb,Na*ONa, likewise produces exclusively 
benzilic acid. 

The red coloration obtained on the addition of concentrated sulphuric 
acid to benzilic acid bas its analogues in the blue and green colorations 
formed by phenyldiphenylylglycollic acid and bisdiphenylylglycollice acid 
respectively under similar treatment. Attention is also drawn to the 
enormous chromophoric power of tervalent carbon in the metal ketyls ; 
the conversion of these into the corresponding disodium compounds is 
accompanied by a brightening in colour. D. F. T. 
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The Ether-oxides of Carvacrol. Pavut Sapatier and A. Martner 
(Compt. rend., 1914, 158, 608—612. Compare A., 1910, i, 668, 669). 
—The dehydration of carvacrol in the state of vapour by means of 
thorium oxide at 400—500° did not proceed satisfactorily, a mixture of 
dica: vacryl and dicarvacrylene oxides being obtained, which could not 
be separated by fractional distillation. A mixture of the vapours of 
methyl alcohol and carvacrol passed over thorium oxide at 420—450° 
yielded the methyl ether, b. p. 217°, and dicarvacryl oxide, 

O(C,H,MePr?*),, 
small prisms, m. p. 109—110°. If in this reaction the temperature 
rose to 480°, there was obtained in addition dicarvacrylene oxide, 
C,H,MePré. 

'sH,MePre 
mixture of ethyl alcohol and carvacrol vapours passed over the catalyst 
at 490—500° gave a small quantity of the ethyl ether, a liquid distilling 
at 300°, which did not crystallise, and probably was a mixture of the 
two oxides described above. 

An equimolecular mixture of phenol and carvacrol vapours passed 
over thorium oxide at 470—480° yielded phenyl carvacryl oxide, a 
colourless liquid with an agreeable odour, b. p. 296°, and dicarvacry] 
and dicarvacrylene oxides, but no diphenyl or diphenylene oxides. 

p-Cresol and carvacrol at 440—450° gave a certain proportion of 
p-tolyl carvacryl oxide, a colourless liquid, b. p. 300°, and p-tolyl oxide 
but no carvacryl oxide. At 480° the mixture behaved as though it 
were p-creso] alone. W. G. 


>0, yellowish-white, fluorescent prisms, m. p. 150°. A 


Preparation of Tribromocresorcinol or 3:5 : 6-Tribromo- 
2:4-dihydroxy-1-methylbenzene. J. J. Buanxsma (Chem. Weekblad, 
1914, 11, 185—189).—Several derivatives of 6-nitro-o-toluidine have 
been prepared. Bromination converts it into 3 : 5-dibromo-6-nitro- 
o-toluidine, m. p. 105°, converted by diazotisation into 3:5 : 6-tri- 
bromo-2-nitrotoluene, colourless crystals, m. p. 93°. Nitration trans- 
forms this substance into 3 : 5 : 6-tribromo-2 : 4-dinitrotoluene, colourless 
crystals, m. p. 208°, reduced by acetic acid and iron-powder to 3 : 5 : 6-tri- 
bromo-2 : 4-tolylenediamine, colourless crystals, m. p. 180°, The amino- 
groups of this substance cannot be replaced by hydroxyl by the 
diazotisation method. 

Reduction with acetic acid and iron-powder of 3:5: 6-tribromo- 
2-nitrotoluene yields 3: 5 : 6-tribromo-o-toluidine, colourless crystals, 
m. p. 87°, also formed by bromination of 6-bromo-o-toluidine. Acetic 
anhydride converts the product into aceto-3 : 5 : 6-tribromo-o-toluidide, 
colourless crystals, m. p. 218°, transformed by nitration into aceto- 
3:5 : 6-tribromo-4-nitro-o-toluidide, colourless crystals, m. p. 275°, which 
hydrolyses to 3:5 : 6-tribromo-4-nitro-o-toluidine, light brown crystals, 
m. p. 203°. Reduction of the substance last mentioned with acetic 
acid and iron-powder produces 3 : 5 : 6-tribromo-2 : 4-tolylenediamine. 

Diazotisation converts 3:5: 6-tribromo-o-toluidine into 3:5: 6-tri- 
bromo-o-cresol, colourless crystals, m. p. 229°, transformed by acetyl- 
ation into the corresponding acetyl derivative, colourless crystals, m. p. 
175°. Nitration of this cresol or its acetyl derivative yields 3 : 5 : 6-tri- 
bromo-4-nitro-o-cresol, m. p. 212°, reduced by acetic acid and iron- 
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powder to 3:5: 6-tribromo-4-amino-o-cresol, colourless crystals, m. p. 
234°. Diazotisation transforms the product last mentioned into 
3:5 : 6-tribromo-2 : 4-dihydrowytoluene, light red crystals, m. p. 227°. It 
sublimes at 150°. 

An unsatisfactory yield of 3:5: 6-tribromo-4-nitro-o-cresol is pro- 


duced by diazotisation of 3:5 : 6-tribromo-4-nitro-o-toluidine. 
A. J. W. 


Magnesium-Acetylene Compounds. New General Method 
of Obtaining Alcohols with Acetylene Linkings. Survorn [. 
Iocrrscu (J. Russ. Phys. Chem. Soc., 1902, 34, 100—102).—The inter- 
action of magnesium ethyl bromide and a monosubstituted acetylene 
results in the complete replacement of the alkyl radicle by the acetylene 
residue: CRICH+MgEtBr=CRiC-MgBr+O,H,. The magnesium 
acetylene haloids thus obtained do not inflame in the air and may be 
kept without visible change in ethereal solutions in closed vessels, 
Water decomposes them according to the equation : 

CRiC-MgX + H,O=CR:CH + MgX°OH, 
whilst with ketones they give tertiary alcohols : 
R'-CO-R’ + CRiC-MgX = MgX-0-CR’R”-Ci0R —> 
+ H,O = MgX-OH + OH-OR’R”-CiCR. 

By this method the following alcohols have been obtained: (1) 
OH:CMe,°Ci?CPh (compare Skosarevski, J. Russ. Phys. Chem. Soc., 
1900, 32, 652), in 95% yield, from magnesium phenylacetylene haloid ; 
(2) CPhiC-C(OH)<G He CHM? SoH, (compare Bertrond, A., 1905, i, 

2 2 
775),in 97% yield, from magnesium phenylacetylene haloid and methyl- 
cyclohexanone ; (3) B-methyl-Ay-noninen-B-ol, 
CH,*(CH,],"CiC-CMe,°OH, 
b. p. 94—96°/10 mm., in about 80% yield, from magnesium ethylidene 
haloid and acetone. 

ae-Diphenyl-y-methyl-A~-pentadi-inen-y-ol, CPhiC-CMe(OH)-CiCPh, 
prepared from magnesium phenylacetylene haloid and ethyl acetate, is a 
liquid, b. p. 110—110°5°. T. H. P. 


Action of Magnesium on p-Dibromobenzene. Sau. I. Iocrrscu 
(J. Russ. Phys. Chem. Soc., 1902, 34, 971).—The action of magnesium 
on p-dibromobenzene yields an organo-magnesium compound which 
readily reacts with carbon dioxide, giving about 70% of p-bromobenzoic 
acid, so that only one of the bromine atoms of the dibromobenzene reacts 
with the magnesium. This organo-magnesium compound also reacts 
well with aldehydes, ketones and esters giving the corresponding 
alcohols in about 60% yields. Thus, chloral forms bromophenyltrichloro- 
methylcarbinol, C;H,Br-CH(OH):CCl,, m. p. 44°, b. p. 188°/15 mm. ; 
the acetyl compound has m. p. 142°. Acetaldehyde gives bromophenyl- 
methylearbinol, C,H,BreCHMe-OH, b. p. 128—130°/13 mm., and 
acetone, bromophenyldimethylcarbinol, O,H,BreCMe,-OH, m. p. 
135—137°/15 mm. <. . ? 


Action of Magnesium on Ethereal Solutions of p-Dibromo- 
benzene and m-Dibromoxylene. Su. I. Iocrrscu (J. Russ. Phys. 
Chem. Soc., 1904, 36, 8—9. Compare preceding abstract).—The 
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action of magnesium on an ethereal solution of p-dibromobenzene gives 
magnesium bromophenyl bromide which readily reacts with carbon 
dioxide, forming p-bromobenzoic acid in 70% yield, so that only one 
bromine atom takes part in this reaction. 

The alcohol obtained by the interaction of acetaldehyde and 
magnesium bromophenyl bromide is a crystalline compound, m. p. 
33—34°, b. p. 128—130°/13 mm. Similarly, acetone gives a crystalline 
alcohol, m. p. 20—22°, b. p. 137°, and chloral, the crystalline p-bromo- 
phenyltrichloromethylcarbinol, C, H ,br° CH(OH): CCl,, m. p. 44—46°, 
the acetate of which forms crystals, m. p. 144—145°. Each of these 
alcohols is accompanied by a small proportion of p- -dibromodiphenyl. 

The action of zinc on the above acetyl derivative, m. p. 144—145°, 
gives p-bromodichlorostyrene, C,H,Br-CH:CCl,, m. p. 23—24°, b. p. 
138—140°/15 mm., and zine acetyl chloride : 

C,H,Br: CH(OAc): CCl, + Zn = C,H, Br-CH:CCl, + ZnAcCl. 

The action of magnesium. on an ethereal sclution of 4: 6-dibromo- 
m-xylene gives an organo-magnesium compound, which reacts readily 
(1) with carbon dioxide, forming 5-bromo-2 : 4-dimethylbenzoic acid in 
70% yield, and (2) with chloral, forming an alcohol, b. p. 197—199°/ 
15 mm. T. H. P. 


New Method of Preparing Halogen Derivatives of Alcohols. 
Suivoin Ivsitscn Iocitscn (J. Russ. Phys. Chem. Soc., 1902, 34, 
96—98. Compare ibid., 1898, 30, 920, 998).—The action of chloral 
and its substituted derivatives on magnesium phenyl bromide and its 
homologues, and decomposition of the resultant product with water are 
represented by the following equations : 

CCI,-CHO + MgRX =CCI,-CHR-OMgX 
and this + H,O=CCl,-CHR-OH + MgX-OH. 

Thus chloral and magnesium phenyl bromide in ethereal solution 
yield phenyltrichloromethylearbinol, identical with that obtained by 
the action of potassium hydroxide on a mixture of chloroform and 
benzaldehyde (compare J. Russ. Phys. Chem. Soc., 1897, 29, 97) ; its 
acetyl derivative, m. p. 86—87°5°, yields aa-dichlorostyrene on reduc- 
tion with zinc turnings. Chloral and magnesium p-tolyl bromide give 
p-tolyltrichloromethylcarbinol, C,H,Me-CH(OH)-CCI,, b. p. 61:5—62°5°. 
Butylchloral and magnesium phenyl bromide yield a-phenyl-BBy- 
trichlorobutan-a-ol, OH*CHPh:CCl,-CHMeCl, which is a very viscous 
liquid, b. p. 180—183°/8 mm. 

Epichlorohydrin and magnesium ethyl bromide give the alcohol, 
OH-CH,°CHEt-CH,Cl or OH-CHPr-CH,Cl, b. p. 87—88°/9 mm. ; the 
acetyl derivative, b. p. 210—214°/778 mm., was a” (compare 
Lopatkin, A., 1885, 497). ( T. H. P. 


Action of Zinc Turnings on Alcoholic Solution of o-Tolyltri- 
chloromethylacetylcarbinol. Suivorn I. locitscn (J. Russ. Phys. 
Chem. Soc., 1902, 34, 239).—Under the conditions previously 
employed for the preparation of aa-dichloroethylenic hydrocarbons, 
this reaction proceeds thus : 

C,H,Me-CH(CCl,)-OAc + Zn = C,H, Me-CH: CCl, + Cl-Zn*OAc. 
B-o- Tolyl- aa-dichloroethylene, thus formed in about 80% yield, is a 
liquid, b. p. 223—225°/769 mm. T. H. P. 
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Action of Magnesium Phenylacetylene on Chlorinated 
Aldehydes. Sn. I. Locitscn (J. Russ. Phys. Chem. Soc., 1902, 34, 
241—242).—The action of magnesium phenylacetylene bromide on an 
ethereal solution of chloral at 0° gives phenyl-8-ethiny]-trichloro- 
methylcarbinol, CCl,*CH(OH)-CiCPh, b. p. 165—166°/6 mm., Dj 1'3833, 
D? 1°3639 (compare Moureu and Desmots, A., 1992, i, 289), in 75% 
yield: CCl,-CHO + CPhiC-MgBr=CCl,-CH(OMgBr)-CiCPh and this 
+ H,O=CCl,-CH(OH)-Ci:CPh + MgBr-OH. 

Similarly, butylchloral and magnesium phenylacetylene bromide 
give 58¢-trichloro-a-phenyl-A--hexinen-y-ol, 

CHMeCl-CC),-CH(OH)-CiCPh, 
b. p. 187-——-189°/6 mm., Dj} 1°3405, D? 1°3228, in about 70% yield. 
T. H. P. 


Action of Magnesium Phenylacetylene on Epichloro- 
hydrin. Su. I. Iocrrscu (J. Russ. Phys. Chem. Soc., 1903, 35, 
554—555).—The action of magnesium phenylacetylene bromide on an 
ethereal solution of epichlorohydrin yields the following products : 
(1) phenylacetylene ; (2) chlorobromobydrin, b. p. 190—191°, or 
82—82°5°/15 mm., D} 1°7622, Dj? 17335; (3) ¢chloro-a-phenyl-As- 
pentinene-5-ol, CPhiC-CH,*CH(OH)-CH,Cl, or a-phenyl-y-chloromethyl- 
As-butinen-8-ol, CPhiC-CH(CH,Cl)-CH,°OH, a viscous liquid, b. p. 
166—167°/15 mm.; (4) diphenyldiacetylene, CPhiC-CiCPh, m. p. 
87—89°. The reactions by which these compounds are formed are 


represented as follows: I. (a) CH,CLCH<)"? + OPhiC-MgBr = 


CPhiC-CH,°CH(O-MgBr)-CH,Cl or MgBr-O-CH,°CH(CH,Cl)-C:CPh ; 
(5) the latter + H,O = CPhiC-CH,°CH(OH)-CH,Cl, or 
OH-CH,°CH(CH,Cl)-CiCPh, + MgBr-OH ; 


IL. (@) CH,Cl-CH<) * + CPhiC-MgBr = 


CH,Br*CH(CH,Cl)-O-Mg-CiCPh 
or CPhiC-Mg-O-CH,°CHBr-CH,Cl ; (4) the latter + H,O = 
CH, Br-CH(OH)-CH,OI, 
or OH-CH,*CHBr-CH,Cl, + CPhiCH + Mg(OH), ; 2CPhiC-MgBr -> 
CPhi0-CiCPh 
(compare Blaise, A., 1902, i, 357). =. &. % 


Action of Acetylene and Monosubstituted Acetylenes on 
Organo-zinc and Organo-magnesium Compounds. Sua. IL. 
locirscw (J. Russ. Phys. Chem. Soc., 1903, 35, 1269—1275)—The 
action of magnesium allylene bromide on pivacolin yields dee-trimethyl- 
AB-hewinen-5-ol, CMe,*CMe(OH)-CiCMe, b. p. 173—175°/760 mm. 

The action of y-(or 6-)bromo-Ay-butenylacetylene on an ethereal 
solution of magnesium ethyl bromide yields the corresponding 
magnesium compound, CH,:CBr-CH,°CH,°CiC-MgBr or 

CHBr:CH-CH,°CH,°C:C-MgBr. 
With the latter, carbon dioxide gives a product which, when decom- 
posed by water acidified with sulphuric acid, yields a crystalline acid, 
m. p. 84—85°, whilst chloral gives the compound 
C,H,Br-CiC-CH(CCI,)-O-MgBr, 
ee2 
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which is decomposed by water into the viscous alcohol, 
0,H,Br-Ci0-CH(OH)-CCI,, 
b. p. 176—177°/15 mm. 

The course taken by the action of magnesium phenylacetylene 
bromide on ethyl formate varies according to the conditions: with 1 
mol, of each reagent mixed at — 15° and left for fifteen minutes, the 
sole product of subsequent decomposition with water is the aldehyde, 
CPh:C-CHO, the formation of which is expressed by the equations: 

(1) H:CO-OEt + CPhiC-MgBr = OEt-CH(OMgBr)-C:CPh, 

(2) OEt-CH(OMgBr)-CiCPh + H,O= 

MgBr-OH + OEt-CH(OH)-Ci?CPh —> CPhiCHO+ Et-OH. 
If, however, 2 mols. of the acetylene derivative and 1 mol. of the 
ester are left for two hours at the ordinary temperature, the product 
consists entirely of ae-diphenyl-Aa'-pentadi-inen-y-ol, 
CPhi0-CH(OH)-C:CPh, 
erystallising in prisms, m. p. 69—70°; the reaction then proceeds as 
follows :— 
H-CO,Et + 2CPhiC-MgBr = OEt-MgBr + MgBr-O-CH(-CiCPh), 
and this +H,O —» CPhiC-CH(OH):C:CPh, 

Dimagnesium acetylene dibromide gives, with methyl ethyl ketone, 
y¢-dimethyl-A®-octinene-yé-diol, OH-CMeEt-CiC-CMeEt-OH, m. p. 
48—49°; with methyl propyl ketone, 5y-dimethyl-A‘-decinene-5y-diol, 
OH-CMePr°CiC-CMePr-OH, m. p. 56—58°; with pinacolin, B8yr- 
tetramethyl-A°-octinene-y{-diol, CMe,*CH(OH)-C:C-CH(OH)-CMe,, m. p. 
65—66°; with methylcyclohexanone, the glycol, 

CH,—-CH , CH,—CH 
CH, HMe-CH{7 C(O H)-Ci0-C(OB)<or?. oy 3 CH» 
m. p. 83—85°; with benzaldehyde, ad-diphenyl-AS-butinene-ad-diol, 
OH-CHPh:C:C0-CHPh:OH, m. p. 138—140°. 

The action of bromine on an ethereal solution of dimagnesium 
acetylene dibromide at — 20° yields tetrabromoethylene and a heavy 
liquid which inflames in the air and is probably dibromoacetylene 
(compare Lemoult, A., 1903, i,595, 673). The action of iodine on the 
same compound yields di-iodoacetylene (compare von Baeyer, A., 1885, 
1198), to which Nef (A., 1898, i, 102) attributes the structure 


OI,:0<. 
The action of magnesium phenylacetylene bromide yields bromo- 


phenylacetylene, b. p. 88—90°/13 mm., whilst that of iodine gives a 
crystalline compound, m. p. 99—100°. T. H. P. 


Benzhydrol: Preparation of Benzhydrol or of s-Tetraphenyl- 
ethane. Paut Sapatier and M. Murat (Compt. rend., 1914, 158, 
534—537. Compare this vol., i, 168).—By modifying the method of 
isolation of the products of reaction, as previously used, the authors 
have now obtained a newly theoretical yield of benzhydrol from the 
action of benzaldehyde on magnesium phenyl bromide. After the 
action has ceased, the crystalline mass is treated with dilute sulphuric 
acid in the cold, and when solution is complete the liquid is saturated 
with sodium hydrogen carbonate, and the ethereal layer is decanted 
and rapidly washed with water. The ether is evaporated on a water- 
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bath and the liquid allowed to crystallise, giving almost pure benz- 
hydro!. If, however, instead of leaving this liquid to crystallise, it is 
fractionally distilled, practically no benzhydrol is obtained, but the 
products are benzophenone and s-tetraphenylethane. This decomposi- 
tion must be effected by the presence of small quantities of impuri- 
ties produced in the reaction, since benzhydrol can be distilled at 298° 
under ordinary pressure practically unchanged. The authors have 
shown that this change can be catalysed by small amounts of acids 
or salts. W. G. 


Action of Acetylene on Organo-metallic Compounds of 
Magnesium and Zinc. General Method for Obtaining y-Glycols 
with Acetylene Linkings. Su. I. Iocirscn (J. Russ. Phys. Chem. 
Soc., 1902, 34, 242—-244).—When dry, purified acetylene is passed 
into an ethereal solution of magnesium ethyl bromide, ethane is 
liberated and dimagnesium acetylene dibromide formed: CH?CH + 
2MgEtBr = Br-Mg-CiC-Mg-Br+2C,H,. This compound, which forms 
with ether a viscous glycerol-like liquid, does not inflame in the air, is 
not exploded by shock, and in closed vessels undergoes no visible 
decomposition. By water it is decomposed according to the equation 
MgBr-CiC-MgBr + 2H,O = C,H, + MgBr, + Mg(OH),, and with carbon 
dioxide it forms acetylenedicarboxylic acid. 

With ketones it yields ditertiary y-glycols, thus: MgBr-C:C-MgBr + 
2R-COR! = MgBr-O-CRR?-CiC-CRR?-O:MgBr, and thelatter + 2H,O = 
OH-CRR?Ci?C-CRR"-OH + 2MgBr-OH. By this method were 
obtained, from acetone, Be-dimethyl-Ay-hexinene-Be-diol, 

OH:CMe,°CiC-CMe,°OH, 
m. p. 94—96°, b. p. 206°/759 mm., in about 80% yield ; from pinacolin, 
a crystalline compound, m. p. 64—66°; from methylcyclohexanone, a 
crystalline compound, m. p. 83—85°; from menthone, a crystalline 
compound, m. p. 101—103°; and from carvone, a crystalline compound, 
m.p. 145—147°. 

With aldehydes it forms disecondary y-glycols, thus: 2R°CHO+ 
MgBr-CiC-MgBr = MgBr-O-CHR-CiC-CHR:O-MgBr. By this method 
were obtained, from chloral, aaalé{-hexachloro-Ay-hexinene-Be-diol, 
CCl,-CH(OH)-CiC-CH(OH)-CCI,, which forms crystals, m. p. 
132—134°; from «tsobutaldehyde, By - dimethyl-A®*-octinene-yf-diol, 
CH Me,-CH(OH)-C:C-CH(OH)-CHMe,, m. p. 67—69° ; from cinnam- 
aldehyde, a8 diphenylocta-A"-diene-A®-inene-yl-diol, 

CHPh:CH-CH(OH):C?C-CH(OH)-CH:CHPh, 
m. p. 159—161°. 

When acetylene is passed into an ethereal solution of zinc ethyl 
iodide, ethane is liberated and dizinc acetylene di-iodide, I-Zn-CiC-Zn-I, 
formed. The ethereal solution of this compound is a colourless, 
transparent liquid, which keeps without apparent decomposition, does 
not inflame in the air and is not exploded by shock. The compound is 
precipitated from its ethereal solution by addition of benzene or light 
petroleum as an amorphous, white powder. Water decomposes it as 
follows: ZnI-CiC-ZnI + 2H,O=C,H,+ Zol,+Zn(OH),. T. H. P. 


Crystallography of Mono-substituted Benzoic Acids. 
H. Sreinmerz (Zeitsch. Kryst. Min., 1914, 53, 463—487)—A long 
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series of crystallographic determinations are given for the ortho-, 
meta-, and para-chloro-, bromo-, iodo-, hydroxy-, amino-, and nitro- 
derivatives of benzoic acid. L. J.S. 


Crystallography of Dinitrobenzoic Acids. B. Gossner (Zettsch. 
Eryst. Min., 1914, 53, 488—493).— Four of the six possible isomerides 
were determined in detail. The 2:4, 3:4-, and 3: 5-dinitro- 


compounds are monoclinic, whilst the 2 : 6- is orthorhombic. 
L. J. 8. 


Benzoperoxide as a Desulphurising Agent. L. Vanino and 
A. Scuinner (Ber., 1914, 47, 699—703).—The sulphur of | thio- 
carbamide is slowly liberated when a mixture with benzoperoxide 
in alcoholic solution is kept at 35°; cyanoamide, which is already 
known to be the primary product of desulphurisation by other agents, 
can be detected in the resulting solution. The reaction is more rapid 
on a water-bath and is complete in three hours, but on account of 
the higher temperature the cyanamide undergoes at least partial 
conversion into dicyanodiamide. 

Thiocarbanilide can be successfully desulphurised by benzoperoxide 
using benzene as a solvent, but allylthiocarbimide failed to respond to 
this reagent. 

In endeavouring to replace the benzoperoxide by hydrogen peroxide, 
it was discovered that when thiocarbamide is gradually introduced 
into 30% hydrogen peroxide solution at 5°, a colourless additive 
compound, CS(NH,),,H,O,, transparent prisms, m. p. 128—130° 
(decomp.), is obtained. D. F. T. 


Reactions in Molten Alkali Hydroxides. Heinricu Freucuter 
(Chem. Zeit., 1914, 38, 273—274)—The poor yields of indoxyl 
obtained by the action of molten potassium hydroxide on the potassium 
salt of phenylglycine can be greatly improved by the addition of 
sodium or sodamide and the employment of a mixture of sodium and 
potassium hydroxides. The mechanism of the reaction is discussed. 

Since the formation of the indoxy] ring involves the elimination of 
a molecule of water which is capable of decomposing the potassium 
salt of phenylglycine into aniline and potassium acetate, and thus 
depressing the yield of the indoxyl] derivative, the favourable action 
of sodium may be attributed to its power of immediately decomposing 
the latter. The author, however, is led to consider that the improve- 
ment in the yield is more probably to be attributed to the formation 
of ortho-salts, and a more ready occurrence of ring formation on 
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account of their greater reactivity. Reaction is therefore interpreted 
according to the scheme on p. 406, and thus resembles the Claisen- 
Wislicenus condensation with sodium ethoxide. 

In support of this theory, experiments with sodium acetate and 
sodium sulphate are quoted. A mixture of sodium and potassium 
hydroxides is dehydrated by ignition in a‘nickel vessel, and the last 
traces of water removed at a lower temperature by gradual addition 
of sodium until no further evolution of hydrogen occurs, operations 
being effected in an atmosphere of nitrogen. The molten mass is now 
maintained at 200—220°, anhydrous sodium acetate is added followed 
by scdium until the evolution of hydrogen ceases, whereby a white homo- 
geneous fused mass is obtained. Quantitative measurements show that 
(1) one molecule of hydrogen is evolved from two molecules of sodium 
acetate, (2) one atom of sodium is required for each molecule of 
sodium acetate, and (3) the acetic acid recoverable from the fusion is 
equal to that contained in the sodium acetate used, so that polymerisa- 
tion does not occur. The data are readily explained by the scheme : 


CH CO, MAOH CHS CIT? 83 CH,-C(ONa), +H. 


Similar experiments with anhydrous sodium sulphate at about 260° 
lead to the formation of sodium orthosulphate, S(ONa),. 

Action of acetylene on molten alkali hydroxides.—The work described 
in the previous section in which the addition of sodium hydroxide to 
the —C—O group is discussed, has been extended to other unsaturated 
substances. Acetylene is readily absorbed by a dehydrated mixture 
of sodium and potassium hydroxides at about 220°, the volume of 
hydrogen evolved being one-half that of the acetylene used, whilst 
acetic acid can be obtained from the fusion in 60% yield. The process 
appears to consist of the asymmetric addition of twc molecules of 
sodium hydroxide to each molecule of acetylene with the formation 
of the substance, HC(ONa),*CH,, which, by further addition of sodium 
hydroxide and loss of hydrogen, is converted into sodium orthoacetate. 
If metallic sodium is added to the molten alkali, the reaction takes a 
different course. Acetylene is readily absorbed without evolution of 
hydrogen, whilst for the solution of four parts of sodium, one part of 
acetylene is required. A homogeneous mass with pale grey fracture is 
obtained, which, on treatment with water, evolves ethane, the volume 
of the latter being equal to that of the acetylene used. Acetic acid 
cannot be obtained from the fusion. The course of the reaction has 
not been definitely elucidated. H. W. 


Dye Baths. Erisio Mameut (Chem. Zentr., 1914, i, 139; from 
Pamphlet, 1913, 48 pp.).—A detailed account is given of the different 
classes of dyes and their technical application in dyeing. The 

synthesis of chromanone (annexed formula) by ring 

O closure from o-cresolacetic acid [o-tolyloxyacetic acid] 

ar \ cH could not be accomplished, but the latter substance 
2 and some of its derivatives are described. 


CO Ethyl o-tolyloxyacetate, O,H,Me+O-CH,*CO,Et, b. p. 
165—166°/20 mm., 258—260°/ordinary pressure, is 
obtained as a colourless oil of pleasant odour by 
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heating sodium o-tolyloxide with ethyl chloroacetate for four hours at 
160°. Its solution in concentrated sulphuric acid gradually acquires a 
pink colour. Hydrolysis with boiling 30% sulphuric acid converts the 
ester into o-tolyloxyacetic acid (o-tolyl ether of glycollic acid), which 
is also obtained by the action of metallic sodium or sodium ethoxide. 
It forms plates, m. p. 153—154°, which dissolve in concentrated 
sulphuric acid with a cherry-red colour. The following salts are 
described: zine salt, white, gelatinous precipitate ; copper salt, blue 
crystals ; iron salt, dirty yellow; cobalt salt, pink ; lead salt, white ; 
barium salt, white powder containing water of crystallisation, which 
is lost at 130°; silver salt, white prisms, which gradually darken on 
exposure to light. 

When acted on by concentrated sulphuric acid at 80° for six hours, 
the acid yields a sulphonic acid, SO,H-C,H,Me-O-CH,-CO,H, the 
barium salt of which is a white powder. H. W. 


The Action of Methylamine and Ethylamine on Benzoyl- 
dehydracetic Acid. Jon. Scuérrte (Ber., 1914, 47, 688—692. 
Compare Petrenko-Kritschenko and Schiéttle, A., 1911, i, 1020; 
1912, i, 128; Schéttle, A., 1912, i, 915).—It has already been shown 
that the action of various amines on benzoyldehydracetic acid at the 
ordinary temperature or with gentle warming yields derivatives of the 
corresponding lactam. A different reaction ia found to occur if the 
acid or its lactam is heated in a sealed tube with an excess of an 
alcoholic solution of methylamine or ethylamine. 

When heated at 135—150° with excess of alcoholic methylamine for 
three hours, benzoyldehydracetic acid, or, better, its lactam, is converted 
into a crystalline methylamine derivative of the structure 

NH Me’CPh:CH-CO-C(:CPh-N HMe)-C(NHMe),-OH, 
m. p. 116—118°, this structure being indicated by treatment with 
excess of an alcoholic solution of  paaeacampan the product being a 


yellow dioxime, CPh<N (OH): OCH: CPh:NOH, m. p. 151—152°, 


which produces a deep red coloration with ferric chloride ; its silver 
derivative was also analysed. The action of phenylhydrazine hydro- 
chloride on the above — of m. p. 116—118° yielded a brownish- 


yellow substance, CPLEX (NHPH)-CO>CHCEL:N-NHPh, m. p. 


137—138°. 

Ethylamine under similar conditions to the preceding converts 
benzoyldehydracetic acid and its lactam into the corresponding ethyl 
derivative, NHEt*CPh:CH-CO-C(:CPh-NHEt)-C(NHEt),-OH, as a 
crystalline solid, m. p. 92—94°, which gives a dark coloration with 
ferric chloride. This product when treated with hydroxylamine and 
phenylhydrazine gives the same compounds as are described above in 
connexion with the methylamine derivative of benzoyldehydracetic acid. 

F. T. 


2:4:6-Trinitro-3-aminophenol. J. J. Buanxsma (Ber., 1914, 
47, 687).—The substance, decomp. near 240°, obtained by the action 
of ammonia in alcoholic solution on 2:3: 4: 6-tetranitrophenol 
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(Blanksma, A., 1902, i, 442), and which Fliirscheim (this vol., i, 270) 
has recently described as 2:4: 6-trinitro-3-aminophenol, is in reality 
the ammonium salt of this phenol; 2:4: 6-trinitro-3-aminophenol, 
which has m. p. 175°, can also be obtained by the action of ammonia 
on 3-chloro-2 : 4 : 6-trinitrophenol. D. F. T. 


Conversion of Hydroxycamphenilanic Acid (Camphenylic 
Acid) into Camphenecamphoric Acid. 8. V. Hinrixka (Ber., 
1914, 47, 512—514. Compare Komppa and Hintikka, A., 1908, i, 
852).—As Moycho and Zienkowski have observed the formation of a 
yellow substance in addition to camphenylene and dehydrocamphenylic 
acid when hydroxycamphenilanic acid is submitted to dry distillation, 
the author has examined the behaviour of the lead salt of this acid 
under similar treatment. 

It is found that dry distillation of the lead salt gives a yellow 
diketone, C,,H,,0,, yellow prisms, m. p. 58—59°, for which the name 
carbocamphenilone is suggested; dioxime, m. p. 178—180°. This 
diketone on oxidation in acetic acid by hydrogen peroxide yields 
camphenecamphoric acid, 

Judging from analogy to the results obtained by Wallach in a 
similar treatment of fenchocarboxylic acid (A., 1898, i, 486; 1901, i, 
331), the above changes are represented by the formule : 


CH,*CH-CMe, CH,-CH-OMe, OH,*CH-CMe,*CO,H 
| I | ! 
CH, — | cH,CO —J| CH, 
| I | I 
CH,-CH-C(OH):CO,H CH, -CH-CO CH,-CH-CO,H 
D. F. T. 


The Action of Organo-magnesium Compounds on Methyl 
2-Hydroxy-3-naphthoate. Paut Lammer (Monaish., 1914, 35, 
171—188).—Methyl 2-hydroxy-3-naphthoate reacts in the usual 
manner of carboxylic esters with organo-magnesium compounds with the 
formation of tertiary alcohols ; the products show great similarity to 
triphenyl- and trinaphthyl-carbinol. 

To magnesium methyl iodide in ethereal solution there was added a 
benzene solution of the above ester, and the mixture was boiled for 
three hours. The substance obtained after the usual treatment of the 
reaction product was 2-hydroxy-3-naphthyldimethylcarbinol, 

CH:C-OH 
H 
Cs ‘son: -CMe,"OH’ 
colourless, microscopic prisms, m. p. 140—141°, which are coloured red 
by sulphuric acid, and then dissolve to a green colour changed to 
reddish-brown by a little nitric acid; the substance gives a green 
coloration with ferric chloride solution. When heated with sodium 
acetate in acetic anhydride solution for three hours, the preceding 
carbinol undergoes concurrent acetylation and dehydration with 
: CH:0-OAc 
formati -2- -3- 
tion of B-2-acetoay-3-naphthylpropylene, CHW: b-OMe:CH, 
colourless leaflets, m. p. 68—69°, which on treatment with bromine in 
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carbon disulphide solution is converted into af-dibromo-f-2-acetoxy- 


H:0-0Ae 
3-naphthyl , OH 
er ee -OMeBr-CH,Br 
m. p. 104—105°. 


1-Nitroso-2-hydroxy-3-naphthyldimethylcarbinol, 
H (NO):C-OH 
Cs ous -CMe,°OH, 
was obtained by the addition of dilute sulphuric acid to a mixture of 
sodium nitrite and the above hydroxynaphthyldimethylcarbinol in 
dilute cold alkaline solution ; it forms greenish-yellow, microscopic 
needles, and gives a deep reddish-brown coloration with ferric chloride, 
whilst the solution in sulphuric acid is deep brown, changing to red 
on the addition of a little nitric acid. 

When treated in acetic acid solution with a similar solution of 
mercuric acetate, the hydroxynaphthyldimethylcarbinol gives a gradual 
deposition of mercury 2-hydroxy-3-B-hydroxyisopropyl-1-naphthyl acetate, 

O(Hg-OAc):C-OH 
CH oq —— C-CMe,*OH’ 
which gives an intense green coloration with ferric chloride. 

Under similar conditions to the previous, methyl 2-hydroxy-3- 
naphthoate and magnesium phenyl bromide undergo reaction with 
production of diphenyl-2-hydroxy-3-naphthylcarbinol, 

CH:C-OH 
Coon: ‘CPh,*OH’ 
microscopic, hexagonal rhombs, m. p. 175—176°, which gives a very 
sensitive reaction with sulphuric acid producing a reddish-brown 

CH:C-OAc 
‘\cn:6-cPh,-0H 
168—169°, which with sulphuric acid gives a green coloration changed 
to red by a trace of nitric acid. On boiling with acetyl chloride for 
three hours, the diphenylhydroxynaphthylearbinol is affected in the 
manner already observed with triphenylearbinol, being converted into 

, : , CH:C-OAc 
diphenyl -2-acetoxy-3-naphthylcarbinyl chloride, CH<on: -CPh,Cl 
colourless prisms, m. p. 110—111°. The diphenylhydroxynaphthy]l- 
carbinol is also converted by the action of hydrogen chloride on 
its benzene solution into diphenyl-2-hydroxy-3-naphthylcarbinyl chloride, 
anid balm colourless prisms, m. p. 121°, which on treat- 


, colourless crystals, 


colourless needles, m. p. 177—178°, 


coloration ; acetyl derivative, C,H , needles, m. p. 


ment in benzene solution with finely divided silver gives a yellow 
colour due to the formation of dipheny]-2-hydroxy-3-naphthylmethy], 
subsequent exposure to the air causing oxidation to a deep red 
coloration of the corresponding peroxide. When treated with 
mercuric acetate in acetic acid solution, diphenylhydroxynaphthyl- 
carbinol is converted into mercury-2-hydroxy-3-hydroxydiphenylmethyl- 
O(Hg*OAc):C-OH 
l-naphthyl acetate, C,H, a— -CPh,-OH 
stance, m. p. 197—198°, which gives an intense green coloration with 


; a colourless sub- 
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ferric chloride. Nitrous acid in the manner described above converts 
diphenylhydroxynaphthylearbinol — diphenyl-1-nitroso-2-hydroxy-3- 
: C(NO):C- 
naphthylearbinol, C <p inn 0 
m. p. 191—192°, which give a deep "red coloration with sulphuric 
acid, changing to ‘brown on the addition of a trace of nitric acid. 
Magnesium benzyl chloride and methyl 2-hydroxy-3-naphthoate 
react with formation of - ~ he 3-naphthylcarbinol, 


W orange-coloured leaflets, 


C,H oe 5 -C(CH,Ph),-OH? 
microscopic, elongated plates, m. p. 161—162°, which gives in sulphuric 
acid a pale yellow coloration, changing to brown on the addition of 
nitric acid. This substance reacts with mercuric acetate, producing 
mercury ead = ~~ laa acetate, 

0H ole OAc): 

Sao pare oPh),*OH’ 
colourless, stout prisms, m. p. 183°, and with nitrous acid, forming 
dibenzyl-1- nitroso-2-hydroay-3-naphthylearbinol, 

C.H C(NO):C-OH 

6 * SCH==C:C(CH,Ph),*OH’ 
reddish-yellow, microscopic needles, m. p. 155—156°, which give a 
reddish-brown coloration with ferric chloride. 

Magnesium a-naphthyl bromide and methyl 2-hydroxy-3-naphthoate 

yield di-a-naphthyl-2-hydroxy-3-naphthylcarbinol, 


Sa 

microscopic needles, m. p. 187—188°, which gives an indigo-blue solu- 
tion in sulphuric acid, passing through violet to brown on the addition 
of nitric acid; treatment with acetic anhydride and sodium acetate 
affects only the 2-hydroxy-group, producing the corresponding acetyl 
derivative, prisms, m. p. 220°. The dinaphthylhydroxynaphthyl- 
carbinol is converted by phosphoryl chloride in acetyl chloride 
solution into di-a-naphthyl- Oa naphthylcarbinyl chloride, 


. Hon: *C(C, 9H,),"Cl’ 
colourless prisms, m. p. 270—272°, which on treatment with finely- 
divided silver gives indications of formation of di-a-naphthyl-2-hydroxy- 
3-naphthylmethyl. Nitrous acid converts the carbinol into di-a- 
naphthyl-| -nitroso-2-hydroxy-3-naphthylcarbinol, 
O(NO):C-OH 
CH oH *O(C,>H;)."OH’ 
needles, m. p. 185° (decomp.), which gives a deep red coloration with 
ferric chloride, whilst mercuric acetate reacts in the usual manner with 
the parent carbinol, producing mercury 2-hydroxy-3-hydroxy-di-a- 
naphthylearbinyl-1-naphthyl acetate, 
C(Hg: OAc): C-OH 
CH< oy ————6-c(0,,H;), OH 
colourless, microscopic needles, decomp. near 185° ; with ferric chloride 
this gives an intense green coloration. D. F. T. 


i. 412 ABSTRACTS OF CHEMICAL PAPERS. 


Retene. IV. Condensation of Retenequinone with Ethyl 
Acetoacetate. A. Hermpuscnxa and Ca. Kuvupapap (Arch. Pharm., 
1913, 251, 682—700).—Retenequinone does not condense with ethyl 
acetoacetate in the presence of aqueous potassium hydroxide, as does 
phenanthraquinone (Japp and Streatfeild, T., 1883, 43, 28 ; Japp and 
Klingemann, T., 1891, 59, 1). By boiling retenequinone and ethyl 
acetoacetate with alcohol and a little piperidine or, better, with 
alcoholic potassium hydroxide, ethyl retoxyleneacetoacetate, 

-CAc*CO,Et 

OHu<ty er 
m. p. 193°, decomp. 210°, yellow needles or prisms, is obtained. The 
ester undergoes “ acid decomposition” by boiling with dilute sulphuric 
acid and yields ethyl retowyleneacetate, CH ——, m 
183—184° (decomp.), colourless needles. By boiling with glacial acetic 
acid, ethyl retoxyleneacetoacetate loses 1 mol. of water and yields two 
products, ethyl a-anhydroretoxyleneacetoacetate, C,,H,.O,, m. p. 270°, 
colourless crystals, and ethyl B-anhydroretoxyleneacetoacetate, C,,H,.0,, 
m. p. 220—240°, colourless needles; the former is apparently 
unchanged by cold concentrated sulphuric acid, but by warming 
exhibits the same colour changes as does the f-isomeride, which 
develops a red coloration in the cold, and a dirty blue coloration, 
changing to green by dilution with water, by warming. 

Ethyl retoxyleneacetoacetate is reduced by prolonged boiling with 
formic acid, D 1:22, and is converted into a substance, C,,H,,O,, m. p. 
240° (decomp.), brownish-white crystals, which is regarded as ethyl 
2 : 3-methyl isopropyldiphenylene-4 : 5-dihydro-A'-cyclopenten-5-one-1-car- 
boxylate, oe ay >CO. By heating on the water-bath 
with formic acid, however, * ethyl retoxyleneacetoacetate, like ethyl 
phenanthroxyleneacetoacetate (Japp and Klingemann, Joc. cit.), under- 
goes intramolecular change and is isomerised to ethyl isoretorylene- 
acetoacetate (ethyl 3-hydroxy-2 : 3-methylisopropyldiphenylene-4 : 5-dihydro- 

d C:0(CO, Et 
shegeipetin Scanlan, CioHic< ( ape m. p. 
172—174°, faintly yellow crystals, ethy/ isoretoxyleneacetoacetate formate, 
C,,H,,0,, m. p. 150° (decomp.), pale yellow crystals, being obtained 
as a by-product. 

By heating with 50% hydrazine hydrate and alcohol until the latter 
is completely evaporated, ethyl retoxyleneacetoacetate simultaneously 
undergoes reduction and hydrazide formation, yielding ethyl dihydro- 
retoxyleneacetoacetate hydrazide, C,,H,.O,N,, m. p. 180—181°, colour- 
less crystals. Ethyl retoxyleneacetoacetate and 50% hydrazine 
hydrate in glacial acetic acid on the water-bath yield, like other 
unsaturated aé-diketones (Japp and Wood, T., 1905, 87, 707), an 
o-diazine, ethyl 3 : 4-methylisopropyldiphenylene-6-methyl-1 : 2-diazine-5- 
carboxylate, C,.H,.< ets OMe, m. p. 200—205° (decomp.), 
red crystals, which cannot be obtained from ethyl a- or 8-anhydro- 
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retoxyleneacetoacetate. Ethyl retoxyleneacetoacetate and 5% hydr- 
azine hydrate in alcohol at 60° react to form apparently an additive 
compound, C,,H,.O,N,, m. p. 215—216°, colourless needles. 
The reaction between retenequinone and ethyl acetoacetate in 
CO acetic anhydride in the presence of a little 
concentrated sulphuric acid yields amixture 


CO, Et-CH CH, of several substances from which the 


Nz following have been isolated : ethyl diretene- 
CHO Od CicHis quinoneacetoacetate anhydride, O..H, Og, 

m. p. above 305°, orange-yellow needles, 
which is regarded as a tetrahydro-y-pyrone derivative (annexed 
formula) in consequence of its intense green fluorescence in solution ; 
ethyl diretenequinoneacetoacetate, 


OH "OH (CO,Bt)-CO-OH,/ CyoHie, 

m. p. 235—237°, yellow crystals, which is not fluorescent in solution ; 
a substance, m. p. 225-—-227°, yellow crystals, which might be, accord- 
ing to the analytical data, ethyl diretenequinoneacetoacetate diacetate, 
C,,H,,0,, or ethyl anhydroretenequinoneacetoacetate acetate, C,,H,,0,, 
the latter being regarded as the more probable formula by analogy 
with Richards’ results of the condensation of phenanthraquinone and 
ethyl acetoacetate in the presence of acetic anhydride (T., 1910, 97, 
1456). C. 8. 


2-Chloroanthraquinone-3-carboxylic Acid. Fritz ULLMANN and 
INANENDRA CuanprA Das Gupta (Ber., 1914, 47, 553—568).—In order 
to prepare the “ linear’ anthraquinone-2 : 3-acridone (for the 1: 2- and 
2: 1-isomerides, see A., 1911, i, 468, 489) and similar derivatives of 
anthraquinone, it was necessary to discover a simple process for the 
preparation of 2-chloroanthraquinone-3-carboxylic acid. Heller and 
Schiilke (A., 1908, i, 994) obtained a chloromethylanthraquinone from 
o-chlorotoluene and oxidised it by means of nitric acid in a sealed tube 
toan acid. The question of constitution was left open and it is now 
found that the first product was a mixture containing chiefly 2-chloro- 
3-methylanthraquinone. Various methods for the convenient oxidation 
of this substance have been tried and almost quantitative yields have 
been obtained by introducing bromine into the methyl group, hydro- 
lysing the dibromide to 2-chloro-3-aldehydoanthraquinone, and 
oxidising this. 

A 93% yield of 3-chloro-4-methylbenzophenone-2’-carboxylic acid 
[p-2-chlorotoluoyl-o-benzoic acid] was obtained by dissolving phthalic 
anhydride in o-chlorotoluene, adding aluminium chloride to the cold 
mixture, and gradually warming to 90° during three to four hours, 
with vigorous stirring (ibid.). The barium salt, Ba(C,,;H,,0,Cl),, was 
crystallised from hot water, but the barium salt of the product of 
oxidation by permanganate, namely, chlorobenzophenonedicarboxylic 
acid [2-chloro-3-carboxybenzoyl-o-benzoic acid] (ibid.) is freely soluble. 
The acid was condensed in fuming sulphuric acid (ibid.), the crude pro- 
duct representing a yield of 92%. About 80% of this crystallised 
from hot toluene in colourless, rhombic plates, m. p. 219° (corr.), and 
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was 2-chloro-3-methylanthraquinone. The mother liquors were concen- 
trated and deposited the isomeride, most probably 2-chloro-1-methyl- 
anthraquinone, in long, yellow needles, m. p. 170—171°, which become 
red in the light. The bromination of the former ketone could be 
effected in a sealed tube, but the same product, namely, 2-chloro- 
3-dibromomethylanthraquinone, CH,<oe>CsHs<ory Br) Was also 
obtained by slowly adding bromine to the solution in nitrobenzene at 
165—170°. The substance was freed from mono- and tri-bromo-deriv- 
atives by crystallisation from toluene, and formed shining, hexagonal 
leaflets, m. p. 210—211° (corr.). When heated with copper powder 
in nitrobenzene for a few minutes, it deposited 2: 2’-dichloro- 
4:5:4': 5’-diphthalylstilbene, 
OH, <C0>0,H,Cl-CH:CH-0,H,C1XU0>0,H, 

in long, silky, yellow, practically insoluble needles, m. p. above 440°. 
The hydrolysis of the dibromide was carried out by heating the com- 
pound to 130° for an hour, in sulphuric acid containing a little anhy- 
dride, a current of air being conducted through the mass. The yield 
of 2-chloro-3-aldehydoanthraquinone was quantitative. The compound 
crystallises in pale yellow needles or leaflets, m. p. 237° (corr.), and 
forms a red phenylhydrazone, m. p. 265—267°, and a yellow oxime, 
m. p. 272° (decomp.). The crude aldehyde was oxidised by sodium 
dichromate and acetic acid to 2-chloroanthraquinone-3-carboxylic acid 
(ibid.), a 959% yield being obtained. The ethyl ester, obtained from 
the acid chloride or by means of sulphuric acid, forms pale yellow 
needles, m. p. 153—154° (corr.). 

When heated with concentrated ammonia and a trace of copper 
powder in a sealed tube, the acid was converted into 2-aminoanthra- 
quinone-3-carboxylic acid (Willgerodt and Maffezzoli, A., 1910, i, 678). 
It was also converted into 2-anilinoanthraquinone-3-carboaxylic acid by 
boiling with aniline, potassium acetate, and a little copper acetate. 

Co NH T ae a oa epee m. P. octal 
and is condens the action o osphorus 
6 — \4 pentachloride in aheane to pool are. een 
2:3-acridone [2 :3-phthaloylacridone] (annexed 
be “eal bo” formula), wikel fume ooowibea needles 
from nitrobenzene, does not melt below 440°, 
and, like other acridones derived from 2-aminoanthraquinone, it is an 
alkali-sensitive, vat dye. Similarly, 2-8-naphthylaminoanthraquinone- 
3-carboxylic “aa was obtained in “e red needles, m. p. 332° (corr.), 
CO 
ry YY AV 0, Rt WY 


ae ( ) 
7, vo wo Y > NaS AA 


(L) (II.) 


and condensed to anthraquinone-2 : 1-naphthacridone [6 : 7-benzo-2 : 3- 
phthaloylacridone|, formula I, which forms red needles. 
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The ethyl ester of the acid was condensed with l1-aminoanthraquinone 
co toethyl2 :1'-anthraquinonylaminoanthra- 
quinone-3-carboxylate, formula II, which 

forms small, deep red needles, m. p. 314° 

(corr.), and is further condensed in con- 

centrated sulphuric acid at 150° to 

1: 2-anthraquinonyl-2 : 3-anthracridone 

[2 :3:8:9-dtphthaloylacridone] (annexed 

formula). This was crystallised from 

sulphuric acid in small, radiating, 

deep red needles. 

The acid was also boiled with phenol, potassium carbonate, and 
copper powder, and converted into 2-phenoxyanthraquinone-3-carboxylic 
acid, This forms almost colourless needles, m. p. 270° (corr.), and is 

res) O —— by a of — ers 
chloride in nitrobenzene to anthraquinone-2 : 3- 

/\4 yey * xanthone [2:3-phthaloylxanthone| (annexed 
formula), which crystallises in long, pale, 

\4 4 bli taal yellow, pe: malin m. p. 357° (corr.), 
Finally, the acid was treated with phosphorus 

pentachloride in benzene, followed by aluminium chloride, and con- 
verted into 2-chloro-3-benzoylanthraquinone, which crystallises in almost 
colourless, rhombic plates, m. p. 199° (corr.). This was heated with 
ammonia and copper powder at 190—200°, when a 98% yield of 
2-amino-3-benzoylanthraquinone was obtained in golden, quadratic 
tablets, m. p. 331° (corr.). A poorer yield was 


Co : : 
obtained by hydrolysing the toluenesulphonyl- 
ff a i es ) amido-dertvative, which forms lemon-yellow 


| J needles, m. p. 240°. The ami 
} , m. p. J e amine was treated 
we Ne Y in strong sulphuric acid with sodium nitrite, 


0 and the solution was diluted without allow- 
ing the temperature to rise, when the diazo-compound separated as a 
yellowish-red substance. The mass was then heated with copper 
powder, and anthraquinone-2 : 3-fluorenone [2 : 3-phthaloylfluorenone] 
(annexed formula) was obtained in pale reddish-yellow needles, 
m. p. 365° (corr.). J.C. W. 


The Two Phthaloximes. Studies on the Absorption Spectra 
and Constitution. D. 8. Prarr and H. D. Grsps (Chem. Zenir., 
1914, i, 539—540; from Philippine J. Sci., 1913, 8, A, 165—189. 
Compare A., 1912, i, 190).—The isomerisation of the two oximes is 
due to the arrangement of the hydroxyl and carbonyl groups. The 
yellow compound is the syn-form in which these groups are nearer 
together than in the anti-modification. In the original, the results of 
spectroscopic examinations are given in a series of curves and pioto- 
graphs. The yellow isomeride exhibits a greater absorption in the 
visible part of the spectrum. The optical properties on p. 416 may be 
given. 

The methyl ether of the white oxime forms long, colourless needles, 
m. p. 133°; the methyl ether of the yellow isomeride is pale yellow. 
Similarly, the benzoates form white and pale yellow columns, m. p. 
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Compound. Transmitted rays. Pleochroism. 
White None 
White and pale greenish- Faint 
yellow 
Yellow oxime White and yellow Faint 
Acid sodium salt of white oxime Pale yellow and orange Distinct 
Ammonium salt of white oxime Straw-yellowandreddish- Strong 
orange 


Sodium salt of white oxime Pale and deeper purple Fairly 
distinct 


171°5°. The solubility of the potassium salt in 100 c.c. of absolute 


alcohol at 30° is 0-05909 grams, of the sodium salt, 0:0076 grams. 
J.C. W. 


The Acid Salts of Dibasic Acids, The d-Camphorates. II. 
Different Metallic d-Camphorates. E. JunerieiscH and Pu. 
Lanprieu (Compt. rend., 1914, 158, 445—450. Compare this vol., 
i, 13).—The authors have prepared the various d-camphorates of a 
number of metals and determined the conditions of their formation 
and their decomposition by water, which are shown by curves. 

Sodium salts: the following have been obtained crystalline. 
Disodium camphorate, C,,H,,O,Na,,3H,O; monosodium camphoraie, 
C,,H,,0,Na; and monosodium tricamphorate, 

C,,H,,0,Na,2C,,H,,0,,2H,0. 
The curve showing the conditions of formation of these salts is 
different from that for the potassium salts (/oc. cit.), and shows that 
the neutral sodium salt is not dissociated by water, whilst the other 
two salts are ultimately decomposed by it into the neutral salt and 
the free acid. 

Lithium salts: dilithiwm camphorate, C,,H,,0,Li, ; monolithium 
camphorate, C,,H,,O,Li ; monolithium dicamphorate, 

C1oH,,0,Li,C,,H60, 5 
and monolithium tetracamphorate, C,,H,,0,,3C,,H,,0,. The series of 
salts and the curve showing the conditions of formation is similar to 
that of the potassium salts. The acid salts are decomposed progressively 
by water giving finally the neutral salt and the free acid. 

Ammonium salts: diammonium camphorate, C,,H,,0,(NH,).,2H,0 ; 
monoammonium camphorate, C,>H,,O,NH,,H,O; and monoammonium 
tricamphorate, C,,H,,0,NH,,2C,,H,,0,,3H,O. This series corresponds 
with the series of sodium salts. 

Barium salts: Barium camphorate, C,,H,,0,Ba,4H,O ; and barium 
tetracamphorate, C,,H,,0,,Ba,3C,,H,,0,. The latter salt is so sparingly 
soluble taat it separates from almost all solutions rendered acid. 

Strontium salts: strontium camphorate, C,,H,,0,Sr,4H,O; and 
strontium tetracamphorate, C,,H,,0,8r,3C,,H,,0,. These two salts 
resemble the barium salts in their solubility in water. 

Calcium camphorate, C,)H,,0,Ca, which has been obtained crystalline 
with 7 and 4H,O and in the anhydrous state. The authors could not 
succeed in preparing Kemper’s acid salt. 

Magnesium camphorate, C,,H,,0,Mg, erystallising with 5 or 14H,0, 
and resembling the calcium salt in its properties. 
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Manganese salts: manganous camphorate, C,,H,,0,Mn, crystallising 

with 1 or 2H,O ; and manganous tricamphorate, 
C,,H,,0,Mn,2C,,H,,0,,4H,0. 

The acid salt is decomposed by water into the neutral salt and the 

free acid. 

Cobalt salts : cobaltows camphorate, C,,H,,0,Co, blue in the anhydrous 
state, and pink when crystallising with 7H,O; and cobaltous dicam- 
phorate, C,,H,,0,Co,C,,H,,0,. The acid salt is decomposed by water, 
giving the neutral salt and the free acid. 

Piperidine salts: dipiperidine camphorate, C,,H,,0,(C;H,,N), ; and 
monopiperidine camphorate, C,,H,,0,(C;H,,N),H,O. These salts are 
comparable with the metallic salts. 

The readiness with which the acid camphorates are decomposed by 
water into the neutral salt and the free acid leads to the conclusion 


that their constitution is similar to that of acid salts of monobasic 
acids, W. G. 


Synthesis of o-Diorsellinic Acid and Structure of Evernic 
Acid. Emi Fiscner and Hermann O. L. Fiscner (Ber., 1914, 47, 
505—512).—A considerable amount of the matter in this paper has 
already been published (Fischer, A., 1913, i, 1352; Fischer and 
Fischer, ibid., i, 732). 

The methyl ester of the trimethyl ether of o-diorsellinic acid can be 
prepared by the action of diazomethane on the acid ; it is quite distinct 
from the corresponding derivative of evernic acid, and has m. p. 
104—105° (corr.). 

Treatment of evernic acid with diazomethane in ethereal solution gave 
a product identical with the methyl ester of the trimethyl ether of 
lecanoric acid (Fischer and Fischer, A., 1913, i, 477), thus confirming 
the structure of evernic acid as derived from that of lecanoric acid by 
substitution of a methyl group at the para-hydroxy]l. D. F. T. 


New Preparation of Phenylacetaldehyde and of its Deriv- 
atives. Paut Jent (Bull. Soc. ind. Mulhouse, 1913, 83, 805).— 
Phenylacetaldehyde is obtained in 75% yield by the following process, 
Bromine is added drop by drop to a solution of methyl cinnamate in 
methyl alcohol. On cooling, the liquid solidifies, and is then treated 
with an aqueous solution of sodium hydroxide, care being taken that 
the temperature does not rise above 40°. The yellow dibromide slowly 
dissolves, and is replaced by a white precipitate. After two hours, 
sufficient sulphuric acid is added to neutralise the sodium hydroxide, 
whereon an oil separates. Water and sodium carbonate are added, and 
the phenylacetaldehyde is isolated by steam distillation and extraction 
with ether. 

p-Nitrocinnamic acid, in a similar manner, yields a solid aldehyde 
which has an odour of cinnamon. H. W. 


Synthesis of a Methyleyclopentenone. Marce, GopcHot 
(Compt. rend., 1914, 158, 506—508).—A further proof of the 
constitution of the ketone, C,H,O, obtained from wood oils by Looft 
(compare A., 1893, i, 558 1894, i, 399) and Bouveault (compare A., 
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1901, i, 400). cycloPentane-1:2-dione reacts as a keto-alcohol 
, : = = CH-C-0OH 
with magnesium methy] iodide, giving the glycol, CHs<on,- MeOH’ 
b. p. 79—81°/15 mm. ; D® 1-051 ; n$ 1°4734. This glycol on heating 
at 100° for three hours with one part of —. et and two parts of 


bea! Sen HN.00, b. p. 157°, 


identical in its properties and its derivatives with the ketone obtained 
from wood oils. W. G. 


Action of Zinc on Alcoholic Solutions of Halogenated 
Ketones. Survorn I. Iocrrscn (J. Russ. Phys. Chem. Soc., 1902, 34, 
98—100).—The action of zinc dust on an alcoholic (80%) solution of 
phenyl dibromomethyl ketone yields acetophenone, whilst pulegone 
hydrobromide under similar conditions gives pulegone and menthone 
(compare Beckmann, A., 1891, 936). 

The formation of chlorocrotonaldehyde and crotonaldehyde by the 
action of zinc dust on butylchloral (compare Zarnov, Annalen, 1872, 
164, 93) may be represented by one of the three schemes: 
I, R-CO-CH,X + H,=R-CO-CH, +HX; Il. R-CO-CH,X+Zn= 
R‘CO’CH,*ZnX, aud this + H,O=R-CO-CH, + ZnX-OH ; III. 
R-CO’CH,X + H,O = R-C(OH),*CH,X ; the latter + Zn = R*C(OH):CH, 
+ ZnX°OH, and R-C(OH):CH, = R:CO-CH,. 

The considerable development of heat accompanying the reaction 
excludes scheme I. An attempt was made to decide between II and 
III, the action of zinc dust on alcoholic solutions of phenyl yyy-tri- 
chloro-A~propenyl ketone and methyl yyy-trichloro-A~propenyl 
ketone being investigated. The first gave a crystalline product, m. p. 
50—51°, the composition of which corresponded with that of the 
original compound, COPh*CH:CH:CCI, less HCl; the second gave 
an unstable liquid of the composition COMe*CH:CH:CCl, less HCl. 
The investigation is being continued. T. H. P. 


water is dehydrated and gives the ketone, 


Syntheses by means of Sodamide. A. Haier and Epovarp 
Baver (Ann. Chim., 1914, [ix], 1, 5—32).—The first part of the paper 
is a résumé of work already published on the decomposition of 
trialkylacetophenones by sodamide (compare A., 1909, i, 108, 654; 
1911, i, 651, 726 ; 1913, i, 488), and the second a résumé of work on 
this reaction as applied to hexa- -alkylacetones (compare A., 1910, i, 219, 
300 ; 1912, i, 269; 1913, i, 591, 829). W. G. 


A General Method for the Reduction of the Carbonyl 
Group in Aldehydes and Ketones to the Methylene Group. 
III. Erik Ciemmensen (Ber, 1914, 47, 681—687. Compare A., 
1913, i, 733 ; this vol., i, 271).—An extension of the investigation on 
the reduction of the carbonyl group by amalgamated zine and hydro- 
chloric acid. 

Dibenzylacetone, CO(CH,°CH,Ph),, b. p. 354—356°/747 mm., 
underwent reduction in a normal manner, yielding ae-diphenylpentane, 
CH,Ph’CH,°CH,°CH,°CH,Ph, a colourless, inodorous liquid, b. p. 
326—327°/747 mm. 
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p-Hydroxybenzophenone gave p-hydroxydiphenylmethane, 
OH:-C,H,°CH,Ph, 


m, p. 88—84°; I-hydrindone, C,H,<po2>CH,, yielded hydrindene, 


b. p. 176—176°5°/742 mm. ; benzoin gave s-diphenylethane, which was 
also obtained by reduction of benzil ; anthraquinone yielded 9 : 10-di- 
hydroanthracene which was not fluorescent in alcoholic solution ; 
alizarin gave 1:2:3:4:9:10-hexahydroanthracene, tablets or broad 
needles, m. p. 60—62°, a little of which appeared also to be produced 
in the reduction of anthraquinone; 4$-keto-n-amyl alcohol yielded 
n-amyl alcohol, and cyclohexan-1 : 4-dione gave cyclohexane. 
D, F. T. 


The Action of Acid Chlorides on Diphenylketen. I. 
Konpakov (Ber., 1914, 47, 688. Compare Staudinger, Gohring, and 
Schiller, this vol., i, 285).—In reference to the statement of 
Staudinger, Géhring, and Schiller to the effect that the addition 
of an acyl chloride molecule at an ethylenic linking had not previously 


been observed (loc. cit.), the author draws attention to the fact that 
462; 
A 


such addition has already been effected by him (A., 1896, i, 
1894, i, 113; 1893, i, 382). D. F 


Characteristic Behaviour of 1-Chloro-4-methylanthra- 
quinone towards Concentrated Nitric Acid. Formation of 
3-Nitro-1 : 2-dihydroxy-4-methylanthraquinone. 0. FiscHEr 
and H. Repsamen (Ber., 1914, 47, 461—466).—In connexion with 
the earlier work on 1-methylanthracene (A., 1912, i, 754; 1911, i, 279) 
it has been found that the nitration of 1-chloro-4-methylanthraquinone 
by nitric acid (D 1°52) proceeds already at the ordinary temperature. 
When the reaction mixture is finally warmed at 60—70° to complete 
the change, a product crystaliising in broad red needles or leaflets, 
m. p. 218°, is obtained. This substance is 3-nitro-1 : 2-dihydroay-4- 
methylanthraquinone. The yield is poor, but the addition of boric 
acid to the nitration mixture instead of improving the yield actually 
checked the formation of the desired substance, the product being 
a nitrohydroxymethylanthraquinone, orange-yellow needles, m. p. 
182°, possibly identical with the nitro-l-hydroxy-4-methylanthra- 
quinone already described (Fischer and Giegler, A., 1912, i, 755). 
This substance on oxidation yielded phthalic acid, and so must contain 
all its substituents in one ring; further treatment with nitric acid 
in the absence of boric acid converted it into the dihydroxy-derivative, 
m. p. 218°, mentioned above; it is believed to be 3-nitro-l-hydroxy-4- 
methylanthraquinone. 

The dihydroxy-compound, m. p. 218°, can be oxidised to phthalic 
acid ; it gives a bluish-black sodium salt, deep bluish-violet needles of a 
potassium salt, blue barium salt, and a diacetyl derivative, yellow 
needles, m. p. 188°. With ferric chloride in alcoholic solution a 
yellowish-green coloration is produced. 

The parent substance is rather unstable, and is rapidly decomposed 
by warming in a solution of an alkali hydroxide or by boiling with 
sodium acetate and acetic anhydride. The centre of instability 


Sf2 
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appears to be the nitro-group, for reduction by zinc dust and acetic 
acid yielded a nitrogen-free substance, crystals, m. p. near 120°, 
possibly a dihydroxymethyltetrahydroanthraquinone, although reduction 
by stannous chloride in weakly alkaline solution gave 3-amino-1 : 2- 
dthydroxymethylanthraquinone, deep red needles, m. p. 285°, 

D. F. T. 


The Polymorphism of Camphor. Frep. WaLiLerant (Compt. 
rend., 1914, 158, 597—598).—Camphor crystallises from alcohol at 
the ordinary temperature in rhombohedric crystals, whereas on 
crystallisation by fusion it is quadrimorphic. On first solidification 
it crystallises in the cubic system, whilst at 97° these crystals are 
transformed into rhombohedra, which exhibit but slight birefraction 
and cleave along three planes. Small crystals gradually form at the 
edge of these crystals and gradually invade their whole mass. These 
new crystals are also rhombohedric, and resemble the primitive 
crystals in every respect. Finally, on cooling these crystals to — 28° 
they are transformed into fresh rhombohedra, which are, however, 
highly birefractive. W. G. 


Terpenes and Ethereal Oils. CXVI. O. Wattacn (Annalen, 
1914, 403, 73—105. Compare this vol., i, 65).—{With Aan R. 
ApricHt and Rupotr Kue1.}|—The supposed new modification, 
m. p. 66—67°, of d-carvotanacetoxime obtained by the regulated 
reduction of d-carvoxime by the Paal-Skita process (loc. cit.) is now 
shown to be a very stable solid solution of d-carvoxime, m. p. 72°, and 
d-carvotanacetoxime, m. p. 75°. The former erroneous view is all the 
more excusable because, in addition to the evidence of it already 
recorded, an equal molecular mixture of the d- and /-forms, m. p. 
66—67° (obtained by the reduction of d- and /-carvoximes respectively), 
yields an apparently new dl-carvotanacetoxime, m. p. 87—88°. The 
incorrectness of the view is established by the facts that (i) the 
percentage of hydrogen is 0°2% too low; (ii) the m. p. 87—88° of 
the supposed di-carvotanacetoxime is raised by repeated crystallisa- 
tion ; (iii) the supposed d-carvotanacetoxime, m. p. 66—67°, can be 
prepared by crystallising d-carvotanacetoxime (3 parts) and d-carv- 
oxime (1 part) from methyl alcohol. The fact that d-carvotanacetone is 
the only ketone which can be isolated from the solid solution after 
hydrolysis by mineral acids (/oc. cit.) is explained by the conversion of 
the carvone into carvacrol by the acid. 

The author specially emphasises the fact that the molecules of 
carvone and of carvoxime are attacked in quite different manners by 
hydrogen from different sources, nascent hydrogen attacking the 
intracyclic double linking and molecular hydrogen in the presence of 
metals attacking in the first instance the extracyclic double linking. 
Carvone yields dihydrocarvone by reduction with nascent hydrogen, 
tetrahydrocarvone by the Paal process, and carvotanacetone by reduc- 
tion with hydrogen and platinum black (Vavon, A., 1911, i, 730). 
Carvotanacetone is reduced nearly twice as readily as dibydrocarvone 
by regulated reduction by the Paal-Skita method. Carvoxime is re- 
duced to carvotanacetoxime by regulated reduction by the Paal-Skita 
process, but with an excess of hydrogen in the Paal or the Paal-Skita 
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process yields tetrahydrocarvone, ammonia, carvacrylamine, and very 
little oxime (probably tetrahydrocarvoxime or carvotanacetoxime). It 
seems, therefore, that the saturation of the intracyclic double linking 
is rendered difficult by the presence of the neighbouring oximino-group. 
On the other hand, the juxtaposition of these two groups renders the 
oximino-group open to attack ; dihydrocarvoxime is smoothly reduced 
to tetrahydrocarvoxime by hydrogen and colloidal palladium, whilst 
carvotanacetoxime yields very little tetrahydrocarvoxime and mainly 
tetrahydrocarvone, a result showing that hydrolysis of the oximino- 
group occurs more readily than reduction of the carvotanacetoxime. 
[With Rupotr K ein].—Although its semicarbazone is not quite 
individual and can be separated into a main constituent, m. p. 
195—197° (202°, rapidly heated), and a minor constituent, m. p. about 
163—165°, there is no doubt that the new dihydroeucarvone (called 
B-dihydroeucarvone), b. p. 213—214° (Wallach, loc. cit.), is different 
from Baeyer’s dihydroeucarvone (called a-dihydroeucarvone) obtained 
by the reduction of eucarvone by sodium and alcohol and oxidation of 
the resulting a-dihydroeucarveol. In addition to the evidence already 
recorded it is shown that amyl nitrite and concentrated hydrochloric 
acid convert a-dihydroeucarvone into a nitroso-derivative, m. p. 
119—120° or 121—124° (Baeyer, A., 1894, i, 536), whilst the same 
reagents do not produce a nitroso-derivative from £-dihydroeucarvone, 
but convert it in glacial acetic acid into a nitrosochloride, 
C,,H,,0,NOCI, 
colourless crystals, which melts at 95° to a blue liquid. 


[With Atrrep Ersen].—Owing to its method of formation from 
a-dicarvelone, tetrahydro-a-dicarveione (Wallach, A., 1911, i, 469) can 
have one of two formule. Of these, the formula 


CH, < COS CBMs, oy. <CHMe—00s, 7 


CHPr*-CH, OH,°CHPré 
is the more probable, since ‘the saturated diketone yields by oxidation 
with warm chromic and acetic acids an acid (silver salt, C,,H,.O,Ag,), 
which reacts with alkaline sodium hypobromite with the formation of 
bromoform. ‘Tetrahydro-a-dicarvelone is characterised by its oxime, 
m. p. 212—214°, and glycol, C,,H,,(OH),, m. p. 209—210°, colourless 
needles. By heating the latter with zine chloride at 220°, a hydro- 
carbon, C,yH,,, b. p. 190—195°/30 mm., D®’ 0°945, np 1°5172, is obtained 
which aw“ has the constitution 

CH, Me Me—-CH 

CH CH POH oe C<OHCHPr’> CH, 
since the pronounced exaltation of its molecular refraction indicates 
the presence of a conjugated double linking. 

B-Dicarvelone (A., 1899, i, 530) does not react additively with 
hydrogen, and is therefore probably a substance of the carone type. 
y-Dicarvelone (oxime, m. p. 178—179°) is reduced to tetrahydro-a- 
dicarvelone by the Paal-Skita method and therefore differs from 
a-dicarvelone only in the position of the double linkings ; its formula, 
therefore, is probably 

CO- CHMe~,,, HMe-CO 
CH<opy-CH, CH CH< OH -OPr ACH. 
The separation of the four products of the reduction of eucarvone 
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by zinc and aqueous sodium hydroxide (A., 1899, i, 530) is more 
readily accomplished by means of warm glacial acetic acid, fraction I, 
m. p. 174—176°, being obtained directly by cooling and the subsequent 
fractions by fractional precipitation of the filtrate by water. a-, B-, 
and y-Dieucarvelones, m. p. 177—178°, 140—142°, and 128° respect- 
ively, all have the formula C,,H,,0, and are optically inactive. 
a-Dieucarvelone forms an oxime, m. p. 260° (decomp.), and by reduction 
with sodium and alcohol yields a glycol, C.)H,,(OH),, m. p. 241—242° ; 
by heating the latter with zinc chloride in a vacuum, an unstable 
hydrocarbon, C,,H,,, is obtained, which has a strong odour of oil of 
cedar-wood. 

a- and £-Dieucarvelones are indifferent to hydrogen under Skita’s 
conditions, whilst y-dieucarvelone yields a substance, C,,H,,0,, m. p. 
105—106°, crystals. -y-Dieucarvelone also differs from the a- and f- 
isomerides in its behaviour towards bromine in glacial acetic acid ; 
the two latter undergo substitution, but the y-compound yields a 
tetrabromide, C,,H,,0,Br, m. p. 187—188°, needles, Possible 
formule of the three dieucarvelones are suggested. C. 8. 


Remarks on the Communication of G. Steimmig, “‘ Synthetic 
Caoutchouc from Isoprene.” C. Harriss (Ber., 1914, 4'7, 573—577. 
Compare this vol., i, 307).—The author develops arguments to show 
that the conclusions drawn by Steimmig lead too far. The main point 
which is criticised is that it is impossible to obtain a caoutchouc from 
isoprene which is identical with the natural product. Steimmig 


maintained that the artificial substance was a mixture of the 
polymerides of ]:5- and 1: 6-dimethyleyclooctadienes, whereas the 
author found (A., 1911, i, 798) that a specimen obtained from pure 
isoprene was the former polymeride in a fairly pure state. He assumes 
that the material examined by Steimmig had been prepared from 
heterogeneous isoprene. Even with pure isoprene, quite inexplicable 
differences in the method of polymerisation lead to such different 
products that, even if it were proved that the caoutchouc obtained by 
the action of heat did sometimes happen to be a mixture in the above 


sense, yet it is too much to say that this must always be the case. 
J.C. W. 


Influence of the Nitrogenous and Resinous Constituents on 
the Vulcanising Capacity of Caoutchouc. Henry P. Srevens 
(Kolloid. Zeitsch., 1914, 14, 91—96. Compare A., 1912, i, 789 ; 1913, 
i, 190).—In previous papers it has been shown that the removal of 
the nitrogenous constituents from caoutchouc reduces to a very large 
extent the capacity of the material to take up sulphur in the vulcanis- 
ing process, and that the removal of the resinous constituents causes a 
marked deterioration in the quality of the caoutchouc. 

Experiments are now described which indicate that the vulcanisability 
is more or less restored if nitrogenous substances, such as peptone and 
casein, are incorporated in the nitrogen-free caoutchouc previous to the 
treatment with sulphur, The incorporation of starch or lead oxide has 
a similar influence. 

Other experiments have been made which show that if the resin, 
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extracted from caoutchouc by means of acetone, is re-incorporated 
previous to vulcanisation, the resulting material is very similar to that 
obtained when the original caoutchouc is vulcanised. If, however, 
resins of foreign origin are substituted for the caoutchouc resin, the 
vulcanised material is of a much inferior quality and behaves like an 
over-vulcanised caoutchouc. Contrary to statements made by Weber, 
it is found that the removal of the resinous constituents does not 


interfere appreciably with the vulcanisation of the caoutchouc. 
H. M. D. 


Vulcanisation. H. Sxenton (Xolloid. Zeitsch., 1914, 14, 96—105). 
—A number of experiments are described which have a more or less 
direct bearing on the question of the nature of the vulcanisation 
process. 

When layers of caoutchouc containing different amounts of Para- 
caoutchouc are placed in close contact during the vulcanisation process, 
it is found that the distribution of the sulphur between the two layers 
is determined by the content of Para-caoutchouc. In order to explain 
the form of the curves which are obtained when the vulcanisation is 
plotted as a function of time, the author considers it necessary to 
assume that a portion of the free sulphur is dissolved in the polyprene 
sulphide (C,,H,,S,). This solution is more concentrated than the 
solution of sulphur in the caoutchouc itself. At the vulcanisation 
temperature, the solubility in caoutchouc is about 10%. The dissolving 
of sulphur in polyprene sulphide will have a favourable influence on 
the rate of the vulcanisation process. H. M. D. 


Synthetic Resins. L. H. Barkxetanp (J. Jnd. Eng. Chem., 1914, 
6, 167—170).—Polemical against Redman, Weith, and Brock’s (ibid., 
1914, 6, 3) review of the literature on phenolic-methylene condensa- 
tion products, and against the results of their research. T. 8. P. 


Composition of Chlorophyll. Junius Stoxiasa, Jonann Sezor, 
and Emanue Senrt (Chem. Zentr., 1914, i, 32 ; from Bot. Zentr., 30, i, 
167—235. Compare A., 1909, i, 248).—The results are summarised 
as follows: Phosphorus is not only utilised in the formation of cyto- 
plasma and caryoplasma, but also in that of chlorophyll in the cells 
containing the latter in which it bears an important part. Chlorophyll 
consists of three different types of compounds: (1) phzophorbin and 
its metallic derivatives (compare Willstitter and Stoll, A., 1912, i, 
287), soluble in alcohol and ether but not in light petroleum ; (2) 
pheophytin and the phophytides (compare Willstitter and Isler, A., 
1912, i, 713), practically insoluble in ether, soluble in alcohol and 
ether, insoluble in light petroleum, and (3) the chlorolecithins or 
pheophorbinphosphatides. The latter, iu accordance with the assump- 
tions of Hoppe-Seyler, Gautier, and Stoklasa, are compounds of 
pheophorbin or of phe»phorbin with phosphorglycerol, and, together 
with their metallic derivatives, are soluble in the three solvents 
previously mentioned. Phzophytin glyceride esters which do not con- 
tain phosphorus and chlorophyilins are also possibly present. The 
phosphoric acid is united to the glycerol esters of unsaturated acids or 
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hydroxy-acids. The unsaturated acids are formed during spring and 
summer. Oxidation to hydroxy-acids occurs simultaneously, and 
continues in preparations and in the acids obtained from them. 
Probably, the phzorobin behaves as a catalyst, causing reduction in 
sunlight, oxidation in the dark. 

The metallic compounds contain chiefly magnesium together with cal- 
cium and potassium, and the first named is to be regarded as the active 
co-worker with the phosphorus in the formation and metabolism of 
plants, A method has been worked out which permits the approximate 
estimation of pheophorbin in the presence of phytol and a partial 
isolation of the acids. 

The change of colour of leaves in autumn depends on the hydrolytic 
fission of chlorophyll and the formation of phzophytin and _phos- 
phatides ; these substances, which themselves have a brownish colour, 
allow the yellow and red colour of xanthophyll and of the carotins to 
appear. The colourless lecithins and choline derivatives are not 
combined with the chlorophyll, but merely admixed, and are possibly 
intimately associated with the chlorolecithins. 

The authors are unable to confirm Willstitter’s statement that 
preparations of chlorophyll, obtained from methyl alcohol and acetone 
extracts, contain only traces of phosphorus; their own preparations, 


examined at different times, show a considerable content of the latter. 
H. W. 


Alkylated Chromones and their Fission Products. H. Simonis 


and C. B. Atrrep Lenmayn (Ber., 1914, 47, 692—699).—A continu- 
ation of the investigation of Petschek and Simonis (A., 1913, i, 890). 
CO In the manner already described, methyl] aceto- 
i a acetate and o-cresol undergo condensation in the 
OMe presence of phosphoric oxide, producing 2:3: 8- 
\ ow, ome gg ge (annexed formula), colourless prisms, 
Me m. p. 122°; oxime, rhombic tablets or scales, m. p. 
109° ; the oximes of the isomeric 2:3:5- and 2:3:6- 
trimethylchromones ’(Petechek and Simonis, Joc. cit.) form leaflets, 
m, p. 214°, and needles, m. p. 176°, respectively, whilst the three 
preceding isomeric trimethylchromones yield dibromides, as orange- 
coloured needles, m. p. 142°, 175°, and 115° respectively. Hydrolysis 
of 2:3:8-trimethylchromone by 3% potassium hydroxide solution 
gave rise to 3-methylsalicylic acid. 
Phenol and ethyl ethylacetoacetate when heated together with 
phosphoric oxide give rise to 2-methyl-3-ethylchromone, 
CO-CEt 


CH _OMe’ 


colourless leaflets, m. p. 90°, which on hydrolysis with dilute sodium 
CO hydroxide solution undergoes fission into salicylic 

acid and diethyl ketone. 
HO Se. af \coMe A mixture of methyl acetoacetate and quinol con- 
LA ja taining a little alcohol was cooled in ice, whilst the 
0 phosphoric oxide was introduced. Ater subsequent 
heating on a water-bath, 6-hydroaxy-2 : 3-dimethyl- 
chromone (annexed formula), colourless needles, m. p. 242°, was 
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obtained. Hydrolytic fission of this substance produced gentisic 
acid. 

oe condensed with ethyl acetoacetate in the above general 

manner, yielding 2:8-dimethylchromone (anvexed 
VN WN formula), colourless needles, m. p. 115°, which yielded 
ed ee acid on hydrolytic fission by dilute 
e alkali roxides. 
ward The waned described earlier in detail (loc, cit.), 
therefore, supplies a fairly general synthesis for 
chromone derivatives, and the structure of the products is most readily 
examined by hydrolysis with dilute solutions of alkali hydroxides ; 
under this treatment, taking 2:3-dimethylchromone as an example, 
fission into salicylic acid and methyl ethyl ketone is effected. 
2:3:5-Trimethylechromone behaved abnormally towards hydrolysis, 
producing, after prolonged treatment, 2-hydroxy-6-methylpropiophen- 
one, a method of fission which could also be obtained with 2 : 3-dimethyl- 
chromone by the action of sodium ethoxide, producing o-hydroxy- 
propiophenone, 

When 2: 3-dimethylchromone, m 97°, is steam distilled in the 
presence of sodium phenoxide, about 50%, of the chromone compound 
passes into the distillate, giving colourless needles (rhombic system, 
a:b:e=0°9457: 1:2), m. p. 85°, which have the same composition as 
2: 3-dimethylchromone itself. The new product gives the same 
oxime as the parent substance, and can be reconverted into the latter 
by repeated crystallisation from water, with the addition of a little of 
the less fusible isomeride. The new substance is, therefore, designated 
iso-2 ; 3-dimethylchromone, and it is suggested that the isomerism may 
be analogous to that of allocinnamic acid. aa BZ 


Preparation of Thiophen from Acetylene. WiLHELM STEINKopPr 
and Grore Kircnorr (Annalen, 1914, 403, 1—11).—By passing 
acetylene over pyrites heated to about 300° a brown, unpleasantly 
odorous liquid is obtained which does not contain benzene or carbon 
disulphide and consists, to the extent of about one-half, of thiophen, 
about 95% of which can be obtained therefrom by distillation. It is 
essential that the pyrites should be very finely powdered and should 
constantly expose a fresh surface to the acetylene. An apparatus 
designed for this purpose is figured and described, and by it about 320 
grams of thiophen, b. p. 82—84°, D®? 1-040, can be prepared per diem. 
An unpleasantly odorous constituent is completely removed by the 
purification of the thiophen through its mercuriacetate derivative. 

The pyrites may be replaced by marcasite or by synthetic pyrites 
prepared from ferrous sulphide and sulphur. C. 8. 


Conversion of Homologous Butadienes into Homologous 
Thiophens. WitHEeLtm Sreinxorr (Annalen, 1914, 403, 11—16).— 
By passing the vapour of isoprene in a slow current of carbon dioxide 
over pyrites at a dull red heat, a poor yield of 3-methylthiophen, b. p. 
109—115°, is obtained ; this is identified by its colour reactions, and 
by the solubility and analysis of its mercurichloride. 

In asimilar manner By-dimethyl-A*y-butadiene gives a poor yield of 
3: 4-dimethylthiophen, b. p. 142°5—146°. C. 8, 
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2-Thiopenine[2-Aminothiophen]. WitHetm Sternxorr (Annalen, 
1914, 403, 17—44).—{ With Grore Lirzkenporr. |—2-Nitrothiophen 
is obtained i in about 70% yield by adding a mixture of acetic anhydride 
and nitric acid, D 1°52, to a well-stirred mixture of thiophen and acetic 
anhydride at 0—5°, air being drawn through the system during the 
operations, The mass is treated with water at 0°, and the resulting 
precipitate and oil are distilled with steam, whereby 2-nitrothiophen is 
obtained in the usual yellow, crystalline form, m. p. 44°. By distilling 
a small quantity with steam, or by shaking an alcoholic solution with 
animal charcoal and adding water, the authors have obtained it in 
almost entirely colourless crystals, m. p. 46°5°. 

2-Nitrothiophen is best reduced by tin and concentrated hydro- 
chloric acid at 40—45°, whereby the stannichloride of 2-aminothiophen 
is obtained in about 68% yield. An aqueous solution of the stanni- 
chloride in an atmosphere of hydrogen is treated with an excess 
of dilute sodium hydroxide at 0° in the presence of ether ; the ethereal 
solution is removed, dried over sodium sulphate, and distilled, all the 
operations being performed in an atmosphere of hydrogen. 2-Amino- 
thiophen is thus obtained as a faintly yellow liquid, b. p. 61—62°/ 
1 mm., which has an odour resembling that of aniline. It can be 
kept for some days, but in the presence of a trace of oxygen it rapidly 
polymerises and subsequently oxidises. It forms a urethane, m. p. 
52° (48°, Curtius and Thyssen) ; the acetyl derivative, m. p. 161—162°, 
colourless leaflets, can only be obtained in good yield by treating an 
aqueous solution of the stannichloride with acetic anhydride and ether 
and aqueous sodium hydroxide at 0°. 2-Acetylaminothiophen can 
also be obtained by the Beckmann transformation of the oxime of 
2-acetylthiophen (by phosphorus pentachloride and ether), and thus 
for the first time are definitely proved the positions of the substituents 
in 2-aminothiophen and 2-nitrothiophen. 

2-Acetylaminothiophen in xylene reacts with sodium at 140—160° 
to form the sodio-derivative, a grey substance, which is converted by 
methyl iodide in xylene at 120—130° into 2-acetylmethylamino- 


thiophen, Hi. eu O- NMeAc, b. p. 123-5—124°5°9/13 mm., m. p. 


60°, colourless leaflets. By hydrolysing the last substance by boiling 
concentrated hydrochloric acid, cooling in an atmosphere of bydrogen, 
basifying with dilute sodium hydroxide, extracting the solution with 
ether and dryingand distilling the extract, all operations being performed 
with the complete exclusion of oxygen, 2-methylaminothiophen, b. p. 
88—92°/15 mm., is obtained as a colourless liquid which can be kept 
for a long time in the absence of oxygen. 2-Acetylethylaminothiophen, 
b. p. 122—123°/15 mm., and 2-ethylaminothiophen, b. p. 85—89°/ 
2—3 mm., are also described. 

Other 2-acylaminothiophens have been prepared in the same manner 
as the acetyl derivative ; they all crystallise well and are stable in the 
presence of oxygen. 2-Bromoacetylaminothiophen, 

C,SH,-NH-CO-CH,Br, 
m. p. 160°, 2-propionylaminothiophen, m. p. 110—110°5°, and the corre- 
sponding butyryl derivative, m. p. 129°5°, isovaleryl derivative, m. p. 
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130—131°, benzoyl derivative, m. p. 172—173°, and o-tolwoyl derivative, 
m. p. 184°, are described, the last two being prepared from benzoyl and 
o-toluoyl chlorides. 

The nitration of 2-acetylaminothiophen in acetic anhydride by nitric 
acid, D 1°40, at 0° yields a mixture of nitro-derivatives from which, 
by fractional sublimation in a high vacuum, 3(?)-nitro-2-acetylamino- 
thiophen, m. p. 165°5—166°5°, yellow needles, and 5(?)-nitro-2-acetyl- 
aminothiophen, m. p. 222—223°, brownish-yellow crystals, have been 
isolated. These two substances, in which the position of the nitro- 
groups is inferred from analogy to the nitroacetanilides, are soluble in 
aqueous ammonia and in dilute alkali hydroxides or carbonates, and 
yield the same 3 : 5-dinitro-2-acetylaminothiophen, m. p. 182°, yellow or 


orange-yellow needles, by further treatment with nitric acid, D 1:5. 
C. 8. 


Thiophen Mercurichlorides. WitHetm Sremnxorr and Martin 
BaveRMEISTER (Annalen, 1914, 403, 50—72).—Volhard has shown 
(A., 1892, 828) that thiophen and its homologues react readily with 
mercuric chloride forming mono- and di-mercurichlorides. The authors 
have extended the investigation to other substituted thiophens and 
have ascertained the orientation of the mercurichloride groups. 
Thiophens having two unsubstituted a-positions form mono- and 
di-mercurichlorides, thiophens having only one unsubstituted a-position 
form, in general, monomercurichlorides, whilst thiophens having two 
substituted a-positions either do not react with mercuric chloride or 
may form additive compounds of a thiophen derivative containing a 
mercurichloride group in position 3. However, the irregularities 
which not infrequently occur in the preceding reactions make mercuric 
chloride an unsafe reagent for the differentiation of isomeric thiophen 
derivatives. : 

Thiophen-2-mercurichloride is soluble in a large excess (120 mols.) of 
4% sodium hydroxide. It reacts with sodium in boiling xylene to 
form mercury 2:2’-dithienyl, Hg(C,SH,),, m. p. 197°, colourless 
erystals, and with sodium iodide in acetone at the ordinary tempera- 
ture to form mercury 2:2’-dithienyl and thiophen 2-mercuri-iodide, 
m. p. 116—117°, silvery leaflets ; the latter, when moist, is decomposed 
by light into mercuric iodide and mercury dithieny]l. 

By heating with aqueous bromine, thiophen 2 : 5-dimercurichloride 
yields an oil which is volatile with steam and contains tetrabromo- 
thiophen and a little 2:5-dibromothiophen, identified as dibromo- 
dinitrothiophen, mm. p. 139—140° (134°, Kreis). 

The following mercurichlorides have been prepared by treating an 
alcoholic solution of the thiophen derivative with a cold saturated 
solution of mercuric chloride and 33% aqueous sodium acetate. 
2-Methylthiophen mercurichloride has m. p. 204° (197°, Volhara). 
3:4-Dimethylthiophen yields 3 :4-dimethylthiophen 2-mercurichloride, 
m. p. 137—138°, colourless needles, and 3: 4-dimethylthiophen 2 : 5-di- 
mercurichloride, m. p. above 270°, which is insoluble in water and 
organic solvents. 2:5-Dimethylthiophen yields an additive com- 
pound, C,H,OSHgCl,HgCl,, m. p. 186—187°, of mercuric chloride and 
2-hydroxy-2 : 5-dimethyl-2 ; 3-dihydiothiophen 3-mercurichloride, which 
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is decomposed by boiling alcohol, yielding 2 : 5-dimethylthiophen 3-mer- 
curichloride, m. p.156—157°, glistening needles. 2-Phenylthiophen 
yields 2-phenylthiophen 5-mercurichloride, m. p. 234°, colourless leaflets, 
2-Chlorothiophen yields 2-chlorothiophen 5- mercurichloride, m, p. 
218—219°, silvery leaflets, whilst 2-bromothiophen yields 2-bromothio- 
phen 5-mercurichloride, m. p. 225°. 2:5-Dichloro- or bromo-thiophen 
does not react with mercuric chloride. 2-Iodothiophen yields 2-todothio- 
phen 5-mercurichloride, m. p. 225°, felted crystals, in which the position 
of the mercurichloride group is proved by the facts that the substance 
is converted into 2: 5-di-iodothiophen by iodine and boiling water, and 
into 2-iodo-5-acetylthiophen (in very poor yield) by heating with acetyl 
chloride at 80—90°. 2-Nitrothiophen does not react with mercuric 
chloride. 

Since thiophen and mercuric chloride react readily to form thiophen 
2-mercurichloride and the latter is converted into mercuric chloride and 
2-acetylthiophen by acetyl chloride, it is clear that a small quantity of 
mercuric chloride should be sufficient to convert large amounts of 
thiophen and acety] chloride into the corresponding ketone, and that 
the preceding reactions represent the individual steps of a catalytic 
process which is quite analogous to the Friedel-Crafts’ reaction. A 
coloured by-product is obtained, but its amount is very greatly 
diminished by using thiophen 2-mercurichloride as catalyst instead of 
mercuric chloride. Thus thiophen and acetyl chloride, heated with 
one gram of the thiophen mercurichloride at 65° and finally at 90° for 
sixteen hours, give ultimately a 45% yield of 2-acetylthiophen. In 
other cases the yields are better than those obtained with aluminium 
chloride as catalyst ; for example, thiophen and o-toluoy] chloride yield 
73% of 2-0-toluoylthiophen, b. p. 180°/18 mm. In a similar manner 
have been prepared 2-benzoylthiophen, m. p. 55°5—56°, 2-p-toluoyl- 
thiophen, m. p. 75—76°, (oxime, m. p. 77—78°),° and 2-p-nitrobenzoyl- 
thiophen, m. p. 172—173°, yellow crystals. C. 8. 


Alkaloids of Ipecacuanha Root, Uragoga Ipecacuanha. II. 
Oskar Kewier (Arch. Pharm., 1913, 251, 701—713. Compare A., 
1911, i, 1014).—Improvements in the method of isolating the 
alkaloids are described. When the ethereal extracts are sufficiently 
concentrated and are kept for a long time in the cold, nearly the whole 
of the cephaeline crystallises; the subsequent addition of alcoholic 
hydrogen chloride to the filtrate (after dilution) causes the precipitation 
of emetine hydrochloride which contains very little cephaeline. 

Methylemetine hydriodide, C,,H,,0O,N,,HI, obtained by warming 
emetine with methyl iodide, is amorphous, does not yield a nitroso- 
derivative, but forms a benzoyl derivative, m. p. 50—55°, white 
powder (impure platinichloride, 2C,,H,,O,N,Bz,H,PtCl,, m. p. 
100—110°, yellow, amorphous powder), Methylemetine platinichloride 
(impure), decomp. 252°, is a pale yellow, amorphous powder. By dry 
distillation, methylemetine dimethiodide (loc. cit.) yields ammonia, 
trimethylamine, tetramethylammonium iodide, tarry matter, and 
probably guaiacol ; the last substance, identified in the form of its 
benzoyl derivative, is certainly obtained by the distillation, best with 
zinc dust, of the quaternary base. In the latter operation, an unknown 
base is produced which forms an aurichloride, C,H,,N,,2HAuCI,(}), 
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m. p. 244—248°, yellow needles; the corresponding platinichloride, 
m. p. 239—240°, crystallises in orange-red octahedra, the hydrochloride, 
colourless needles, is very hygroscopic, and the base itself is an oil 
having an odour recalling that of piperidine. C. 8. 


Strychnos Alkaloids. XXI. Some Experiments with 
Tetrahydrostrychnine. Hermann Levucus (Ber, 1914, 47, 
536—540).—In the degradation of strychnine and brucine, some of 
the products obtained contain the carboxyl group, others an imino- 
group, whilst others are acid-amides. Since strychnine itself contains 
an acid-amide grouping, it is of interest to study the degradation of a 
compound in which that characteristic is fundamentally changed. Such 
a compound is the diacetyl derivative of tetrahydrostrychnine, obtained 


according to bo scheme : 

CH,°OH CH, "OAc 
C,,H,,ON <{° —_ C29 H,ON KN —_> Cop H ON 4! Pe 
This was oxidised by permanganate in acetone at 0°, but only 2% of a 
crystalline product, namely, diacetylhexahydrostrychninonic acid, 

C.5H90,N., 

could be isolated. This forms small needles or very slender prisms 
with 1H,O, is hygroscopic when dried, and melts towards 140° with 
gas evolution. 

Tetrahydrostrychnine, obtained by electrolytic reduction (Tafel, A., 
1898, i, 703), was heated with acetic anhydride and sodium acetate, and 
the product was evaporated in a vacuum, dissolved in chloroform, and 
shaken with potassium hydrogen carbonate. The chloroform residue 
was recrystallised from 50 parts of petroleum (b. p. 90°), when the 
pure diacetyl derivative (ibid.) was obtained in tablets, m. p. 142—143°. 
It is alkaline to litmus and turmeric, and is hydrolysed by N-alkali to 
N-acetyltetrahydrostrychnine, C,,H,.0,N,. This forms colourless, 
massive prisms with 1H,O, sinters or melts at about 160° with gas 
evolution, then resolidifies and melts again at 197—199°. J.C. W. 


Isolation of isoPhonopyrrolecarboxylic Acid from Hemin 
and a New Method of Isolating the Acid Fission Products of 
Heemin and Bilirubin. Hans Fiscner and Hetricn Rose (Ber., 
1914, 47, 791—797).—The esters of phono- and isophono-pyrrole- 
carboxylic acids can be readily separated by means of their picrates. 
This can be effected mechanically, since the picrate of phonopyrrole- 
carboxylic ester is chocolate-brown (A., 1913, i, 71), whilst that of 
the iso-ester is yellow, but is more readily achieved by adding an 
insufficient quantity of picric acid to a mixture of the two esters, 
when, in general, the picrate of the ester present in greater amount 
separates ; by gradual addition of picric acid, the separation can be 
controlled by observation of the colour of the precipitate. Finally, 
advantage may be taken of the fact that the picrate of phonopyrrole- 
carboxylic ester is very sparingly soluble in ethyl acetate in which 
the picrate of the iso-ester dissolves freely. With the help of this 
method, isophonopyrrolecarboxylic acid has been obtained in the pure 
state from hemin, and its identity with the product obtained from 
bilirubin has been established. The mixture of acids contains about 
two-thirds phonopyrrolecarboxylic acid and one-third of the tso-acid. 
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Hemin is decomposed with a mixture of glacial acetic acid and 
hydriodic acid in the usual manner, and the product, after treatment 
with phosphonium iodide, is distilled under diminished pressure and 
the bases removed from the alkaline solution in a current of steam. 
On acidification of the alkaline solution, a mixture of acids is obtained 
which are converted into their methyl ester by methyl alcohol and 
hydrogen thloride. The mixed esters are distilled, and the mixture, 
when preserved, deposits a certain amount of the pure phonopyrrole- 
carboxylic ester (m. p. of picrate 120—121°). The separation of the 
esters in the liquid portion is effected by the gradual addition of 
picric acid, or, should this method fail, by the aid of ethyl acetate. 
In this manner, the picrates of methyl phonopyrrolecarboxylate and of 
methyl tsophonopyrrolecarboxylate, m. p. 112—113°, are obtained in 
the pure state, the latter being identified by comparison with a 
specimen of the iso-ester picrate obtained from bilirubin. A third 
substance, m. p. 95°, probably the picrate of methyl trimethylpyrrole- 
propionate, is also obtained, the investigation of which is not yet 
complete. 

The picrate of methyl tsophonopyrrolecarboxylate is decomposed with 
sodium hydroxide and the ester hydrolysed with hydriodic acid (D 1-96), 
whereby isophonopyrrolecarboxylic acid, m. p. 140°, identical with the 
product obtained from bilirubin, is prepared. The picrate and oxime 
of the acid have m. p.’s 155—156° and 219° respectively, whereas 
Piloty and Dormann (A., 1912, i, 924) give 146° and 210°. 

isoPhonopyrrolecarboxylic acid has previously been isolated from 
bilirubin in the form of its picrate. The preparation of the free acid 
is now described. Bilirubin is decomposed with glacial acetic acid and 
hydriodic acid in the usual manner. From the mixture of acids so 
obtained, bilirubic acid separates. The residual acids are converted 
into their methyl esters and then distilled ina vacuum. The first 
fraction (b. p. 158—164°) consists of pure methyl isophonopyrrole- 
carboxylate, whilst the second and third fractions (b. p.’s 164—174° 
and 174—230° respectively) contain this substance mixed with methyl 
phonopyrrolecarboxylate. These are separated with the aid of picric 
acid. ‘The picrate of the iso-ester, after decomposition in the manner 
described above, yields isophonopyrrolecarboxylic acid, m. p. 142°. 

The method of isolating pyrrolecarboxylic acids by distillation of 
their esters has been found particularly advantageous in the production 
of trimethylpyrrolepropionic acid from hemin after fission with 
potassium methoxide (compare A., 1913, i, 1080). After removal 
of phyllopyrrole from the product of the reaction, the mixture of 
acids is esterified and distilled, whereby two fractions are obtained. 
The first, b. p. 162°/vacuum, consists of methyl trimethylpyrrole- 
propionate (picrate, m. p. 95—96°), whilst the second gives the 
Ehrlich aldehyde reaction, and, on treatment with picric acid, also 
yields the picrate, m. p. 95—96°. 

Methyl trimethylpyrrolecarboxylate, b. p. 157—158°/10 mm., is 
also prepared by the action of potassium methoxide on the mixture of 
phono- and isophono-pyrrolecarboxylic esters, a quantity of tetra- 
methylpyrrole (picrate, m. p. 126—127°) being also obtained. A 
specimen prepared in this manner yielded a picrate, m. p. 97—98°, 
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which showed no depression when mixed with the picrate obtained as 
above. On saponification, trimethylpyrrolepropionic acid, m. p. 89°, 
is obtained, the picrate of which has m. p. 129—130°, whereas Fischer 
and Bartholomius (A., 1913, i, 210) found 126—127°. H. W. 


Conversion of Compounds of the Pyridine Series into 
Pyridine-pyrrole Compounds. M. Scuotrz (Arch. Pharm., 1913, 
251, 666—681).—If the explanations of the constitutions of picolide 
and of pyrindole and of the reactions whereby these substances are 
produced are correct (A., 1912, i, 385, 648 ; Scholtz and Fraude, A., 
1913, i, 514), it is at once obvious that similar substances can be 
prepared only from such pyridine derivatives as contain a methyl group 
in position 2, This has so far been the case. Characteristic products 
have not obtained by heating f-picoline, y-picoline, or pyridine itself 
with acetic anhydride at 200°; 2:4-dimethylpyridine and 6-phenyl- 
2-methylpyridine, however, yield methylpicolide and phenylpicolide 
respectively. These substances are quite analogous to picolide in their 
behaviour. 

Methylpicolide (1-keto-4-acetyl-3 : 6-dimethylquinolizine) (annexed 
formula) forms an oxime, m. p. 256°, and phenylhydrazone, m. p. 166°, 

yellow needles, reacts with 2 mols. of an aromatic 
\ aldehyde in alcoholic, alkaline solution to form 
VA 
Mes * Me substances such as dibenzylidenemethy!picolide, 
C,,H,,0.N, 
“ m. p. 216°, yellow needles, difurfurylidenemethyl- 
O picolide, m. p. 218°, yellow needles, and dianisylidene- 
methylpicolide, m. p. 204°, yellow needles, and is converted by boiling 
25% hydrochloric acid into 5-methylpyrindole (annexed formula), m. p. 
On 81°, b. p. 206—207°, colourless leaflets. 5-Methy!- 
Me? = i) Pyrindole responds to the pine shaving and the isatin 
\? tests for a pyrrole, develops an indigo-blue coloration 
WANA 7 with dilute sulphuric acid and potassium iodate, and 
reacts readily with aldehydes in alcoholic solution to form substances 
such as benzylidenedimethylpyrindole, CHPh(C,H,N),, m. p. 221—222°, 
colourless, crystalline powder rapidly becoming blue i in moist air, and 
Surfurylidenedimethylpyrindole, C,OH,*CH(C,H,N),, m. p. 160—161°. 
By heating with methyl iodide and methy| alcohol at 120°, 5-methyl- 
pyrindole is converted into trimethylpyrindole methiodide, 
C,H,Me,N,Mel, 
m. p. 168°, colourless leaflets, an aqueous solution of which becomes 
strongly alkaline by shaking with silver oxide. 5-Methylpyrindole 
yields 4-acetyl-5-methylpyrindole, b. p. 196—197°/20 mm. (phenyl- 
hydrazone, m. p. 158°, yellow needles), by boiling with acetic anhydride 
and sodium acetate, and condenses with benzenediazonium chloride in 
the presence of sodium acetate to form benzeneazomethylpyrindole, 
C,H,MeN-N,Ph, m. p. 113—114°, red needles. 
Phenylpicolide (1-keto-4-acetyl-8-phenyl-3-methylquinolizine), 
C,3H,,0.N, 
m. p. 232—233°, greyish-yellow needles, prepared in 10% yield by 
heating 6-phenyl- 2-methylpyridine with acetic anhydride at 220°, 
forms a phenylhydrazone, m. p. 182°, yellow needles, and a dibenaylidene 
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derivative, m. p. 243°, yellow prisms, and is converted by boiling 25% 
hydrochloric acid into 7-phenylpyrindole, C,,H,,N, m. p. 123—124°, 
colourless plates. The last substance exhibits colour reactions with a 
pine shaving, isatin, and iodic acid, has only a faint odour and feebly 
basic properties, is very sensitive to oxidising agents, and condenses 
with benzaldehyde and with benzenediazonium chloride to form 
benzylidenediphenylpyrindole, C,,H,,N,, m. p. 230—232° (to a blue 
liquid), and benzeneazophenylpyrindole, C,,H,,N,, decomp. above 110°, 
brown needles, respectively. C. 8. 


Pyridino-2:3-thiophen. WitHetm Sreinxorr and Geore Lijrz- 
KENDORF (Annalen, 1914, 403, 45—49).—The interaction of 2-amino- 
thiophen stannichloride, 2-nitrothiophen (or arsenic acid), glycerol, 
and concentrated sulphuric acid at 150° and finally 180° leads to the 
production, in 5—7% yield, of pyridino-2 : 3-thiophen, 

H:CH- C CH 
bax —s>OH 
a yellow liquid, which bas an odour similar to that of quinoline and 
resembles this base in forming a cobaltochloride, 2C,H;NS,CoCl,, corn- 
flower-blue powder, picrate, C,H,NS,C,H,O,N,,C,H,-OH, m. p. 185°, 
greenish-yellow crystals (from ethyl alcohol), and dichromate, 
2C,H,NS,H,Cr,0,, brownish-red powder; the N-methiodide, m. p. 
198°5°, crystallises in yellow leaflets. C. 8. 


The Constitution of Thionylphenylhydrazine. OC. G. 
Hurcnison and 8. Smives (Ber., 1914, 47, 514—516).—The chemical 
behaviour of thionylphenylhydrazine, NHPh:N°:SO, is such that the 


alternative formule NPh:N-SOH and Ph have at different 


times (Michaelis and Ruhl, A., 1892, i, 1324; Stollé and Krauch, A., 
1913, i, 97) been proposed. 

A comparison of the absorption spectra of this substance and of its 
methyl derivative, which from its mode of formation and chemical 
properties must be indubitably of the structure NPhMe*N:SO, 
indicates a similarity of structure in the two substances, so that the 
unsubstituted compound in the free state and in neutral organic 
substances is represented by the formula NPh-N:SO. 

As the absorption curve of the substance alters somewhat after a 
time, it is possible that some structural rearrangement slowly occurs 
or the change may be due to some decomposition. D. F. T. 


The Preparation of Substituted Indigotins. Arnotp ReissErtT 
Ber., 1914, 47, 672—681).—An account of experiments attempting 
the preparation of indigo dyes in which each of the nitrogen atoms 
forms part of a cyclic complex. 


1:2: 3-Benzotriazole-1-aeetic acid N<¥s4s>N-CH,-CO,H, is most 


conveniently prepared by the direct addition of sodium carbonate and 
chloroacetic acid solutions to a diazotised solution of o-phenylenedi- 
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amine sulphate, and heating the mixture for five hours on a water- 
bath. It forms colourless needles, m. p. 187—188°, and when heated 
in concentrated sulphuric acid at 165—170° undergoes conversion into 
an isomeric substance, iastennnirtqnets-l-nestte acid, colourless needles, 
m. p. 212—213°, 

When the former of the above acids is distilled, carbon dioxide 


is lost with formation of 1-methylbenzotriazole, C,H,< oe trans- 


parent leaflets or hexagonal tablets, m. p. 64—65°, b. p. 270—271° 
( pierate, yellow crystals, m. p. 149°), the structure of which was con- 
firmed by a synthesis of the same substance from o-aminomethyl- 
aniline by diazotisation, and from benzotriazole by treatment with 
methyl sulphate and sodium hydroxide. On fusion with sodamide, 
the triazole ring of benzotriazole-l-acetic acid suffered disruption, 
the product being ordinary indigotin. 

By treatment with acetic acid and chloroacetic acid respectively, 
o-phenylenediamine was converted into 2-methylbenziminazole and 
3-hydroxy-1 : 2-dihydroquinoxaline, which on subsequent treatment 
with aqueous sodium chloroacetate yielded substances of the probable 


structures N< Gite 8 CH OOH and 


Won). OH, > N'CH,'C0,H, 


m. p. 263—264° and 225° respectively. Fusion with sodamide 
failed to produce indigo colouring matters from these substances. 

Benzidinoacetic acid, NH,*C,H,°-C,H,-NH-CH,°CO,H, a colourless, 
crystalline powder, m. p. 219—220° (decomp.), is obtainable by the 
action of chloroacetic acid on benzidine in hot aqueous solution ; 
sodium salt, sparingly soluble in sodium hydroxide solution ; the hydro- 
chloride, gives a violet precipitate with ferric.chloride. Fusion of the 
sodium salt with sodamide at 190°, with subsequent oxidation 
of the aqueous extract, yields 5 : 5’-di-p-aminophenylindigotin, 


NH,-O,H,-0,H,<y gp > O20 > 0, Hy C,H, NH,, 
which closely resembles indigotin itself. 

as-Benzidinodiacetic acid, NH,°C,H,°C,H,-N(CH,°CO,H),, which 
accompanies the previous acid in the above method of preparation, is 
obtained by the interaction of sodium chloroacetate and benzidine in 
boiling aqueous solution containing some sodium carbonate. It is a 
sparingly soluble substance, m. p. 210° (decomp.), which gives a blue 
precipitate with ferric chloride in acid solution. From the fact that it 
yields no dye when treated with sodamide, the acid must possess 
the unsymmetrical structure given. 

Benzidinotetra-acetic acid, C,.H,{[N(CH,*CO,H),],, is obtained by a 
process similar to the last, but with more prolonged treatment and an 
excess of sodium chloroacetate ; it forms colourless needles, m. p. 221° 
(decomp.), and gives no dye when fused with sodium amide. When 
distilled in a vacuum, it yielded carbon dioxide and tetramethylbenzi- 
dine, NMe,°C,H,°C,H,-NMe,, brownish-yellow crystals, m. p 
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191—192°; the hydrochloride gives with ferric chloride solution a 
deposit of green needle crystals. D. F. T. 


Resolution of Inactive Carbamido-acids and Hydantoins 
into Active Components and Their Oonversion into Amino- 
acids. I. aCarbamido-8-phenylpropionic Acid, Benzyl- 
hydantoin, and Phenylalanine. H. D. Dakin and H. W. Duptey 
(J. Biol. Chem., 1914, 17, 29—36).—dl-a-Carbamido-8-phenylpro- 
pionic acid is resolved with great readiness by boiling it and an excess 
of strychnine with methyl alcohol, and adding acetone to the hot, 
filtered solution; about 80—95% of the theoretical quantity of 
strychnine _1-a-carbamido-B-phenylpropionate, C,,H,,0,N, m._ p. 
295: 5—226°, [a], —33-0° in methyl alcohol (c=2-0), is deposited in 
glistening plates, whilst from the mother liquor, after removal of the 
strychnine by aqueous ammonia and subsequent acidification, more 
than 80% of d-a-carbamido-B-phenylpropionic acid, C,,H,,0,N,, m. p. 
195—196°, [a], +36°3° in aqueous ammonia (c=1°0), is obtained. 
l-a-Carbamido-B-phenylpropionic acid, prepared from the strychnine 
salt, has m. p. 195—196° and [a], —36°9° in aqueous ammonia 
(e=1-0), and crystallises in prisms. The corresponding d-acid can 
also be obtained by warming /-phenylalanine with aqueous potassium 
cyanate and subsequently acidifying with hydrochloric acid; this 
method (including the resolution of d/-phenylalanine), however, is not 
so simple as that involving the resolution of d/-a-carbamido-£-pheny]- 
propionic acid. 

The active a-amino-£-phenylpropionic acids cannot be obtained from 
the active a-carbamido-6-phenylpropionic acids, since the latter are 
almost completely racemised during hydrolysis by warm hydriodic 
acid, D 1°9, or boiling aqueous barium hydroxide ; with the latter 
reagent it is just possible to detect the formation of /-phenylalanine 
from the d-carbamido-acid and vice versa. 

By boiling with dilute hydrochloric acid, /-a-carbamido-B-pheny|- 
propionic acid gives about 90% yield of d-benzylhydantoin, 


CH,Ph:CH. O-NH’ 
m. p. 181—183°, prisms, [a]) + 96°4° in 50% alcohol (c= 0°503). 1-Benzy/- 
hydantoin has m. p. 181—183° and [a], — 797° in 50% alcohol. 

By treatment with alkalis, the active benzylhydantoins, like other 
active hydantoins (Dakin, A., 1910, i, 590), are completely racemised, 
doubtless owing to the loss of asymmetry caused by enol-keto- 
desmotropy. C. §. 


isoThiohydantoins and Allied Substances. Franz Kucera 
(Monatsh., 1914, 35, 137—157).—Phthali¢ anhydride is found to 
behave similarly to aldehydes towards substituted rhodanines (compare 
Andreasch, A., 1910, i, 694). 

Phenylrhodanine and phthalic anhydride in molecular proportions 
fail to react in solution in a mixture of acetic acid and anhydride except 
with the additional presence of sodium acetate. The brownish-black 
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reaction product after extraction with water and alcohol successively, 
yields a residue of a 3-phenylrhodanine, 


—SSo: 0< . HC 


el “CO 


deep yellow leaflets, m. p. 234°. 
Rhodanine reacts more readily than the preceding substance with 
phthalic anhydride, the resulting 5-phthalylrhodanine, 


sS—S 
t on OS - 700, 

separating from acetic acid in brownish- pd scales, m. p. 245°(decomp.), 
which possess a bronze lustre ; attempts to prepare a diphenylhydrazone 
yielded only phthalylphenylhydrazine. The crude phthalylrhodanine, as 
obtained by the above process, contained a considerable quantity of a 
substance which gives a red solution in alkalis. This solution on 
acidifying deposits an amorphous, yellow solid, and when treated with 
solutions of salts of magnesium, calcium, barium or zinc gives blood- 
red precipitates, whilst with a lead salt the precipitate is blue. 

p-Nitrosodimethylaniline also condenses with phenylrhodanine in 
warm solution in sere acid, yielding 3-phenylrhodanine-5-dimethyl- 


CcsS— 
aminoantl, NPh: oe -N-C,H,-NMe,, a deep brown, indistinctly 


crystalline powder, m. p. near 206°. 

2: 4-Diketotetrahydrothiazole and piperonal undergo condensation 
satisfactorily in acetic acid containing sodium acetate, the product 
being 2: 4-diketo-5- er 3’ : 4'-dioxybenzylidenetetrahydrothiazole, 


att el CH- C, H <o>OHy fine orange- -coloured needles, m. p- 


249° ; potassium salt, colourless needles unfused at 295°. 
When shaken with water containing a little sodium hydroxide, 
2-imino-4-ketotetrahydrothiazole (isothiohydantoin) condenses with 
benzaldehyde with — of 2-imino-4-keto-5-benzylidenetetrahydro- 


NH:¢-— 
thiazole, NH: C 50: -CHPh, pale yellow leaflets which commence 


to sinter at 280° and have an indistinct m. p. ; sodium salt, colourless, 
broad needles, 

Oxidation of 2-ethylimino-4-ketotetrahydrothiazole by hydrochloric 
acid and barium chlorate gave allophanylmethanesulphonic acid, 
NHEt-CO-NH-CO-CH,°SO,H, which is already known to be also the 
oxidation product of 2-imino-4-ketotetrahydrothiazole itself. 

Ethylene dibromide and phenylthiocarbamide in molecular propor- 
tion interact vigorously when heated at 125°, giving ethylenebis-phenyl- 
-thiocarbamide, NHPh-C(°NH)°S-C,H,°S*C(:NH):NHPh, as a dihydro- 
bromide, needles, m. p. 220° (decomp.); dipicrate, yellow, hair-like 
crystals, m. p. 201°. The structure of the product is demonstrated by 
the formation of ethylenedisulphonic acid on oxidation with barium 
chlorate and hydrochloric acid. 

8-Phenylethylthiocarbamide and ethylene dibromide react readily at 
95°, the product being ethylenebisphenylethyl--thiocarbamide, 

NHPh:C(:NEt)-S-C,H,°S°C(: NE): NHPh, 


992 
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as the dihydrobromide, stout prisms or needles, m. p. 204—205° 
(decomp.). 
s-Phenylbenzylthiocarbamide and ethylene dibromide at 150—160° 
react with formation of amorphous 2-benzylimino-3-phenyltetrahydro- 
thiazole, oe rel N-CH,Ph; oxidation of this product by hydro- 
chloric acid and potassium chlorate produces s-phenylbenzylcarbamido- 
ethanesulphonic acid as the anhydride, CH,<)p ay >N-CH,Ph, 
7s 
needles, m. p. 139—140°, the structure being indicated by the molecular 
weight in acetic acid, as also by the formation of benzylamine on 
hydrolysis. 
At 170°, equimolecular quantities of ethylene dibromide and 
s-pheny]-p-tolylthiocarbamide interact with formation of 2-phenylimino- 
P a ee 
3-p-tolyltetrahydrothiazole, CH, CH,"N-C,H,’ colourless _ leaflets, 
m. p. 92° (compare Will and Bielschowski, A., 1882, 1090). That the 
structure of the product is as stated and not that of the possible 
2-tolylimino-3-phenyl compound is indicated by oxidation with 
potassium chlorate and hydrochloric acid to the anhydride, 


CH,°N(C,H,) 
CH,<— 6, -NBh--> OO 
of s-phenyl-p-tolylcarbamidoethanesulphonic acid. D. F. T. 


Phenol Bases. II. J. von Braun (Ber., 1914, 47, 492—505).— 
The earlier result as to the effect of the homologues of hordenine on 
the blood pressure of animals (von Braun and Deutsch, A., 1912, 
i, 845) is corrected ; the lengthening of the carbon chain between the 
benzene ring and the amino-group causes a considerable weakening of 
the power of the molecule to increase the blood pressure, but the 
effect is not sufficient to induce an actual reversal of the change. 

Compounds are now described in which the hordenine molecule has 
undergone still further modification. 

{With H. Deurscu.]}—The production of compounds of the formula 
OH:C,H,[CH,]n*NH,, by nitration of benzophenylamylamide or 
benzophenylhexylamide, to be followed by the necessary subsequent 
treatment (compare Barger and Walpole, T., 1909, 95, 147) was not 
satisfactory as the product of this first stage was, in each case, a 
mixture of isomeric mononitro-compounds which could not be 
separated. Benzophenylbutylamide, on the other hand, gave a 
mixture which partly solidified, and the oily portion could be removed 
by washing with alcohol ; the residue formed needles, m. p. 128—129°, 
and consisted of benzo-p-nitrophenylbutylamide, NO,*C,H,°[CH,],“-NHBz; 
this yielded p-nitrobenzoic acid on oxidation. Reduction of this new 
compound in alcoholic solution by stannous chloride and hydrochloric 
acid produced benzo-8-p-aminophenylbutylamide, 

NH,°C,H,*(CH,],"NHBz, 
needles, m. p. 106° ; hydrochloride, m. p. 232° (decomp.) ; platinichloride, 
m. p. 205° ; sulphate ; piorate, crystalline powder, m. p. 200°; benzoyl 
derivative, m. p. 215°; phenylthiocarbamide derivative, 
NHPh:CS-NH-C eH,*[CH,],-NHBz, 
m. p. 160°. If the above base is diazotised and the resulting solution 
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boiled, benzo-8-p-hydroayphenylbutylamide, OH-C,H,*[CH,],;NHBz, is 
obtained, in colourless leaflets, m. p. 120—121°; benzoyl derivative, 
m. p. 147—148°. The hydrolysis of this hydroxy-compound to 
5-p-hydroxyphenylbutylamine, OH-C,H,*[CH,],°NH,, offered consider- 
able difficulty on account of the narrow range between temperatures 
which produced no effect and caused resinification. Heating for six 
hours at 135°, however, gave a fairly good yield of the desired base, 
which had m. p. 106—108°; hydrochloride, m. p. 194—195° ; platini- 
chloride, m. p. 212° (decomp.); benzoyl chloride gives rise to the 
dibenzoyl derivative, m. p. 147—148°, mentioned above. The corre- 
sponding hydroxyphenylpropylamine has already been prepared 
(Goldschmidt, A., 1913, i, 643). 

[With O. Kruser.|—In order to reduce 7-nitro-1-benzoyltetrahydro- 
quinoline (von Braun, Grabowski, and Rawicz, A., 1913, i, 1380) 
without causing hydrolysis of the benzoyl radicle, it is necessary to 
use stannous chloride and hydrochloric acid without external applica- 
tion of heat ; the product is then 7-amino-1-benzoyltetrahydroquinoline, 
NH,°C,H, mre ig leaflets, m. p. 133°; hydrochloride, m. p. 
158—159° ; phenylthiocarbamide, NHPh:CS:NH°-C,H,NBz, leaflets, 
m. p. 148°; salicylidene derivative, yellow solid, m. p. 119°; the 
carbamide produced by reaction with potassium cyanate exhibits but 
little tendency to crystallisation. The above amino-compound can be 
easily converted in the general manner into 7-hydroxy-1-benzoyltetra- 


hydroquinoline, colourless crystals, m. p. 194°; benzoyl derivative, 
m. p. 146°. By heating with concentrated hydrochloric acid at water- 
bath temperature for twelve hours, the preceding hydroxy-compound 
undergoes hydrolysis to 7-hydroxytetrahydroquinoline, 


‘ CH,°CH, 
OH:C,H, NH-CH,’ 
m. p. 94—95°, b. p. 200—202°/16 mm. ; hydrochloride, m. p. 159° ; 
platinichloride, m. p. 218°; picrate, m. p. 174°. 
Reduction of 6-nitro-l-benzoyl-2-methyldihydroindole by stannous 
chloride at water-bath temperature yields 6-amino-2-methyldihydro- 


indole, NH,*C,H;<¢H2>CHMe, which can be obtained more con- 


veniently by reducing 6-nitro-2-methyldihydroindole itself ; the pro- 
duct was a reddish-brown liquid, b. p. 182—184°/17 mm.; dihydro- 
chloride, m. p. 235—238°; dipicrate, m. p. 127°; the dibenzoyl deriv- 
ative is best prepared by careful reduction of 6-nitro-l-benzoy]-2- 
methyldihydroindole without loss of the benzoyl group to 6-amino-1- 


benzoyl-2-methyldihydroindole, N H,-0,H,<\ ,2>CHMe, leaflets, m. p. 
150°, followed by treatment with benzoyl chloride. 6-Amino-1- 
benzoyl-2-methyldihydroindole gives a hydrochloride, m. p. 237°, and 
condensation products with benzaldehyde, phenylthiocarbamide, and 


potassium cyanate, but the latter have little tendency to crystallise ; 
the amino-group can be replaced by hydroxyl with formation of 


6-hydromy -1-benzoyl-2-methyldihydroindole, OH-C,H,<y a2 >CHMe, 
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a colourless, crystalline solid, m. p. 235°, which gives a badly crystal- 
line benzoyl derivative, and is hydrolysed with difficulty to 6-hydroxy-2- 


methyldihydroindole, OH-C,H,<yy42>CHMe, m. p. 86—87°, b. p. 
186—188°/16 mm. ; hydrochloride, m. p. 165°; picrate, m. p. 178°. 
6-Aminodihydroscatole, NH,-0,H,<Cu >on, prepared by reduc- 


tion of the corresponding nitro-compound, is a deep red oil, which is 
distillable without decomposition in a vacuum ; it gives a hydrochloride, 
m. p. 265°, and a picrate, m. p. 146°. Its benzoyl derivative, 
6-amino-1-benzoyldihydroscatole is a crystalline solid, m. p. 167°; 
hydrochloride, m. p. 218°; yellow salicylidene derivative, m. p. 151°; 
the carbamide produced by interaction with potassium cyanate has 
m. p. 134°. Only a very poor yield of 6-hydroxy-1-benzoyldihydro- 
scatole, m. p. 249°, is obtainable from the corresponding amino- 
compound by diazotisation, and a satisfactory hydrolysis of the product 
is so difficult that 6-hydroxydihydroscatole was not obtained pure, but 
was recognisable as a solid substance, generally resembling the above 
6-hydroxy-2-methyldihydroindole. 

Pharmacological examination of 7-hydroxytetrahydroquinoline and 
6-hydroxy-2-methyldihydroindole indicates that in these substances the 
considerable structural change has only somewhat weakened the 
characteristic effect of hordenine on the blood pressure. 

[With A. Scumatiocu.|—If a solution of hordenine, 

OH:C,H,°CH,°CH,°NMe,, 

in dilute alkali is shaken for a half hour with a cooled ethereal 
solution of p-nitrobenzoyl chloride, the p-nitrobenzoyl derivative, 
NO,°C,H,°CO,°C,H,°CH,°CH,"NMe,, is obtained as leaflets, m. p. 
89—90°; hydrochloride, m. p. 228°; picrate, m. p. 219°; methiodide, 
unfused at 250°. Reduction of the nitro-compound by stannous 
chloride and hydrochloric acid at a temperature not exceeding 50° 
gives p-aminohenzoylhordenine, NH,*C,H,°CO,°C,H,-CH,°CH,*NMe,, 
colourless leaflets, m. p. 156—157° ; dihydrochloride, unfused at 240°; 
picrate, m. p. 204—205°. The free base possesses the anssthetic 
effect which is common to acy] derivatives of aliphatic alkamines, but 
it also has considerable poisonous action. This result is especially 
interesting on account of the structural relationship to novocaine, 
NH,’C,H,°CO,°CH,°CH,NFEt,. D. F. T. 


Diamines of the Pyridine Group. III. Derivatives of Luti- 
dinic Acid and 2:4-Diaminopyridine. Hans Meyer and Hans 
Tropson (Monatsh., 1914, 35, 189—206. Compare Meyer and Staffen, 
A., 1913, i, 530).—By a modification of the method of Weidel and 
Herzig (A., 1886, 477) for the oxidation of commercial mixture 
of pyridine homologues, b. p. 156—160°, the authors have been able 
to increase the purity of the lutidinic acid produced without rendering 
the process more complex. The mixture of isocinchomeronic acid 
and lutidinic acid obtained by the oxidation can be very conveniently 
separated by making use of the very sparing solubility of the methy! 
ester of the former acid in cold methyl alcohol, when the methy/ 
lutidinate, odourless needles, m. p. 58°, of bitter taste resembling 
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quinine can be obtained from the solution. The hydrolysis of the 
ester is best effected by acids, when the resulting acid, which forms 
needles of a hydrochloride which are stable only in contact with con- 
centrated hydrochloric acid, is obtained as pearly leaflets (containing 
1H,O expelled at 100°), m. p. 248—250°. 

The acid can be converted by thionyl chloride into lutidinyl chloride, 
m. p. 54—56°; the chloride, m. p. 203°, obtained by Voigt’s method 
with phosphorus pentachloride (A., 1885, 813), is apparently a 
chlorolutidinyl chloride, for treatment with methyl alcohol gave a 
methyl ester, needles, m. p. 117°, which contained chlorine. 

Methyl! lutidinate with concentrated ammonia solution after twelve 
hours at the ordinary temperature yields lutidindiamide, 

N——C(CO:NH,) 
CH<¢R—0(CO-NF.) }>CH, 

silky needles, m. p. 254—255°, whilst with an alcoholic solution of 
hydrazine hydrate the product is the corresponding dihydrazide, 
needles, m. p. 256° (decomp.), which in aqueous solution condenses with 
benzaldehyde, o-chlorobenzaldehyde and vanillin, forming respectively 
a dibenzylidene derivative, colourless crystals, m. p. 233°, a di-o-chloro- 
benzylidene derivative, colourless needles, m. p. 274°, and an amorphous 
di-3-methoxy-4-hydroxybenzylidene derivative, which sinters at 150° 
and has m. p. 260°. The last product becomes deep red when moistened 
with concentrated hydrochloric acid, subsequent careful addition of 
ammonia first destroying and then restoring the colour. By the 
action of potassium nitrite on a solution of the dihydrazide in ice- 
cold 2N-hydrochloric acid the corresponding diazoimide, C,H,O,N,, 
is obtainable as a colourless solid, decomp. at 98° on rapid heating. 

If the diazoimide just mentioned is kept in boiling alcoholic solu- 
tion with exclusion of atmospheric moisture for three to four hours, by 
which time the liberation of nitrogen will have ceased, 2 :4-dicarbethoxy- 
aminopyridine, colourless needles, m. p. 170°, is obtained, which by 
treatment with boiling hydriodic acid or alcoholic J apg hydroxide 


can be converted into 2 :4-diaminopyridine, CH<On: BONA >CH: the 


latter hydrolytic agent first giving a substance, probably of the 


structure CH< OE -ONE. a KOH, which gives the diamino- 
pyridine when subsequently treated with acid. 2:4-Diaminopyridine 
forms colourless leaflets or needles, m. p.{107°, which deliquesce in 
moist air ; it can be titrated as a monacid base if methyl-orange is used 
as indicator. Unlike 2:5-diaminopyridine it is very stable towards 
light and air ; hydrobromide, long needles ; hydriodide, needles ; platini- 
chloride, golden-yellow needles, m. p. 224° (decomp.); aurichloride, 
reddish-brown needles, m. p. 183° (decomp.); dibenzoyl derivative, 
colourless needles, m. p. 191—192°. D. F. T. 


Diamines of the Pyridine Group. IV. Dinicotinic Acid 
and its Degradation to 3 :5-Diaminopyridine ; 2 : 6-Diamino- 
pyridine. Hans Meyer and Hans Tropscu (Monatsh., 1914, 35, 
207—217).—Dinicotinic acid, which has been but little studied, 
is best obtained by the condensation of ethyl acetoacetate, form- 
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aldehyde, and ammonia to ethyl dihydrolutidinedicarboxylate (Schiff 
and Prosio, A., 1896, i, 250) followed by oxidation with a mixture of 
nitric and sulphuric acids to ethyl lutidinedicarboxylate, which after 
hydrolysis to the free acid can be oxidised in neutral solution by 
potassium permanganate with formation of pyridine-2 :3 : 5 : 6-tetra- 
carboxylicacid, This can be separated as the sparingly soluble lead salt, 
when the free acid can be isolated, and then by heating with acetic acid 
for three hours can be converted into dinicotinic acid (pyridine-3 : 5- 
dicarboxylic acid), m. p. 320°. 

The methyl ester, needles, m. p. 84—85°, of this acid when treated 
in alcoholic solution with hydrazine hydrate undergoes conversion 
into the amorphous dihydrazide, which condenses with acetone, producing 
the di-isopropylidenehydrazide, C,,H,,0,N,, needles, m. p. 230—232°. 
The dihydrazide when treated with nitrous acid passes into the 
diazoimide, colourless leaflets, m. p. 83°, decomp. at a higher 
temperature. Boiling with alcohol converts the last substance into 
3 :5-dicarbethoxyaminopyridine, m. p. 179—181° (decomp.), which on 
hydrolysis by alkali passes into 3 :5-diaminopyridine. The resultant 
base forms colourless leaflets, m. p. 110—111°, which are deliquescent 
in moist air, and gives strongly alkaline solutions ; hydrochloride, very 
soluble needles ; dihydrobromide, lustrous prisms, m. p. 275° (decomp.), 
almost insoluble in concentrated hydrobromic acid; platinichloride, 
orange, microcrystalline precipitate, decomp. near 220°; dibenzoyl 
derivative, silky needles, m. p. 211—212°. 

The 2 : 6-diaminopyridine, prepared by Meyer and Mally (A., 1912, 
i, 515), has now been prepared in larger quantity; its m. p. is 
119—120°; platinichloride, orange-red needles, decomp. near 190°; 
dibenzoyl derivative, needles, m. p. 176°. 

Attention is drawn to the analogous stability of the diamino- 
pyridines and the phenylenediamines ; the compounds containing the 
amino-groups in a meta-position to each other are very stable, whilst 
the 2: 5-aminopyridine is unstable and easily undergoes atmospheric 
oxidation. The diaminopyridines are all more strongly basic than the 
phenylenediamines. D. F. T. 


Purines. XIV. 2:8-Dioxy-1: 7 : 9-trimethyl-1 :2:8:9- 
tetrahydropurine, an Isomeride of Caffeine, and 2 :8-Dioxy- 
1: 7-dimethyl-1:2:8:9-tetrahydropurine, an Isomeride of 
Theobromine. Cart O. Jonns (J. Biol. Chem., 1914, 17, 1—7. 
Compare A., 1913, i, 1397).—Methy! sulphate is a better reagent than 
methyl iodide for the alkylation of purines, larger yields being 
obtained in shorter times. By shaking with methyl sulphate and 
N-sodium hydroxide, 2 :8-dioxy-1 : 9-dimethyl-l : 2: 8 : 9-tetrahydro- 
purine is converted into 2 : 8-diowy-1 : 7 :9-trimethyl-1 : 2 : 8: 9-tetrahydro- 


. NMe-CH-C-NMe s 
purine, é o—N= &uNMe? OO m. p. 240°, globular clusters of flattened 


crystals, which is isomeric with caffeine, but differs from it in its much 
greater solubility in water and in not developing a purple coloration 
when the residue obtained by its evaporation with chlorine water is 
moistened with aqueous ammonia. 

By a similar process of methylation, 2 : 8-dioxy-l-methyl-1 : 2:8 : 9- 
tetrahydropurine (A., 1912, i, 588) yields a substance, decomp. below 
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320°, felted needles, which is not 2: 8-dioxy-1 : 9-dimethyl-1 : 2:8 : 9- 
tetrahydropurine (nacreous plates which do not decompose at 350°), 
and must therefore be 2 :8-diowy-1 : 7-dimethyl-1 : 2: 8: 9-tetrahydro- 
purine, since it yields the preceding 2: 8-dioxy-1:7 : 9-trimethy]l- 
1: 2:8: 9-tetrahydropurine by further methylation. 

In one experiment on the methylation of 2 : 8-dioxy-l1-methy]l- 
1: 2:8:9-tetrahydropurine, a mixture of the nacreous plates of 2 : 8- 
dioxy-1 : 9-dimethyl-1:2:8:9-tetrahydropurine and the needles of 
2 : 8-dioxy-1 : 7-dimethyl-1 : 2:8:9-tetrahydropurine was obtained 
which was separated by fractional crystallisation from water, the 
former being the less soluble. C. 8. 


Uric Acid Glycol. Hetnricn Bittz and Myron Heyn (Ber., 1914, 
47, 459—461).—The preparation of uric acid glycol from alloxan and 
carbamide has already been described (Biltz and Heyn, A., 1912, i, 
489). It is now found that uric acid can be converted into the glycol in 
one operation by the action of bromine on an aqueous suspension at 0°. 
The course of this reaction is believed to be the primary oxidation of 
uric acid to alloxan and carbamide, which then interact to produce uric 
acid glycol. This view is supported by the occurrence of crystals of 
alloxan tetrahydrate in the reaction product, and suggests that bromine 
must exert a catalytic effect on the condensation of alloxan with 
carbamide which proceeds but slowly under the usual conditions at 0°. 
Experiment verifies this deduction, and the interaction of alloxan and 
carbamide in aqueous solution containing a little bromine proves to be 
the most convenient process for the preparation of uric acid glycol, 
80—85% of the theoretical quantity of a pure product being directly 
obtained. ie & 4 


Benzeneazomethane. Hans Srospse and Ropert Nowak (Jer., 
1914, 4'7, 578—580).—The absorption curve obtained in the case of 
benzeneazoethane (A., 1913, i, 1200) did not coincide at all with the 
curve given by Baly and Tuck for benzeneazomethane (T., 1906, 89, 
985). The authors have now prepared the latter substance by Tafel’s 
method (A., 1885, i, 1061) and find, as they expected, that the absorp- 
tion bands are identical with those of benzeneazoethane. They have 
also attempted to repeat Baly and Tuck’s experiments and, in a detailed 
account, show that they could obtain only a 0°05% yield of optically 
pure material. J.C. W. 


Fibrinogen and the Oxalated Plasma. M. Pierrre and A. 
Vita (Compt. rend., 1914, 158, 637—640).—Dilute acids are capable 
of converting the fibrinogen of plasma or fibrinogen in solution into a 
substance possessing all the characteristic properties of fibrin. This 
phenomenon cannot be attributed to a coagulating ferment, since the 
transformation takes place equally well in a decalcified liquid under 
conditions where such a ferment could not act. Whilst an amount of 
acid just sufficient to change the reaction of the medium produces 
coagulation, an excess of acid causes the fibrous clot to redissolve, but 
this solution after a few hours sets toa jelly. Mineral and organic 
acids are equally effective in producing the coagulation. W. G. 


Caseinogen and Casein. Artaur GerakeE (Biochem. J., 1914, 
8, 30—37).—The differences in elementary, analysis and Hausmann 
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numbers for casein and caseinogen are so slight as to be inappreciable. 
The same is true for different fractions of casein. W. D. H. 


The Action of Coagulating Enzymes on Caseinogen. 
ARTHUR HarpEN and ArcaiBpaLp Bruce Macatium (Biochem. J., 1914, 
8, 90—99).—The conversion of caseinogen into casein by enzyme 
action is accompanied by the cleavage of nitrogen, phosphorus and 
calcium. Rennin action produces no soluble nitrogen or phosphorus ; 
trypsin splits off both soluble nitrogen and phosphorus, and the curdling 
enzyme of Withania coagulans also produces soluble nitrogen and 
phosphorus, but in smaller quantities. The cleavage products are 
specific for each enzyme, and variations in the resulting casein are 
thus explained. The precipitation of calcium caseinate by soluble 
calcium salts is not due to any chemical combination with these. 
The caseinogen once exposed to enzyme action and re-dispersed cannot 
be rendered more precipitable by further enzyme action. If the 
enzyme is sufficiently concentrated, precipitates are obtained without 
the addition of calcium salts, and this also occurs over 45° with more 
dilute enzyme solutions. W. D. H. 


Synthesis of Hematic Acid. Wuiutiam Kuster and JoHANNES 
Wetter (Ber., 1914, 47, 532—536).—When hematic acid is boiled 
for some time with 40% potassium hydroxide, it combines with the 
elements of water. About four-fifths of the substance are changed 
into a mixture of stereoisomerides, from which a lactone of y-hydroxy- 
pentane-Bye-tricarboxylic acid may be isolated. This can be recon- 
verted into hematic acid by further boiling with alkali or by heating 
under reduced pressure. These facts encouraged the authors to prepare 
a structural isomeride of the above hydroxy-acid by the addition of 
hydrogen cyanide to a-acetylglutaric acid, followed by hydrolysis. A 
mixture with the lactone was obtained, which yielded hematic acid 
when heated at 183° under 9 mm. pressure. The synthesis is there- 
fore represented as follows: COMe-CH(CO,H)-CH,°CH,-CO,H —> 
OH*CMe(CO,H)-CH(CO,H)-CH,*CH,:CO,H —> 

ee 
O CO 
\ 

The calculated quantity of hydrochloric acid was added at intervals 
to a cold mixture of ethyl a-acetylglutarate, potassium cyanide, and 
ether, which was shaken for two days. The residue from the ethereal 
filtrate was hydrolysed by heating with 25% hydrochloric acid for 
fourteen hours, when the product was extracted with ether, and the 
residue left on evaporation was dissolved in water and shaken with 
chloroform to remove the by-product, y-acetylbutyric acid. The colour- 

less syrup from the chloroform extract contained 

— Q the £-hydroxypentane-fye-tricarboxylic acids = 

pS 4 the lactone. From the very soluble barium salt, 
QHMe OOH, OH, in. silver salt, C,H,O,Ag,, was prepared, and 


10,H CO,H from this the methyl ester, C,H,O,Me,, b. p. 
about 170°/10 mm. ; 
The lactonic acid (annexed formula), obtained from hematic acid, 
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has m. p. 169—170°, and yields methylethylmaleic anhydride when 
heated to 245°. J.C, W. 


Peptone. I. Axessanpro Bernarpi (Biochem. Zeitsch., 1914, 60, 
56—61).—On the addition of 5% Witte’s peptone to a mixture of 
equivalent amount of barium hydroxide and copper sulphate, a blue 
soluble copper salt is formed on heating, which can be precipitated 
from solution by alcohol, and purified by resolution and re-precipitation. 
The acid regenerated from this salt differs from the peptone in that 
it is not precipitated by acetic acid and potassium ferrocyanide and 
the author expresses the opinion that it will be possible by the pre- 
paration of the above copper salt to obtain a definite chemical entity 
from the peptone. 8. B. 8. 


The Use of 8-Naphthalenesulphonyl Chloride Method for 
the Recognition of Partial Hydrolysis of Flesh-protein. 
PeTeR BerGELL (Zeitsch. physiol. Chem., 1914, 89, 465—474).—The 
usefulness of this reagent introduced by the author has been abund- 
antly verified. It forms insoluble compounds with the majority of 
amino-acids and polypeptides; free dibasic monoamino-acids alone 
yield no insoluble precipitates. It may be used in conjunction with 
other methods (Kjeldahl’s for total nitrogen, etc.) to ascertain the 
degree of cleavage in a given digest, and examples of the analytical 
procedure recommended are given in relation to autolysed flesh and 
various commercial meat extracts. W. D. H. 


The Theory of the Electrolytic Dissociation of Ferments. 
L. Micwak.is (Biochem. Zeitsch., 1914, 60, 91—96).—If the activity of 
a ferment isa function of the hydrion concentration, a curve of the form 
of a dissociation curve can be deduced, which has been experimentally 
verified. The parameter of this curve g was formerly regarded as the 
electrolytic dissociation constant of the ferment k. This statement, 
it is now shown, requires modification for g= k/ 1+aS, where S is the 
concentration of the decomposable substrate, a is its affinity constant 
to the active ferment molecules, which in some cases are the electrically 
neutral undissociated molecules, in others the anions and cations. 

8. B. 8. 


Pepsin D. Lenarp (Biochem. Zeitsch., 1914, 60, 43—55).—If 
trypsin is made acid by hydrochloric acid, it loses its digestive proper- 
ties, which can only be restored to a very slight extent, if at all, by 
subsequent addition of alkalis. With pepsin, on the other hand, it is 
possible to restore the digestive properties which have been lost on 
treatment with alkalis, by the subsequent addition of acids. This 
does not happen, however, with all samples of pepsin. The best results 
were obtained with dog’s pepsin; with human and pig’s pepsin, the 
regeneration only succeeds very occasionally. The rennitic and peptic 
actions were always parallel in these experiments, The conditions of 
optimal acidity for ferment action varied with the different descriptions 
of pepsin, being highest for human pepsin and lowest for pig’s'pepsin, 
dog’s pepsin acting best in acidity between these two. 8. B. 8. 
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Behaviour of Trypsin in the Presence of a Specific 
Precipitate. Agnes Exten Porter (Biochem. J., 1914, 8, 50—58. 
Compare this vol., i, 214).—Trypsin is only partly inhibited in the 
presence of 10% ox serum, but on saturating the serum with carbon 
dioxide the precipitate formed binds the enzyme and completely 
removes it from solution. The absorbed enzyme is partly recoverable 
from the precipitate by protein especially in solution. In the presence 
of a specific precipitate (immune rabbit serum and egg white), trypsin 
is more inhibited than by immune serum alone or by normal serum 
and egg white. This occurs both when free trypsin is tested bya solid 
protein and with protein in solution. E. F. A. 


The Resistance of Trypsin Solutions to Heat. Epwarp 
SrarrorD Epie (Biochem. J., 1914, 8, 84—89).—Whereas neutral or 
alkaline solutions of trypsin are rendered inactive by boiling, acid 
solutions do not behave thus, and in some cases suffer no loss of 
activity at all. This confirms a recent statement of Mellanby and 
Woolley. The groupings in trypsin on whichidigestion depends appear 
to be more stable than those which curdle milk. W. D. H. 


The Conditions of the Action of Maltase from Beer-yeast. 
III. The Nature of the Various Kinds of Inhibitors of the 
Ferment Action. L. Micnaz is and P. Rona (Biochem. Zeitsch, 1914, 
60, 62—78).—The following assumptions are made: (I) the ferment 
F combines with the substrate S to form a compound FS, (II) which 
decomposes according to the laws of a unimolecular reaction. (III) 
The ferment can also combine with other sulstances, which do not 
undergo hydrolysis, but which withdraw part of the ferment from 
combination with the substrate. If kis the dissociation constant of 
the substrate ferment combination, then [/’)[S]/[ FS] =k, and if v is the 
rate of the decomposition of the substrate, then v= — d[ S/d =o[ FS}. 
It is now assumed that the inhibitors of ferment action can act in one 
of two ways : (a) they can either cémbine with the ferment, or (b) they 
can diminish the reaction constant c. If v is the rate of change of 
substrate without inhibitor, and v, is that in its presence, v —v,/v=h, 
where / is the inhibition constant. It is now shown by the authors 
that the following relationship holds : k,/k=[R]/([S]+)(A/1 — A), where 
k, is the dissociation constant of the compound of the ferment with the 
inhibitory substance, & that of the compound of the ferment with the 
decomposable substrate, [2] is the concentration of the inhibiting 
substance, [S] that of the substrate. 4A can be experimentally deter- 
mined from the reaction rates in the presence and absence of inhibitors 
from the equation given above. If now, the inhibition depends on the 
action of the inhibitor on the rate of decomposition of the substrate- 
ferment compound (the constant c as defined above), then the factor 
A will remain a constant, with varying concentrations of the substrate. 
If, however, the inhibitor acts by combining with the substrate, h will 
no longer remain a constant, but the function of A in the equation 
given above, namely, k,/k. 

The eleven theoretical considerations were applied to the investiga- 
tion of various inhibitors on the action of the maltase of beer-yeast 
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on a-methylglucoside. Sodium chloride, sodium nitrate, and glycerol 
act by diminishing the reaction constant (as defined above), whereas 
lithium chloride and dextrose act by combining with the ferment. 
Levulose and £-methylglucoside have no inhibitory action and no 
affinity to the ferment. The affinity of dextrose to the ferment is five 
times greater than that of a-methylglucoside. 8. B. 8. 


The Nature of the Inhibitors of Invertase Action. L. 
Micuagtis and H. Pecustein (Biochem. Zeitsch., 1914, 60, 79—90).— 
The theoretical deductions from the preceding paper are applied to 
the study of invertase action. Lzvulose inhibits the action, owing to 
its affinity to the ferment. Glycerol and a-methylglucoside, on the 
other hand, do not combine with the ferment, but they diminish the 
rate of decomposition of the sucrose-invertase compound. Maltose, 
lactose, and B-methylglucoside have no appreciable inhibitory action. 
The results lead to the generalisation that hydrolysable sugars 
(disaccharides or glucosides) which are not degraded under the influence 
of invertase have no affinity to the ferment. The determining factor 
for hydrolysis is the power of the ferment to combine with its sub- 
strate. The question as to whether invertase can react with a non- 


hydrolysable sugar can only be determined by an indirect method. 
8. B. 8. 


Influence of Acids on the Activity of Dialysed Maltase. 
W. Kopaczewsx1 (Compt. rend., 1914, 158, 640—642).—A comparison 
of the activating influence of various acids on dialysed and non- 
dialysed maltase. In general the optimum activity for dialysed 
maltase occurs with a lower acid concentration than in the case of 
non-dialysed maltase. The influence of the various acids cannot be 
accounted for entirely by the concentration of the hydrogen ions. It 
is necessary to take into account the nature of the anions. To deter- 
mine the exact conditions of activity of maltase, it is necessary to 
work with dialysed solutions. W. G. 


The Character of the Action of the So-called Tyrosinase. 
A. Bacu (Biochem. Zeitsch., 1914, 60, 221—230).—Experiments are 
quoted which tend to show that the so-called tyrosinase contains a 
mixture of ferments, including phenolases or peroxydases. In addition, 
it contains an amino-acidase, which acts on the tyrosine, producing, in 
the first instance, readily oxidisable substances. These in the presence 
of the oxydases (or phenolases) give rise to the pigmented substances. 

8. B.S. 


The Enzymes of Washed Zymin and Dried Yeast (Lebe 
dev). II. Reductase. ArTHuR HarpeEN and Roianp Victor Norris 
(Biochem. J., 1914, 8, 100—106).—Fermentable sugar favours the 
reduction of selenite by living yeast, but has little influence on the 
reducing power of zymin unless present in high concentration, when 
inhibition occurs. Sodium selenite (0°5%) almost totally inhibits the 
fermentation of dextrose by zymin and dried yeast. When zymin or 
dried yeast is washed with cold water, it loses its power of reducing 
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methylene-blue and sodium selenite. ‘The washed preparations, how- 
ever, reduce methylene-blue in the presence of many aldehydes and of 
bouillon, but these do not restore to it the power of producing alco- 
holic fermentation. Addition of the boiled washings to these washed 
preparations restores the power of reducing methylene-blue and of 
producing alcoholic fermentation. W. D. iH. 


Physiological Chemistry. 


Dialysis of Normal Circulating Blood. C. L von Hess and 
H. McGuiean (Proc. Amer. physiol. Soc. 1913; Amer. J. Physiol., 
33, xii—xiii).—The method consists in attaching artificial collodion 
vessels between the carotid artery and jugular vein, and was 
adopted independently of Abel’s work (this vol., i, 217); the 
apparatus is simpler than Abel’s, and hirudin as an anti-coagulant 
was not employed. The results obtained show that most of, if not 
all, the sugar of the blood is present in a free state, and that 
phloridzin does not increase the rate of dialysis even when the 
urine is rich in sugar. In one experiment (not aseptic) diastase 
was found in the dialysate. Hexamethylenetetramine is not decom- 
posed in the circulating blood. W. D. iH. 


The Partition of Dextrose in Human Blood, and its 
Dependence on Temperature. Ernst Masine (Pfliiger’s Archiv, 
1914, 156, 401—417).—In human blood, the amount of dextrose 
in the corpuscles and the fluid of the blood, respectively, depends, 
not only on the concentration, but on temperature; at 0° the 
saturation of the corpuscles with sugar is very slow; at 25° it is 
fifty times more rapid. Previous treatment of the corpuscles with 
formaldehyde increases the rate at 0°. In this the effect of 
temperature coincides with what is known of other vital pheno- 
mena (heart frequency, development of the egg, etc.). 

W. D. FH. 


The Rate at which Sugar Disappears from the Blood in 
Eviscerated Animals (Dogs). J.J. R. Macteop and R. G. Pearce 
(Amer. J. Physiol., 1914, 33, 378—381).—Even when the diabetic 
state due to depancreatisation has lasted for over a week, there is 
no evidence of depressed glycolytic power in eviscerated animals. 
In the present research, sources of error were avoided by using 
decerebrate animals, so that the influence of anzsthetics might be 
avoided, and, further, the percentage of hemoglobin in the blood 
was estimated, so as to gauge the degree to which the blood was 
diluted by tissue juice. The use of adrenaline was avoided as much 
as possible, but when the animal’s state was very depressed, an 
adequate blood-pressure could only be maintained by giving 
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adrenaline; glycolysis here went up, probably because of the in- 
creased activity of the heart. Irregularities in the results are 
confessedly present, and more trust should be placed on the 


behaviour of the respiratory exchange, as in Murlin’s work. 
W. Dz. H. 


The Rapid Disappearance from the Blood of Large Quan- 
tities of Dextrose Injected Intravenously in Dogs. IL. S. 
Kuerner and 8S. J. Metrzer (Proc. Amer. physiol. Soc., 1913; Amer. 
J. Physiol., 33, xvii—xviii)—Ninety-seven % of the injected 
sugar disappears in about an hour and a-half; of this, 53% appears 
in the urine; if the liver is excluded, 84% disappears. Even in 
dead animals 52% vanishes in a short time. The muscles contain a 
large increase of carbohydrate, but whether this will account for 
all the lost sugar, or what changes it undergoes in the muscles, are 
not yet settled. W. D. H. 


Proteins of the Blood. Hans Freunp (Zeiisch. dffentl. Chem., 
1914, 20, 61—65).—Hzmoglobin (from horse) in relatively large 
doses (01 gram intravenous and 0°4 gram subcutaneous) has but 
little toxic effect on guinea-pigs. The globin prepared from this 
is, however, much more toxic. For guinea-pigs, the toxic dose is 
between 0°03 and 0°06 gram, and even the smaller dose produces 
convulsions and dyspnea. A re-injection into sensitised animals 
of a sub-toxic dose produces anaphylactic effects. A dog, after 
injection of 0°5 gram of horse-globin, showed rise of temperature 
and difficulty in breathing. Dog-globin produced the same effect in 
guinea-pigs as horse-globin. A dose of 1:2 gram of dog-globin in- 
jected intravenously into a dog was toxic, and death resulted from 
respiratory paralysis. The relative non-toxicity of hemoglobin as 
compared with globin is of interest. The toxicity of globin is 
ascribed to its histidine content, and attention is directed to the 
pathological significance of the fact that haemochromogen diminishes 
the toxicity of the globin. S. B. 8S. 


Concentration of Haemoglobin in the Blood of Rabbits. 
A. E. Boycorr (J. Path. Bact., 1914, 18, 417—418).—The extreme 
range of the percentage of hemoglobin in 404 normal rabbits is 
from 54 to 101 on the human scale; the majority, however, 
approximate to the average of 76. There is no proof of any sex 
difference. 


The Fermentative Activity of the Blood and Tissues after 
Extirpation of the Pancreas. I. Antitrypsin. W. Srawraky 
(Zeitsch. physiol. Chem., 1914, 89, 381—407).—The antitrypsin of the 
blood in dilutions varying from 1 in 10 to 1 in 500 is completely 
inactivated by heating at 68° for one hour. Higher temperatures 
have the same effect more rapidly, but are not recommended, as 
the high temperature has other effects also (coagulation of protein, 
etc.), and so completely alter the physical properties of the fluid. 
Antitrypsin is a colloid; it is not dialysable. In dogs minus a 
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pancreas, there is a rise in fats and lipoids, but a lessening of anti- 
trypsin; it does not appear to be a lipoid-protein union. The 
loss of antitrypsin in blood of other organs begins immediately 
after the operation, is very marked ten days later, and reaches its 
maximum at the time of death. The stimulus for the formation 
of antitrypsin (antitryptase) is the presence of trypsin; in other 
words, trypsin is the antigen, antitrypsin the anti-substance pro- 
duced. Peritonitis does not increase the antitrypsin of the blood. 
In fatty degeneration of the liver there is for the first few days 
an increase of antitryptic action. The sub-maxillary gland shows, 
in comparison with other organs, a very strong inhibiting influence 
on the digestive action of trypsin. W. D. H. 


Peculiar Position of Human Blood-corpuscles with Regard 
to Permeability for Monosaccharoses. Ssuzo Kozawa (Chem. 
Zentr., 1914, i, 159; from Zentr. Physiol., 1913, 27, 793—795).— 
Blood corpuscles of man, cat, rabbit, guinea-pig, wether, ox, pig, 
goat, and horse have been centrifuged in isotonic solutions of 
various non-lipotropic substances (mannitol, dulcitol, galactose, 
dextrose, mannose, sorbose, levulose, methylglucose, methylgalacto- 
side, adonitol, arabinose, xylose, rhamnose, glucoheptose, lactose, 
maltose, sucrose, glycine, alanine, sodium pyruvate, sodium tartrate, 
and sodium acetate). The blood corpuscles of man alone behave as 
permeable, and then only towards the simple sugars. Permeability 
is indicated by increase in volume, and is verified by chemical 


analysis. H. W. 


The Behaviour of Red Blood-corpuscles considered in 
Reference to the Species. I. Hzmolysis under the Joint 
Influence of Normal Salts and Cytolytic Substances. Rvupo.r 
Hooper and Orto Nast (Biochem. Zeitsch., 1914, 60, 131—145).— 
The authors have investigated hemolysis in the presence of various 
salts of blood-corpuscles from different species of animals by 
saponin, sapotoxin, agaricin, sodium taurocholate, and solanine 
hydrochloride. They draw the conclusion that the salts affect the 
state of the colloids of the corpuscles, and that the difference of 
action in the various species of the combined action of salts and 
cytolytic substances is to be ascribed to the differences in the 
electrolytes contained within the cells. These electrolytes have a 
definite function in maintaining a certain consistency of the proto- 
plasm. S. B. 8. 


The Behaviour of Red Blood-corpuscles considered in 
Reference to the Species. II. Cataphoresis and Hemolysis. 
Sauzo Kozawa (Biochem. Zeitsch., 1914, 60, 146—157)—Cataphoresis 
of the corpuscles of various animals in phosphate mixtures was 
investigated, and it was found that the electrically neutral point 
varied with the species. The same kind of species difference was 
observed in discharging the corpuscles with lanthanum salts. The 
hydrion concentration necéssary to produce hemolysis in phosphate 
mixtures also varies with the species. There is a certain critical 
concentration of lanthanum in which the corpuscles hemolyse most 
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readily; in concentrations above and below this point, the cor- 
puscles are less sensitive. There is also a critical concentration in 
which proteins agglutinate most readily. The results indicate that 
hemolysis is due to an agglutination of the cell colloids at the 
isoelectric point. S. B. S. 


The Behaviour of Red Blood-corpuscles considered in 
Reference to the Species. III. The Permeability of the 
Corpuscles of Various Species. Sauzo Kozawa (Biochem. Zeitsch., 
1914, 60, 231—256).—By means of the hematocrite, as well as 
by chemical analysis, the following facts were established. The 
blood-corpuscles of man, ape, and dog are permeable for hexoses 
and pentoses, but impermeable for heptose, methylglucosides, 
methylpentose, hexitol, pentitol, disaccharides, amino-acids, and 
salts of organic acids. The blood-corpuscles of ox, pig, guinea-pig, 
rabbit, horse, goat, cat, and sheep are, on the other hand, imperme- 
able for all the substances investigated. The permeability for 
hexoses and pentoses increases in the following order: levulose> 
dextrose>sorbose, galactose, mannose>xylose, arabinose. It was 
not found possible to alter the permeabilities either by lactic acid, 
by substances which inhibit ferment activity, by the products of 
internal secretion, or by salts. . B.S. 


Speed of Coagulation of Blood. W. B. Cannon and W. L. 
MENDENHALL (Proc. Amer. physiol. Soc., 1913; Amer. J. Physiol., 33, 
XXXVili—xxxix).—Stimulation of the splanchnic nerves hastens 


the coagulation time of the blood; so, also, do small doses of 
adrenaline. Splanchnic stimulation produces its effect only when 
the adrenal glands are intact, and the hastening effect on blood- 


clotting is attributed to increased activity of the adrenal glands. 
W. D. H. 


The Condition of the Blood in Hemophilia, Thrombosis 
and Purpura. W. H. Howe. (Arch. int. Med., 1914, 13, 76—95). 
—Eight c.c. of human blood are withdrawn from an arm vein by 
a sterilised syringe, oxalated, and centrifuged. The plasma is 
heated to 60°, which coagulates the fibrinogen, and destroys pro- 
thrombin and thrombin. The antithrombin is unaffected, and its 
effects noted by adding the previously heated plasma in known 
amounts to mixtures of thrombin and fibrinogen. The relative 
amount of prothrombin was acertained by determining the coagula- 
tion time of oxalated plasma after the addition of the optimum 
amount of calcium chloride. The blood of hemophilic patients 
clots slowly; this is due to diminution in prothrombin, and so a 
relative excess of antithrombin is present. In cases of “spon- 
taneous” thrombosis in veins, antithrombin is deficient, and pro- 
thrombin normal, in amount. In various forms of so-called pur- 
pura, no departure from the normal was found. W. D. H. 


Metabolism of Depancreatised Dogs. Jonn R. Murwin and 
B. Kramer (Proc. Amer. physiol. Soc., 1913; Amer. J. Physiol., 33, 
XXxii—xxxiii).—Sodium hydroxide and disodium hydrogen phos- 
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phate increase the output of urinary sugar, and calcium hydroxide 
reduces it. Sodium increases, and calcium decreases, the perme. 
ability of the kidney. Pancreatic extract has little or no effect on 
respiratory metabolism in depancreatised dogs. W. D. H. 


Problems of Growth. Txomas B. Osporne and Larayerte B. 
Menpet (Proc. Amer. physiol. Soc., 1913; Amer. J. Physiol., 33, 
xxvii).—With inappropriate feeding, rats and mice cease to grow; 
when suitable food is given at dates far beyond the age when 
growth is ordinarily completed, the power to grow returns. When 
zein is the only protein given, rats decline rapidly in weight; an 
addition of 3% of tryptophan maintains body-weight; a further 
addition of 3% of lysine causes a nearly normal rate of growth; 
when one quarter of the zein is replaced by lactalbumin, growth is 
normal ; but casein or edestin cannot act thus. Addition of trypto- 
phan to the zein-casein diet, or of lysine to the zein-edestin diet, 
caused nearly normal growth. Lysine added to gliadin also led to 
normal growth. W. D. H. 


|Entero-amylase]. E. 8S. Lonpon (Zeitsch. physiol. Chem., 1914, 
89, 511).—The work of te Groen supports the view that “adapta- 
tion” occurs in the alimentary canal of the enzymes secreted in 
relation to the kind of food given, and is thus in contradiction 
with all recent work on this subject. He does not seem to have 
taken into account the amount of juice secreted in response to the 
stimulation. W. D. H. 


Réle of Nascent Oxygen in Protecting the Body from 
Self-digestion. W. E. Burce (Proc. Amer. physiol. Soc., 1913 ; Amer. 
J. Physiol., 33, xxvi).—Ptyalin, lipase, pepsin, trypsin and other 
enzymes are rapidly destroyed by small amounts of nascent oxygen. 
It is stated that as oxidation in the stomach wall occurs at a low 
temperature, there must be nascent oxygen formed there, and this, 
by destroying pepsin, protects the stomach from self-digestion. 
Similarly, diastatic enzymes in plants decrease during the day when 
nascent oxygen is being evolved, and increase in the dark when 
starch formation ceases. W. D. H. 


The Influence of Continuous Ingestion of Fluorine on the 
Chlorine and Calcium Metabolism. fF. Scuwyzer (Biochem. 
Zeitsch., 1914, 60, 32—42).—The results were obtained by experiments 
on rabbits. Continuous ingestion of small doses (1—2 mg. per 
kilo. of body-weight) causes injury to health, with increased 
coagulability of the blood, tendency to thromboses in the veins, 
and pains in the bones, due to stimulation of the bone-marrow. The 
bones lose chlorine and calcium, due to the increased capacity of 
resorption by the stimulated bone-cells; the increased chlorine 
excretion is also due to the difference of affinity between chlorine 
and fluorine. The chlorine is excreted by the kidneys, the calcium 
by the kidneys and in the feces. The organism _—- becomes so 
poor in chlorine, that the excretion in the urine is only a fraction 
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of 1 per mille. In this stage, a considerable part of the chlorine 
of the blood is combined with calcium, and the coagulability of the 
blood is thereby increased. The content of fat in the bones is also 
diminished, due, according to microscopical examination, to the 
replacement of the fat cells of the bone-marrow by lymphoid 
elements. Fluorine preparations must therefore be regarded as 
toxic, even in relatively small doses. S. B.S. 


The Replacement of Chlorine by Bromine in the Animal 
Body. III. M. Bonnicer (Chem. Zentr., 1914, i, 482; from Zeitsch. 
exp. Path. Ther., 14, 452—-461).—If all cells of the body, like those of 
the kidney, possess no power of discriminating between chlorine 
and bromine, a condition of equilibrium should gradually be 
established throughout the whole body after a single administration 
of bromine, that is to say, a definite relationship of the chlorine 
to bromine, which would only be disturbed by fresh doses of 
chlorine or bromine. As a consequence of the equilibrium, there 
should be a regular excretion of chlorine and bromine in the urine. 
Estimations of the Cl: Br ratio in hourly portions of urine, after 
a single dose of bromide, show that the condition of equilibrium 
is soon attained, and after the second hour, even, the halogen ratio 
is a constant. The same ratio was found in all possible secretions 
and body-fluids (gastric juice, ascitic fluids, ete.). The sodium 
chloride content of the body can be calculated from this ratio and 
the bromide dose. 8. B. 8. 


Osmotic Phenomena of Yolk of Egg. WILLIAM ALFXANDER 
OsporRNE and Hitva Estette Kincarp (Biochem. J/., 1914, 8, 28—29). 
~-The yolk of an.egg may be used in class demonstrations as a red 
corpuscle; thus it swells and then bursts with water, shrinks in 
glycerol, and is unaltered in normal saline solution. The analogy, 
however, does not hold for many other reagents; for instance, in 
ether and similar materials, and in strong salt solution, the effects 
are different, and depend on whether or not the fluid permeates 
the outer membrane or not. W. Dz. H. 


The Cholesterol of the Brain. II. The Presence of Oxy- 
cholesterol and its Esters. Mary Caristine Rosennerm (Biochem. 
J., 1914, 8, 74—81. Compare A., 1906, ii, 241).—The examination 
of the whole human brain by Windaus’s method has confirmed the 
statement previously made that cholesterol esters are wholly absent. 
There are, however, esters of oxycholesterol which give the reactions 
of that substance as described by Lifschiitz. These are present to 
the extent of at least 0°01%. In addition, the adult brain contains 
free oxycholesterol, but this is absent in the brains of young 
children. W. D. H. 


The Cholesterol of the Brain. III. Cholesterol Contents of 
Human and Animal Brain. Mary Cuaristine Rosennemm (Biochem. 
/., 1914, 8, 82—83).—The estimations recorded were made by a com- 
bination of O. Rosenheim’s method of preparation with Windaus’s 
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digitonin quantitative method. The figures given include any 
oxycholesterol which may be present. In dry brain, the figures 
are highest in dog (11°6%), ox (12%), and cod (12%); the lowest 
in fowl (7°4%), and human children and fetus (4 to 5%). In 
adult man, the amount was 9%. Approximately the same figures 
were yielded by the brains of sheep, rabbit, and cat. W. D. H. 


Formation of Cerebro-spinal Fluid. F.C. Brcur (Proc. Amer. 
physiol. Soc., 1913; Amer. J. Physiol., 33, xxxii).—Pilocarpine is 
stated not to stimulate the secretion of cerebro-spinal fluid; any 
increase in outflow from a cannula in the subcerebellar cisterna is 
believed to be secondary to vascular changes. W. D. iH. 


The Action of Certain Cations on the Polarisation-picture 
of Nerve. Bricirre Scureirer (Pfliiger’s Archw, 1914, 156, 
314—-330).—A stained nerve under the action of the constant 
current undergoes a change, in which the anodal region becomes 
colourless, and the cathodal region strongly coloured. This is 
called: the ‘‘polarisation-picture”’ by Bethe, whose methods are 
followed in the present research. Fluid electrodes consisting of 
Ringer’s solution as a basis were used. The presence of calcium 
is necessary for the production of the picture, and the present 
work aims at finding whether other bases can take its place. 
Barium and strontium in certain stated concentrations can do so; 
magnesium and aluminium cannot, probably because they injure 
the semi-permeable membrane of the axis cylinder. In high con- 
centrations, lanthanum, and in smaller degree nickel, can replace 
calcium. Manganese and cobalt in the concentrations used are 
inactive, though there are indications that in small quantities, in- 
sufficient to produce toxic effects, they can act like calcium, but 
they do not inhibit the swelling effect produced by sodium. 

W. D. H. 


The Effect of Dextrose on the Gaseous Metabolism of the 
Isolated Mammalian Heart. C. Lovarr Evans (J. -Physiol., 
1914, 47, 407—418).—The addition of dextrose to the circulating 
blood of a pom | preparation raises the respiratory quotient; 


the isolated organ has therefore the same power as the entire 
organism to complete the oxidation processes which it commences. 
The quotient is even more increased by previous carbohydrate 
feeding. The normal heart of the dog is calculated to obtain 
about one-third of its energy supply by oxidation of carbohydrate. 
W. D. H. 


The Effect of Adrenaline on the Gaseous Metabolism of the 
Isolated Mammalian Heart. C. Lovarr Evans and Sacoro Ocawa 
(J. Physiol., 1914, 47, 446—459).—Adrenaline greatly increases the 
gaseous metabolism of the heart, and this is roughly proportional 
to its increased rate. The increase of carbon dioxide production 
follows later. There is no change in the respiratory quotient, or 
in the power to utilise carbohydrate. W. D. H. 
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The Influence of Lipoids on the Action of Oxydases. II. 
H. M. Vernon (Biochem. Zeitsch., 1914, 60, 202—220).—The con- 
cordance between the concentration of narcotics necessary to stop 
the action of the “succinicoxydones” and that necessary to pro- 
duce precipitations of nucleoproteins, as found by Battelli and 
Stern (A., 1913, i, 929), does not hold for the indophenol-oxydase. 
Attention is also directed to the fact that the precipitability of 
tissue suspensions in water is a variable factor. The volume of 
the precipitate decreases in passing from narcotics which exert 
their action in high concentrations to those acting in low concen- 
trations. Furthermore, the precipitability of liver suspensions is 
different to that of kidney suspensions. Again, if the liver is kept 
for twenty-four hours before the experiment different results are 
obtained to those got with fresh tissue. The conclusion is drawn 
that the concordance between the action on oxydases and that on 
nucleoproteins is an accidental one, and that the particular action 
of narcotics is due to their influence on the lipoids. Further ex- 
periments are given to show the parallelism between the action 
on oxydases and the narcotic action. The stage of growth has 
some influence on the oxydase as regards its behaviour to narcotics ; 
thus, 6M-alcohol destroys 90% of the kidney-oxydase of new-born 
rats, but only 46% of that of adult animals. This influence of age 
was not observed in the case of heart-muscle. It is suggested that 
changes in the cell-lipoids take place during growth. 8. B.S. 


Physico-chemical Analysis of the Contraction Curve of 
Muscle. J. Bernstein (Pfiiger’s Archiv, 1914, 156, 299—313).— 
The energy of muscular contraction is derived from two chemical 
processes, the first an oxidative decomposition leading to the 
formation of carbon dioxide and sarcolactic acid; the second not 
necessarily oxidative, although oxidation may occur, which leads 
to the building together, in the presence of alkali and with the 
consumption of oxygen, of the products of decomposition. Both 
are unimolecular, and take place in accordance with the law of 


mass-action. The subject is treated mathematically throughout. 
W. D. H. 


Chemical Features of the Diaphragm. Frepzric 8. Lee (Proce. 
Amer. physiol. Soc., 1913; Amer. J. Physiol., 33, xxiv—xxv).—The 
diaphragm exhibits a greater resistance to interference with its 
rhythmical action than do other voluntary muscles. It contains 
more glycogen, and reduces oxyhemoglobin more rapidly than the 
other skeletal muscles examined. It also contains rather less lipoid 
phosphorus and lipoid sulphur. W. D. H. 


The Content of the Tissues of Cold-blooded Animals with 
Respect to Fatty Acids and Cholesterol. (Mlle.) Jeanne WEILL 
(Compt. rend , 1914, 158, 642—645. Compare Mayer and Schaeffer, 
A., 1913, i, 424, 1017).—From an examination of the tissues of 
certain reptiles, batrachians, fish, molluscs, and crustacee to deter- 
mine the proportion of fatty acids and cholesterol, the author finds 
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that this ratio is not constant for a given tissue, as in the case of 
warm-blooded animals. The tissues, such as of the kidneys, are 
nearest in their behaviour to that of the warm-blooded animals, 
whilst the glandular tissues are very variable in cold-blooded 
animals, the fat accumulating in some, but not in other, tissues. 


W. G. 


Protein Sugar and Virtual Sugar. Henri Brerry and (Mlle.) 
Lucie Faxparp (Compt. rend., 1914, 158,516—518. Compare this 
vol., i, 218).—Polemical against Lépine. The authors state that 
their protein sugar must not be confused with the “virtual” sugar 
of Lépine and his co-workers, the existence of which various 
workers have been unable to confirm (compare Macleod, A., 1913, 
i, 1258). W. G. 


The Fat of the Water-Hen (Fulica atra); the Reason of 
the Smell and Taste of its Flesh. Sicismunp Briana (Zeitsch. 
physiol. Chem., 1914, 89, 456—464).—The various constants (acid 
number, saponification number, iodine number, etc.) were deter- 
mined with the fat of this bird, also the amount of free and com- 
bined cholesterol. The characteristic smell and taste of its flesh 
are due, not to fat admixture, but to the presence of methylamine. 

W. D. iH. 


The Pigment of a Bermuda Nudibranch. W. J. Crozier 
(J. Physiol., 1914, 4'7, 491—492).—The spectroscopic characters of a 
blue pigment obtained from Chromodoris zebra (soluble in weak 
formaldehyde, alcohol, or acetone, insoluble in ether and chloro- 
form) are described. The blue substance is bleached by potassium 
hydroxide, and is turned pink by hydrochloric acid. Attempts to 
obtain it in crystalline form failed. W. D. H. 


Milk: its Sugar, Conductivity, and Depression of Freezing 
Point. Litias CHartotre Jackson and Artnur Ceci, Hame 
Rotuera (Biochem. J., 1914, 8, 1—27).—'The lactose content and the 
electrical conductivity of milk are reciprocal. After milking or 
suckling, the composition of further milk secreted is different, 
because the blood from which it is formed is then of slightly 
different composition. Evening milk (cow) has usually a higher 
conductivity than morning milk. Every 1% of protein in milk 
lowers the conductivity by 2°76%. Boiling has no effect on the 
soluble calcium salts in a state of ionisation. Hot, dry weather 
increases, wet, cold weather lessens, the conductivity of cows’ milk. 

W. D. A. 


Estimation and Significance of the Ammonia Content of 
Milk. J. Tittmans, A. Spiirtcerser, and H. Rirrarrt (Zeitsch. Nahr. 
Genusem., 1914, 2'7, 59—-76).—Milk fresh from the cow contains from 
3 to 4 mg. of ammonia per litre; this quantity increases when the 
milk is kept and decomposition proceeds, the increase being more 
rapid in the case of dirty milk than in clean milk. Whilst the 
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quantity of ammonia affords no evidence as to the presence of 
added impure water in milk, it indicates the bacterial condition 
of the latter, and the authors are of opinion that any milk having 
an ammonia content of more than 10 mg. per litre cannot be con- 
sidered to be fresh milk. The ammonia may be determined either 
by distilling the milk serum (obtained by treating the milk with 
mercuric chloride and hydrochloric acid, or with basic lead acetate 
and sodium phosphate) under reduced pressure in the presence of 
magnesium oxide, or by treating the serum with magnesium 
chloride, sodium phosphate, and a slight excess of sodium 
hydroxide, separating the precipitate formed, and distilling it with 
magnesium oxide. W. P.S. 


The Sulphur Compounds of the Urine. E. Satkowsx1 (Zeitsch. 
physiol. Chem., 1914, 89, 485—510).—In rabbits fed on white 
cabbage, the urine contains a considerable amount of thiosulphate, 
and also, as Rubner found, traces of mercaptan. The relation of 
thiosulphate-sulphur to sulphate—sulphur varies from 1 to 2°9—1°8. 
On other foods, thiosulphate and mercaptan are absent. By heat- 
ing urine free from thiosulphate with silver nitrate solution, some 
silver sulphide is formed ; the same is true for urine which contains 
thiosulphate ; the sulphur compound to which this is due is probably 
cystine, or a cystine derivative. This substance is included in the 
term “neutral sulphur,” but part of the latter is not decomposed 
by boiling silver nitrate solution. The term “ non-sulphate 


sulphur” would include thiosulphate sulphur when present, and 
the so-called neutral sulphur. W. Dz. Fi. 


An “ Acid-soluble” Protein from Urine. René Guyot (J. 
Pharm. Chim., 1914, [viii], 9, 245—248).—The author describes a 
urine which contains a protein which is precipitated on acidifica- 
tion after heating, but not if the acid is added first. It is then 
only precipitated on addition of a salt. A protein of this class 
he differentiates from other proteins, and designates it as “ acido- 
soluble.” S. B. S. 


Beri-beri. VIII. The Relationship of Beri-beri to Glands of 
Internal Secretion. Castmir Funk and Mackenzie Dovatas (J. 
Physiol., 1914, 4'7, 475—478).—Most of the glands of the body of the 
bird are lessened in size, and show signs of cellular degeneration, 
when the animal is fed on polished rice. The thymus, which is 
very large and persistent in normal pigeons, disappears completely. 

W. D. 


Beri-beri. X. Experimental Evidence against the Toxic 
Theory of Beri-beri. Casmir Funk (Zeitsch. physiol. Chem., 1914, 
89, 373—377 ; Proc. physiol. Soc., 1913 ; J. Physiol., 47, xxv—xxvi). 
—Abderhalden and Lampé explain the cause of beri-beri to be a 
toxin in polished rice, since cooking the rice delays the onset of the 
disease in birds. This is the case, but the explanation here 
advanced is that cooked rice is less readily assimilated, and con- 


i. 456 ABSTRACTS OF CHEMICAL PAPERS. 


sequently less of the body vitamine is mobilised during the 
assimilation. If the birds are fed on Osborne and Mendel’s diet 
of protein, fat, carbohydrate, and salt, beri-beri develops, and the 
richer the diet the sooner the symptoms appear. W. D. H. 


Effect of Large Bleedings from Immunised Horses. R. A. 
O’Brien (J. Path. Bact., 1914, 18, 423—427).—The relationship 
between the processes of reproduction of diphtheria antitoxin and 
“globulins” is not disturbed by the withdrawal of large quantities 
of blood. There is no interdependence between the processes of 


reproduction of hemolysin and albumins and globulins. 
W. D. H. 


Hemolytic Icterus. J. W. McNeze (J. Path. Bact., 1914, 18, 
325—342).—Experiments on dogs and geese show that true hemo- 
lytic jaundice may occur. After the liver is excluded, or the circu- 
lation confined to head and thorax, injection of hemoglobin leads 
to the production of bile-pigment. It is suggested that the trans- 
formation may be effected by the spleen, bone-marrow, muscles, and 
the endothelial coat of the blood-vessels. W. D. H. 


The Water Content of the Tissues in Experimental 
Nephritis. R. A. Cuisotm (J. Path. Bact., 1914, 18, 404—413).— 
Necrosis of the renal tubules in the rat, produced by uranium 
nitrate, potassium dichromate, or potassium chromate, when excess 


of Ringer’s solution is given intraperitoneally, leads to an excess 
of water in the kidneys, muscles, subcutaneous tissues, and possibly 
the alimentary canal. The subcutaneous cedema is no measure of 


the amount of water in the muscles and subcutaneous tissues. 
W. D. H. 


The Bactericidal, Physiological, and Deodorising Action of 
Ozone. Epwin O. Jorpan and A. J. Caritson (J. Amer. Med. Assoc., 
1913, 61, 1007—1012).—In both men and animals ozone has an 
injurious action primarily on the respiratory passages. Its claims 
as a bactericidal agent have little or no foundation, even in concen- 
trations which are irrespirable by man. Although it is a deodorant 
in small concentration, it is probable that the masking of odours 
leads to a concealment of what is a danger signal in ordinary con- 
ditions. This, added to its injurious effects, should lead to its 
abandonment as a disinfectant. W. D. H. 


The Active Groups in the Adrenaline Series. The In- 
fluence of the Position of the Hydroxyl Group on the 
Action of the o:m-(2, 3) and m:p-(3, 4)Dihydroxybenzyl- 
amines. M. Tirrengau (Chem. Zenir., 1914, i, 689; from Ch. Richet 
Jubilee, 1912, 399—412).—The pharmacological action of the hydro- 
chlorides of the 2:3-compound (m. p. 186°) and the 3: 4-com- 
pound (m. p. 172°) were compared. The toxic dose for both, on 
subcutaneous injection into mice, was 0°09 gram. The 2: 3-com- 
pound has a more powerful action on the heart, both as regards 
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rate and beat, than the 3: 4-compound (rabbit and frog); it 
is, however, more toxic. The 3:4-compound causes a more 
marked contraction of the blood-vessels and greater rise of pressure 
than the 2: 3-substance. The 3: 4-position of the hydroxy-group 
has a favourable influence, therefore, as regards contraction of the 
vessels and the rise of blood pressure. S. B. S. 


Paradoxical Action of Antipyrin. Henry G. Barpour and 
Ciype L. Demine (J. Pharmacol. expt. Ther., 1913, 5, 149—184).— 
After rabbits are decerebrated, or their corpus striatum (which con- 
tains the heat-regulating centre) is removed; antipyrin, which 
usually lowers body temperature, raises it if the dose is 0°4 gram 
per kilo. of body-weight. There is also an absence of vaso- 
dilatation. W. D. H. 


Physiological Action of Aporeine. VuirTrorio Pavest (Chem. 
Zentr., 1914, i, 165); from Riv. sanit. Piacontina, 1913, 2, reprint, 
41 pp.).—The author has investigated the physiological action of 
aporeine, C,,H,,O,N, greenish-yellow prisms, m. p. 88—89° (com- 
pare A., 1907, i, 870), on frogs, guinea-pigs, mice, rabbits, and 
cats, the alkaloid being used in the form of its hydrochloride and 
hydrogen tartrate. The lethal subcutaneous dose for frogs is about 
20—25 mg. of alkaloid per 100 grams; it varies considerably, how- 
ever, with the physiological condition of the animals, and accord- 
ing to whether the sparingly soluble hydrochloride or the more 
readily soluble hydrogen tartrate is administered. Doses of 0°005% 
of the weight of the frog are practically without action. For 
guinea-pigs and mice, the minimum lethal dose is 0°01% of the 
weight of the animal; the rabbit is less, the cat more, sensitive. 
The interval between injection and death varies greatly, but 
usually lies between two and ten hours. The we 
action is analogous to that of thebaine. 


The Action of Benzoic Acid and its Sodium Salt on the 
Organism. E. Rost, Fr. Franz, and A. We1tTzE. (Chem. Zenitr., 1914, 
i, 562—563 ; from Arb. Kats. Geswndh. Anst., 1913, 45, 425—490).— 
Benzoic acid or its sodium salt, when the dose exceeds a certain 
limit, produces vomiting in animals such as dogs, which are capable 
of this act. After repeated daily administrations, it produces 
typical symptoms like epilepsy in man, and unlike those produced 
by any other drug. Repeated doses cause death, with paralysis of 
the central nervous system. The toxic dose, when repeatedly 
administered, is relatively high for benzoic acid (7 grams for dogs 
of 4—8 kilos. in weight). The smallest toxic dose of the benzoate 
is 1 gram per kilo. of body-weight. Doses even slightly below the 
toxic quantity could be repeatedly given without effect. In certain 
cases, doses of 8—11 grams were necessary to produce toxic effects 
on dogs of the above weight, and there were considerable individual 
variations as regards toxicity. Similar variations were found in 
the case of rabbits. The symptoms produced by the acid and its 
sodium salt were the same. Glycine was found to be an effective 
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antidote to benzoate poisoning, and its application to human 
epileptics is suggested. It causes about 90% of the administered 
benzoate to be eliminated in the urine within three days. In the 
first hour only about 13—34% is excreted as hippurate; later, the 
relative amount of the latter substance increases. After big doses 
of benzoic acid it appears in the urine in some other form of com- 
bination, possibly a glycuronate. When glycine was administered 
simultaneously with the benzoate, there was neither an increased 
output of benzoic acid nor hippuric acid, in spite of its antidotic 
action. It is possible that the glycine inhibits the accumulation of 
the benzoic acid in the organism in the concentration necessary 
for toxic action, as it is then more rapidly converted into thie 
hippurate than when the organism must provide its own on 

. B.S. 


The Direct Application of Drugs to the Temperature 
Centres. Henry G. Barsour and Exinu 8. Wine (J. Pharmacol. expt. 
Ther., 1913, 5, 105—147).—Puncture by a sterilised needle of the 
caudate nucleus causes hyperpyrexia. Chloral hydrate, antipyrin, 
and quinine hydrochloride injected into the circulation lower the 
body temperature. These drugs have the same effect in much 
smaller doses when directly applied to the caudate nucleus. The 
effects of alcohol vary with the dose used. Adrenaline introduced 
into the brain also lowers the temperature. Caffeine has no effect 
on temperature when injected intravenously; intracerebrally, it 
raises it. Tetrahydro-8-naphthylamine raises the temperature and 
produces toxic effects more readily when introduced into the brain 
than into the general circulation. The experiments were made on 
rabbits. W. D. H. 


The Action of Cotoin and Similar Substances. E. Impens 
(Chem. Zentr., 1914, i, 688; from Miinch. med. Woch., 1913, 60, 
No. 38).—The specific action of cotoin is the diminution of the 
tone and the peristaltic movement of the intestinal muscular tissue. 
Resaldol is ethyl benzoylresorcinolcarboxylate, and is obtained 
by the scission of the resorcinol molecule from fluorescein. It has 
m. p. 134°, a pepper-like taste, and it irritates the mucous mem- 
branes. The preparation used by the author was not identical 
with the amorphous commercial preparation with the same name. 
lt is similar to cotoin, and has a similar action on the intestine, 
and is to be preferred to this substance on account of its tasteless- 
ness and the absence of certain subsidiary actions. It is recom- 
mended as a remedy against diarrhea. 8. B. 8. 


The Behaviour of Certain Iodised Fatty Acids in the 
Animal Body. G. Gastatpr (Chem. Zeniy., 1914, i, 690, from Arch. 
Farmacol. Sperim., 1913, 16, 470—480).—a-Iodostearic and a-iodo- 
palmitic acids, their calcium salts and amides, are not well 
tolerated by dogs after administration by mouth. The acids and 
salts are well absorbed by well-nourished animals, and up to 91% 
of the iodine is excreted in the urine in inorganic form. The 
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amides are not absorbed, and all the iodine is recovered in the 
feces. Fasting dogs, on the other hand, show great intolerance to 
the preparations, and no iodine is excreted in the urine. After 
taking small quantities of food, however, the iodine commences to 
appear in the urine. The absorption of the iodine appears to 
depend, therefore, on the secretion of the digestive juices. 

S. B. S. 


The Behaviour of m-iodoanisole in the Animal Body. R. 
Luzzatto and G. Satra (Chem. Zentr., 1914, i, 690—691 ; from Arch. 
Farmacol. Sperim., 1913, 16, 393—402).—The drug, when introduced 
per os into dogs, is excreted in the form of the sulphate, and 
in certain cases partly as the glycuronate. It could not be ascer- 
tained whether the ester formation takes place at the methoxyl 
group after hydrolysis, or with a hydroxyl group, produced in the 
ring by oxidation in the organism. S. B.S. 


Mutual Relations of Oxalates, Magnesium Salts, and Calcium 
Salte. F. L. Gares and 8. J. Metrzer (Proc. Amer. physiol. Soc., 
1913; Amer. J. Physiol., 33, xxi—xxii).—If sodium oxalate is injected 
at the same time as magnesium sulphate, the anesthesia produced 
by the latter salt is deeper, and lasts longer, than when it is given 
alone. This is due to the oxalate decreasing the calcium available 
in the blood for the antagonism of the magnesium. The anesthesia 
rapidly passes off when calcium salts are injected. Magnesium 
sulphate and calcium chloride prolong the life of animals (rabbits) 
poisoned with sodium oxalate. W. D. H. 


The Influence of Certain Derivatives of Phenylcinchonic 
Acid on the Excretion of Uric Acid. E. Impens (Chem. Zenir., 
1914, i, 563—564 ; from Pamphlet, 23 pp.).—The action of the following 
quinoline derivatives on individuals on a purine-poor diet was 
investigated, with the object of throwing light on the action of 
atophan: (1) 2-phenylquinoline; (2) 6: 8-dihydroxyquinoline ; 
(3) 2-phenylquinoline-4-carboxylic acid; (4) sodium 2-phenyl- 
quinoline-4-carboxylate with sodium theobromine; (5) sodium 
6-amino-2-phenylquinoline-4-carboxylate; (6)  6-benzoylamino-2- 
phenylquinoline-4-carboxylic acid ; (7) 8-methoxy-2-phenylquinoline- 
l-earboxylic acid; (8) 8-carbethoxy-2-phenylquinoline-4-carboxylic 
acid; (9) 2-o-hydroxyphenyl-7-methylquinoline-4-carboxylic acid ; 
(10) 8-methoxy-2-phenylquinoline-4-carboxylic acid; (11) 3-phenyl- 
2-p-anisylquinoline-4-carboxylic acid; (12) 2-p-tolylquinoline-4-carb- 
oxylic acid; (13) 2-phenyl-3-ethylquinoline-4-carboxylic acid; 
(14) 2-panisylquinoline-4-carboxylic acid; (15) anhydride of 
Pit on rr ee acid; (16) 2: 3-diphenylquinoline- 

l-carboxylic acid; (17) 2-phenylquinoline-4-carboxylamide; (18) 
2-phenylquinoline-4-carbonyl carbamide; (19) 2-phenylquinoline-4- 
carboxylethanolamide ; (20) 2: 3-diphenylquinoline-4-carboxylamide ; 
GQ) ethyl 2-phenylquinoline-4-carboxylic acid; (22) acetylearbiny] 
2-phenylquinoline-4-carboxylate ; (23) phenyl 2-phenylquinoline-4- 


carboxylate; (24) cyclohexyl 2-phenylquinoline-4-carboxylate ; 
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(25) salicylic acid ester of 2-phenylquinoline-4-carboxylate; (26) 
ethylene salicylate 2-phenylquinoline-4-carboxylate. These pre- 
parations were administered in daily doses of 0°5 gram. As a 
result of the experiments, the following conclusions were drawn. 
To bring about the uric acid secretion, it is essential that a pheny! 
group should occupy position 2 of the quinolinecarboxylic acid. 
If an alkyl group is substituted for a phenyl group, the drug is 
inactive. In addition to the phenyl group, a second substituent 
in the quinoline ring is necessary. The best is a carboxylic group 
in the 4-position. No. (1), for example, is inactive. Doubling the 
phenyl group (16) and the carboxyl group does not inhibit the 
action, although the dicarboxylic derivatives are somewhat less 
active. The introduction of a hydroxyl group into the phenylic 
residue in the ortho-position does not destroy the activity, although 
the introduction of methyl or methoxyl groups in the para-position 
(12 and 14) or of two hydroxyl groups does. The introduction of 
a hydroxyl group in the 3-position of phenylcinchonic acid does 
not interfere with the action, but the substance becomes inactive 
after introduction of a hydroxyl or methoxyl group into position 6. 
An amino-group in position 6 weakens the action (5), and a benzoy]l- 
amino-group destroys it altogether (6). The introduction of lower 
alkyl radicles into phenylcinchonic acid influences the action in 
varying ways, according to the position. The action is intact in 
position 6, weakened in position 3 (13), and absent in 7 (7 and 9). 
Esterification of the acid with alcohol (21) or acetylearbinol (22) 
exerts no action, but esterification with higher alcohols, such as 
cyclohexanol (24), half-esterified glycols (26), and phenols (23 and 
25), diminishes the action. The conversion of the carboxyl group in 
the case of phenylcinchonic acid into the amide does not influence 
its action (19), although it does in the case of 2: 3-diphenyl- 
quinoline-4-carboxylic acid (20). The effect is also annulled in the 
former amide by the introduction of the carbethoxy-group. The 
action of the esters is slower than that of the acids, owing, appar- 
ently, to the smaller solubility. The author believes that the action 
is due to the mobilisation in, and more rapid elimination of, the 
urates by the kidneys. Compared with this action, the stimulative 
action on the enzymes which oxidise the purine substances is of 
small account. 8. B. 8. 


Effect of Nuclein and Nucleic Acid on the Normal Anti- 
Substance. S. Pariures Bepson (J. Path. Bact., 1914, 18, 416).— 
Injection of nuclein causes a resistance to infection, and raises the 
opsonic index. Other substances which, like nuclein, cause leuco- 
cytosis, do not have the same effect. Pure preparations of nucleic 
acid are also ineffective; probably, therefore, the effect is due to 
an impurity ; calcium salts do not appear to be the agent concerned. 

W. D. H. 


Spermine as an Oxidation Ferment. A. Reprew (Pfliger’s 
Archiv, 1914, 156, 331—360).—Poehl’s formula (C,H,,N,) is accepted, 
and his statements regarding the beneficial effects of the adminis- 
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tration of spermine are regarded as proven. In rabbits, when in- 
jected under the skin or into the blood, Poehl’s spermine increases 
the intake of oxygen and output of carbon dioxide; the amount 
given is immaterial. Spermine is therefore regarded as an 
“oxidation ferment” activating oxidative processes, and especially 
those of a synthetic nature. W. D. H. 


The Solubility of White Lead in Human Gastric Juice 
and its Bearing on the Hygiene of Lead Industries. A. J. 
CaRLson and A. Woe.ret (Amer. J. Publ. Health, 1913, 755—769).— 
The solubility of various white lead paint powders in human 
gastric juice is given; from 45% to 83% of lead carbonate prepara- 
tions pass into solution in various conditions; lead sulphate is less 
soluble and less toxic than the carbonate; both salts produce acute 
lead poisoning in quantities of 0°l1 gram per kilo. of body-weight 
daily in animals. It is recommended that the use of the carbonate 
should be abandoned in all industries as far as possible, and that 
workers should take milk between meals in order to lessen the 
chances of any swallowed lead being dissolved in the gastric juice 
of the empty stomach. Milk and gastric juice in equal proportions 
have no solvent action on the lead salts, because the milk fixes the 
acid of the juice. W. D. H. 


Chemistry of Vegetable Physiology and Agriculture. 


Chemistry of Bacteria. III. Sakae Tamura (Zettsch. physiol. 
Chem., 1914, 89, 289—303. Compare A., 1913, i, 1280, 
1421).—Earlier investigations with Bacillus tuberculosis and Myco- 
bacterium lacticola showed the presence, in the cells, of a diamino- 
monophosphatide and an alcohol (C,.H;,O), for which the name 
mycol was suggested, and a preponderance of phenylalanine in the 
products of hydrolysis. Similar work with Bacillus diphtheriae 
indicates specific differences between this and the former organisms, 
as the latter contains a monoaminomonophosphatide; there is an 
absence of mycol, and the chief product of hydrolysis is tyrosine, 
and not phenylalanine. Gram-positiveness of the three species 
appears to be due to the presence of lipoid substances. 

H. B. H. 


Chemistry of Bacteria. IV. Sakae Tamura (Zeitsch. physiol. 
Chem., 1914, 89, 304—-311).—The bacterial mass was extracted with 
ether and alcohol, and then macerated with sulphuric acid (2: 1). 
The resulting liquid was then diluted, and showed reduction of 
Fehling’s solution, the orcinol hydrochloride reaction, and gave 
the phenylbenzylhydrazone of /-arabinose. Xylose could not be 
detected. The cell wall of the three species investigated was found 
to consist of hemicellulose (araban). A non-fermentable hexose 
was also detected. H. B. H. 
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Reduction of Nitrates to Nitrites and Ammonia by Bac- 
teria. M. Kuarser (Ber. deut. bot. Ges., 1914, 32, 58—61).—Out 
of twenty-eight different species of spore-forming bacteria, twenty 
reduced nitrates in solutions containing 1% of dextrose, but no 
peptone. The rest, except B. robustus, reduce nitrates in presence 
of peptone. In some cases only nitrites accumulate (JB. 
cylindricus), in others only ammonia (B. tumescens), whilst in the 
case of B. asterosporus both ammonia and nitrites were found. 

Nitrites were found to be attacked by only sixteen of the twenty- 
seven bacteria which reduce nitrates, and the action was usually 
only feeble. 

In presence of peptone, B. tumescens and B. subtilis are able to 
resist the toxic action of 4% nitrite solutions. 

In alkaline solutions, nitrites are produced, whilst acidity is 
favourable to the production of ammonia. Either nitrite or 
ammonia production may be induced by the presence of appro- 
priate carbon compounds which give rise to alkalinity (salts of 
organic acids) or acidity (dextrose). 

The conclusion is drawn that bacteria reduce nitrates in order 
to obtain nitrogen; no evidence was obtained that the oxygen is 
utilised. N. H. J. M. 


The Ferments of the Milk among the Touaregs. G. DE 
Grroncourt (Compt. rend., 1914, 158, 737—740).—A bacteriological 


examination of the milk in the Soudan, to determine the cause of 
its rapid, spontaneous coagulation. The following organisms have 
been detected in the cheese made from this milk: (1) a bacillus 
resembling the B. /acticus (Pasteur) in every respect except that it 
is not pathogenic ; (2) a streptobacillus similar in properties to the 
B. bulgaricus (Grigorov) ; (3) a white yeast of the Saccharomyces 
type; (4) a species of Penicillium. A detailed account of the 
properties of these micro-organisms is given. W. G. 


A Ferment Contained in Waters ; An Agent of Dehydration 
of Glycerol. E. Voisenet (Compt. rend., 1914, 158, 734—736. 
Compare ibid., 1914, 158, 195).—The products of the dehydration 
of glycerol, either in a purely mineral culture medium or one con- 
taining peptone, by a ferment present in various samples of water, 
are ay-propanolaldehyde and acraldehyde. When the rate of de- 
hydration is at its maximum, the second aldehyde is the main 


product ; when at its minimum, the first is the main product. 
W. G. 


Proteolytic Organism. Joun Matco.m Drummonp (Biochem. /., 
1914, 8, 38—43).—An organism isolated from sewage sludge is 
described which causes the rapid liquefaction of gelatin, owing to 
the presence of an extracellular proteolytic enzyme. The presence 
of a peptone in the medium is essential to the production of the 
enzyme. In gelatin cultures, the enzyme can act in both acid and 
alkaline solutions. No enzyme is secreted when the organism is 
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grown on egg albumin. Acids inhibit the rate of liquefaction. 


Different acids act in the order of their degree of dissociation. 
E. F. A. 


The Nitrogen Nutrition of German Yeast. H. J. Warerman 
(Chem. Zentr., 1914, i, 484—485 ; from Folia microbiol., Holldnd. Beitr. 
gesamt. Mikrobiol., 1913, 2, reprint, pp. 7).—The development of a 
pure culture of yeast in sterilised solutions containing tap-water, 
2% of dextrose, 0°2% of potassium dihydrogen phosphate, 0°1% of 
magnesium sulphate, and 0°1% of a large variety of nitrogen com- 
pounds, has been studied. In tap-water alone, the compounds 
caused no development. The aliphatic amines, aromatic amines, 
especially with the substitution in a side-chain, ammonium chloride, 
and ammonium nitrate furthered development particularly well. 
Potassium nitrate, sodium nitrite, nitromethane, and the com- 
pound, C(CH,*OH),*NO,, were unsuitable. Acid amides, except 
those which readily produce ammonia, such as carbamide, form- 
amide, oxamide, and palmitamide, also failed as sources of nitrogen, 
but those amides which are at the same time amines, such as 
asparagine, aspartic acid, hippuric acid, and a-aminocinnamamide 
furthered development. J.C. W. 


The Plasmolysis of Yeast Cells. Hans Evuier and BJdrn 
Patm (Biochem. Zettsch., 1914, 60, 97—111).—The relationship 
between the amount of plasmolysis of a bottom-yeast, and the con- 
centration of a glycerol solution for a definite time of action of 
this solution, was investigated, and the “adaptation” of the yeast 
to these solutions was quantitatively measured. It appears as if 
this adaptation to an unusual osmotic pressure is due to a change 
in the permeability of a plasma membrane. The rate of plasmo- 
lysis of yeast in 25% glycerol solution was also measured, and the 
results fall on what is approximately a logarithmic curve. These 
results may be ascribed to a difference of behaviour of the younger 
and older cells towards an external osmotic pressure. 8. B. S. 


Adaptation of Micro-organisms to Poisons. Hans Ever 
and Haratp CramEr (Biochem. Zeitsch., 1914, 60, 25—31).—The 
authors have studied the adaptation of yeast to sodium fluoride, 
estimating the fermentative inverting power and weight of crop of 
yeasts grown in fluoride, and comparing the results with those 
obtained from similar media under similar conditions, but without 
the poison. With the fluoride, the amount of dried material pro- 
duced in the growth is increased, but the yeast has a smaller 
fermentative power and a larger inverting power than the control. 
The addition of the extract of a yeast grown on a fluoride medium 
to a culture fluid has nearly the same effect on the growth as the 
addition of fluoride itself. 8. B.S. 


The Mechanism of Alcoholic Fermentation. III. Cell- 
free Fermentation of Polyhydroxycarboxylic Acids. A. von 
Lesepev (Ber., 1914, 47, 660-—672. Compare A., 1913, i, 144).— 
The view recently expressed by the author (Joc. cit.), attributing 
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the fission of glyceraldehyde during fermentation to the inter 
mediate formation of methylglyoxal, is somewhat discredited by the 
doubtful fermentability of methylglyoxal itself. The author was 
therefore led to the possibility of glyceric acid as an intermediate 
product, and experiment has demonstrated that ordinary racemic 
glyceric acid is fermentable by yeast extract, or, better, by dried 
yeast. The products of the action, which appears to be of genuine 
enzymatic character, are carbon dioxide, acetaldehyde, and ethyl 
alcohol, the latter probably being produced, as indicated in the 
scheme already suggested (loc. cit.), by the subsequent reduction 
of some of the aldehyde. Comparative experiments indicate that 
glyceric acid undergoes fermentation much more readily than 
glyceraldehyde, and the amount of carbon dioxide produced shows 
that both stereoisomeric constituents of the racemic acid must be 
attacked, although possibly to an unequal extent. 

The course of the degradation of glyceraldehyde therefore prob- 
ably follows the scheme: 

OH-CH,-CH(OH)-CHO — OH-CH,°CH(OH):CO,H — 

CH:C(OH)-CO, 1 —> CH,°CO-CO,H —> 
CH,-CHO + CO, —> CH,;°CH,°OH. 

The fermentation, therefore, induces a dehydration of glyceric acid 
analogous to the effect produced by heating, and even if it should 
be proved later that glyceric acid is not an intermediate stage in 
sugar fermentation, such enzymatic dehydration of a polyhydroxy- 
acid probably plays a part. 


Fermentation of d-gluconic acid by extract of yeast gave rise to 
carbon dioxide, and possibly some hydrogen, but no volatile 
aldehyde or alcohol was produced. D. F. T. 


Action of an Electric Current on the Work of the Enzymes 
of Alcoholic Fermentation. V. I. Patiapin and G. I. Minuiak 
(Bull. Acad. Sci. St. Pétersbourg, 1914, 247—265).—Experiments made 
on the action of hefanol and of yeast, dried according to Lebedev’s 
method, on sucrose and pyruvic acid, show that different 
behaviour is exhibited by zymase and carboxylase towards direct 
and alternating currents. Carboxylase is not affected in its action 
by an alternating current, whilst with a direct current an increased 
amount of carbon dioxide is liberated in the anode chamber and 
a diminished amount in the cathode chamber, both the electrodes 
being of platinum. On the other hand, the action of zymase is 
appreciably intensified under the influence of an alternating 
current, and is weakened to approximately equal extents in the 
anode and cathode compartments when a direct current is 
employed. Consequently, if the function of carboxylase consists 
in intramolecular oxidation, that of zymase must be regarded as 
alternate oxidising and reducing actions at the expense of water. 

_ The initial stage in the fermentation of potassium pyruvate 
is evidently represented by the combination of a whole molecule of 
water to form CH,°CO-CO,K,H,O, the latter then undergoing 
intramolecular rearrangement, so that carboxylase acts in the same 
manner as diastase, emulsin, and similar enzymes. Like these, it 
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does not form ions from the water, and is not influenced by 
methylene blue. Ae ae 


The Significance of Water in the Processes of Alcoholic 
Fermentation and Respiration of Plants. V. I. Patiapin (Bio- 
chem. Zeitsch., 1914, 60, 171—201).—When water is replaced by 
various solvents, such as glycerol, ethylene glycol, formamide, 
pyridine, or ethyl alcohol, the activity of the zymase, carboxylase, 
and reductase of yeast is reduced, or even destroyed. Without 
water, both alcoholic fermentation and the anzrobic stages of 
respiration are rendered impossible. On the ground of these and 
numerous other experiments by the author and his pupils, as well 
as those by other investigators, he seeks to explain the part played 
by water in respiratory processes. It is assumed that the oxidation 
of dextrose takes place half at the expense of its own oxygen and 
half at that derived from water. Hydrogen is thereby set free, 
and reduces the “respiratory chromogens” to the leuco-form. 
These leuco-substances, in the presence of oxygen and under the 
influence of the peroxydases, are again oxidised. According to 
these conceptions, carbon dioxide produced in respiration is of 
anerobic origin, whereas the water is derived erobically, the 
respiratory pigments acting as oxygen “acceptors.” The antho- 
cyanins, however, do not play an immediate part in this reaction, 
being possibly derived from the other pigments by some other 
change. The above conceptions are illustrated by numerous 
examples of the influence of artificial hydrogen acceptors, such as 
methylene-blue, on the respiration of plants, and by other experi- 
ments. S. B. 8. 


Decomposition of Fatty Acids by the Higher Fungi. II. 
Degradation of the Fatty Acids. A. SpreckerMann (Zeitsch. Nahr. 
Genussm., 1914, 277, 83—113. Compare A., 1912, ii, 590).—Results 
are recorded of experiments on the assimilation by fungi of a large 
number of saturated and unsaturated fatty acids, the degradation 
of fatty acids, and the nutritive value of the fatty acids as 
influenced by their molecular weight and constitution. The lower 
members of the series of fatty acids were assimilated more rapidly 
than the higher ; this is also the case with mixtures of fatty acids, 
the acid having the lowest molecular weight being most readily 
assimilated. The final products of the decomposition of the fatty 
acids by the fungi were carbon dioxide and water. There is 
generally a marked decrease in the iodine number of fatty acids 
during the time these are being acted on by fungi; with mixtures, 
the iodine number may increase. W. P.S. 


The Fatty Matters Formed by Amylomyces Rouxii. R. 
Gouri (Compt. rend., 1914, 158, 522—525. Compare A., 1913, i, 
567).—The percentage of fat in the dry matter of Amylomyces 
Rouxtt steadily increases with the age of the culture up to a maxi- 
mum corresponding with the maximum development of the plant, 
similar results being obtained in aerated as in non-aerated cultures, 
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At the same time there is a partial saponification of the glycerides, 
but the quantity of acid liberated never exceeds 21% (expressed as 
oleic acid) of the fat. If the mucorin is completely separated from 
the nutritive liquid, the fats are attacked, 60% being decomposed 
in the first two months. The index of saponification gradually 
diminishes, showing that the plant first consumes the glycerides of 
low molecular weight. W. G. 


The Selection of Nutrition by Aspergillus niger. Sucrose, 
Maltose, Raffinose, Mixtures of d- and /-Tartaric Acid as 
Organic Foodstuffs. H. L Waterman (Chem. Zenir., 1914, i, 485 ; 
from Folia Microbiologica, 1913, 2, part 2).—In the study of metabolism 
processes, it is necessary to take into account the quantity of the 
organism formed, together with the rate of reaction and the 
amount of reaction products formed. The value of sucrose as a 
source of carbon for Aspergillus niger is equal to that of levulose 
and dextrose ; maltose and potato meal have about the same plastic 
equivalent. Glycogen gives only a small crop, a fact to be ascribed 
to the mutation which takes place. By cultivation of the mould in 
raffinose solution, melibiose is set free, giving a yield of 68%. 
l-Tartaric acid is obtained in a yield of 60% from racemic acid. 
An appreciable part of the d-acid (40%) is therefore assimilated. 
The plastic equivalent of the d-acid is approximately that of the 
lacid. A change in the concentration of the racemic acid has no 
influence on the magnitude of its plastic equivalent. The maximal 
levorotation attained with a given form of Aspergillus niger is, 
within certain limits dependent only on the concentration of the 
racemic acid; the larger this is, the bigger the crop of the mould 
and the larger the rotation. An alteration of the ratio of the d- 
to the /-acid in favour of the d-acid causes a better assimilation of 
the lacid, and the resulting levorotation will consequently fall. 
On the other hand, an increase of the /-acid will alter the /-rotation, 
and relatively small amounts of the /-acid will be attacked by the 
mould. After very long periods (two months), however, a con- 
siderable development sometimes occurs, and mutation will have 
been found to take place. The result led to the expectation that 
the mutants II and III, previously obtained by cultivation on 
galactose, would behave differently towards d- and /-tartaric acids 
as compared with the parent form (I). This expectation has been 
confirmed. II and III assimilate the /-form more rapidly than I 
does. Mesotartaric acid is not attacked by Aspergillus niger 
except after long intervals, when mutation also takes place. The 
researches indicate the importance of taking into account the form 
of the organisms used in biochemical researches. S. B. 8. 


Formation of Carbohydrates in Plants. Hetnricn Fincke 
(Zeitsch. Nahr. Genussm., 1914, 2'7, 8—21).—The author is of opinion 
that, during assimilation, the reduction of carbonic acid is accom- 
panied by the formation of a chain containing two carbon atoms; 
glycolaldehyde is the chief intermediate product, and from this 
sugars and other vegetable substances are formed by condensation. 
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The assumption that glycolaldehyde is the intermediate product in 
the formation of sugars is in better agreement with known facts 
than is the formaldehyde hypothesis. W. P.S. 


The Chemistry of Vegetable Cell-membrane. Fr. Hiun 
(Zeitsch. Nahr. Genussm., 1914, 27, 21—33).—A synopsis of the 
history of the chemistry of cellulose, etc., is given, together with 
the literature dealing with the subject. W..P. &. 


Acetylcholine, a New Active Principle of Ergot. ArTHuR 
James Ewrns (Biochem. J., 1914, 8, 44—49).—An active principle of 
ergot, recognisable by its inhibitory action on the heart and its 
stimulant action on intestinal muscle, has been identified by its 
mercuric chloride compound, its aurichloride, and its platini- 
chloride (elementary analysis and melting-point determinations) as 
acetylcholine, the intense physiological activity of which was first 
shown by R. Hunt and Taveau. W. D. H. 


The Biological Formation and Function of Alkaloids. J. 
Gapamer (Ber. Deut. pharm. Ges., 1914, 24, 35—55).—The author 
reviews critically the various theories that have been advanced 
to explain the formation of alkaloids, and the views that have 
been put forward as to their function, in plants. It is shown that 
Pictet’s theory that the alkaloids are formed from the decomposi- 
tion products of proteins, and that they are to be regarded as 
waste products of plant metabolism, affords a clear and logical 
explanation of many of the facts. It is, however, not in harmony 
with observations made by the author, in association with Klee, 
that Papaver orientale (a plant which botanically is placed 
between P. somniferum [the opium poppy] and the perennial 
Fumariacee, containing the Corydalis group) contains. thebaine 
only when at the height of vegetative activity, and isothebaine 
only when in a resting state; the former is an opium alkaloid, the 
latter is closely related to the bulbocapnine sub-group of the 
Corydalis alkaloids. Throughout the life of the plant, the per- 
centage of alkaloid remains approximately constant. These 
observations show that in this plant, at least, the alkaloid has 
some definite biological function. Observations made by Lotsy on 
cinchonas, Miiller on the opium poppy, Clautriau on Thea sinensis, 
and by Weevers and Dekker on cocoa and kola, all tend in the 
same direction. T, A. H. 


“The Vegetable Chameleon.” Anthocyanin. M. Cver (Ber. 
Deut. bot. Ges., 1914, 32, 61—68).—When the violet alcoholic 
extract of red cabbage is precipitated with ether, and then shaken 
with anhydrous sodium sulphate, the anthocyanin is readily 
adsorbed by fhe salt. The dye is then almost insoluble in alcohol. 
Addition of alcohol and a little acetic acid to the salt changes the 
colour to red without dissolving the dye. Alcoholic hydrochloric 
acid, or strong acetic acid, dissolves a portion. The violet-coloured 
salt is bleached by being kept in alcohol; addition of acid restores 
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the colour. The colourless alcoholate becomes violet when 
evaporated down, and again colourless when redissolved in alcohol. 
When 3 c.c. of the colourless, alcoholic solution is treated with 
different amounts of water (1 to 9 c.c.), a coloration is produced 
which increases with the amount of water; the regeneration of the 
chromophore groups is quickened by heating. The effect can be 
reversed by adding increasing amounts of alcohol to the aqueous 
solution. 

The conclusion is drawn that decoloration of anthocyanin by 
alcohol cannot be a process of reduction, either by loss of oxygen or 
addition of hydrogen. 

Alcoholic extracts of apples acquire a violet colour when treated 
with strong hydrochloric acid and formaldehyde. In presence of 
alkali and formaldehyde, the alcoholic extract yields a yellow pre- 
cipitate, which gradually becomes bluish-green when heated ; addi- 
tion of a drop of hydrochloric acid causes the flakes to dissolve, whilst 


the colour changes to red (compare. Peche, ibid., 1913, 31, 462). 
N. H. J. M. 


The Pigments of the Chromoleucites. V. LurimenKxo (Compt. 
rend., 1914, 158, 510—513).—The pigments which replace chlorophyll 
in autumn leaves or in ripening fruit can be classed into two 
groups, namely, that of lycopin and that of rhodoxanthin (com- 
pare Monteverde and Lubimenko, this vol., i, 240). The repre- 
sentatives of the first group are the most numerous and most 
frequent. They approach more or less closely to the type lycopine, 
and are provisionally named ‘“lycopinoids.” They can _ be 
divided into four series, according to their physical and chemical 
properties, three out of the four series commencing with a crystal- 
line substance, and containing a number of amorphous pigments. 
The three absorption bands for each series are given, measured for 
carbon disulphide solutions of the pigments. Temperature is the 
most important external factor in the formation and accumulation 
of these lycopinoids. Light is not indispensable, and it appreciably 
accelerates the phenomenon. The accumulation stops if the plant 
tissues are killed by chloroform. Free oxygen from the air is 
necessary for the formation of these lycopinoids. W. G. 


Cestrum Parqui. J. Mercier and J. Cuyevatier (Chem. Zentr., 
1913, ii, 26, 2142 ; from Bull. Sci. Pharmacol., 1913, 20, 584—-603).— 
An account of the botany and chemistry of this plant, a native of 
South America, is given. It contains 0°8% of an alkaloid, 
parquine, Cy,HgO.N (?%), m. p. 180—181°, which forms small, 
yellowish cubes, possesses an extraordinarily bitter taste, is unstable 
in light and air, is soluble in alcohol or chloroform, sparingly so 
in ether, and insoluble in light petroleum. It is a nerve and 
muscle poison, resembling both strychnine and atropine in action. 

The plant also contains a glucoside, to which its unpleasant 
odour is due. The glucoside is hydrolysed by an enzyme in the 
plant, yielding valeric acid and a new glucoside, which on hydro- 
lysis yields a sugar and a phytosterol-like substance. 

T. A. H. 
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Narcosis in Leaves of the Wild Indigo (Baptista tinctoria) 
and the Production of a New Phenol, Baptisol. Ernest D. CLark 
(Proc. Amer. Soc. Biol. Chem., 1913 ; J. Biol. Chem., 17, xxxiii—xxxiv), 
—Ordinary volatile anesthetics, and still more so substances of the 
ester type and acetone, anesthetise the leaves of this plant and 
blacken them; the blackening is probably an enzymic effect. A 
crystalline substance appears in the blackened leaves, which is a 
new phenol, baptisol, C,;H,.0;, melting at 213°. It contains three 
hydroxyl and one methoxyl groups. It is nearly insoluble in water. 
The crystals give a bright, evanescent cherry colour with ferric 


chloride, and a typical red reaction with Millon’s reagent. 
W. D. H. 


Environmental Influences on the Physical and Chemical 
Characteristics of Wheat. J. A. Le Crerc and P. A. Yoprr 
(J. Agric. Research. 1914, 1, 275—291).—The wheat was grown on 
small plots in California, Kansas, and Maryland, both in the un- 
disturbed soil and in interchanged soil—-Kansas and Maryland soils 
transferred to California, Californian and Kansas soils transferred 
to Maryland, and Californian and Maryland soils transferred to 
Kansas. 

The results of the experiments, over a period of four years, 
showed that the physical and chemica! properties of the wheat do 
not depend mainly on the soil, but rather on climatic conditions. 


As regards influence of climate, it is suggested that differences in 
humidity may affect transpiration, and hence the composition of 
the crop. Variations in the amount and distribution of the sun- 
light may cause variations in the photosynthesis; and variations in 
temperature and in the succession of hot and cold periods may 


cause varying vegetative activities. Besides these direct actions, 
all these conditions may cause alterations (physical, chemical, and 
biological) in the soil, which, in turn, will influence the crop. 

The full results are given in tables. N. H. J. M. 


Action of Sulphur on Plant Production. Adaptation of 
the Results of Field Experiments to Gauss’ Law of Chances 
of Error. Tx. Preirrer and E. Branck (Landw. Versuchs.-stat., 
1914, 83, 358—-383).—The results of field experiments with oats 
failed to show any increase either in yield or the utilisation of 
nitrogen. If anything, the application of sulphur had a very 
slightly depressing effect. 

Evidence is given that the results of field experiments adapt 
themselves satisfactorily to Gauss’ law. N. H. J. M. 


Effect of Lime in the Form of Calcium Oxide and Calcium 
Carbonate on the Physical Properties of Different Soils. 0. 
Encerts (Landw. Versuchs.-stat., 1914, 83, 408—466).—Eight different 
kinds of soils were employed. Application of lime results in the 
precipitation of colloids; the water capacity of the soil is increased, 
and also the permeability, especially of heavy soils. Other effects 
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of lime are diminution of the hygroscopicity of the soils, a 
diminished power of raising water by capillarity, and diminished 
shrinkage on drying. The effects of calcium oxide and carhonate 
are similar, that of the oxide being greater. For heavy soils, lime 
is the more suitable, whilst calcium carbonate and marls may be 
applied to lighter soils. N. H. J. M. 


Effect of Heat on the Solubility of the Mineral Con- 
stituents of the Soil. Wuit1am McGerorce (J. Ind. Eng. Chem., 
1914, 6, 223—-227).—Results obtained during an investigation on 
the effect of heat on Hawaiian soils show that the solubility of the 
various constituents in water and in dilute nitric acid is increased 
when the soils have been heated previously. Generally, the maxi- 
mum solubility was observed when the soil had been heated for 
eight hours at 250°, although, in the case of the lime and magnesia, 
the solubility in nitric acid reached a maximum in the samples 
heated for eight hours at 100°. Ignition of the soils for eight 
hours over a Bunsen burner caused certain constituents to become 
less soluble and others more soluble. W. P. S. 


Action of Hydroxyl Ions on Clays and Clay Soils when 
Marled. J. G Mascnnaupt (Landw. Versuchs-stat., 1914, 83, 
467—470. Compare Rohland, Landw. Jahrb., 1913, Heft 3).—A 
reply to Rohland (Joc. cit.). The results of experiments in which 


suspensions of a sandy loam were treated with different amounts 
of sodium hydroxide showed that whilst concentrations from 0°015 
to 0°0375N. have a flocculating action, the reverse effect is pro- 
duced with 0°005 to 0°0137N-sodium hydroxide, sedimentation 
being slower than in water alone. Similar results were obtained 
with suspensions of soot. N. H. J. M. 


Ferrous Iron in Soils. C. G. T. Morison and H. C. Doxrne 
(J. Agric. Sci., 1914, 6, 97—101).— Estimations of ferrous iron in soils 
by the usual method (extraction with dilute sulphuric acid and 
titration with permanganate) gave, with four different soils, results 
varying from 0°26% to 1°72%, corresponding in the case of the 
highest results with about 30,000 Ib. per acre. It was found, how- 
ever, that results obtained by this method depend largely on the 
presence of ferric oxide and of organic matter which reduces the 
ferric to ferrous iron. Addition of peat to the soil considerably 
increased the amount of ferrous iron found. 

Employment of acetic acid instead of sulphuric failed to give 
satisfactory results. 

Experiments in which the four soils (10 grams) were shaken for 
sixteen hours with 500 c.c. of a solution of ferrous ammonium 
sulphate showed that no conversion with ferric iron occurred, and 
that more or less of the iron was absorbed, an equivalent amount 
of calcium going into solution. 

The conclusion is drawn that the existence of ferrous iron in 
normal soils to any extent is unlikely, and that the presence of 
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ferric iron in the normal soil solution is equally unlikely. The 


question arises, in what form does iron reach the plant? 
N. H. J. M. 


Formation and Decomposition of Manganic Compounds 
under the Influence of Micro-organisms. N. L. Sésancen (Chem. 
Weekblad, 1914, 11, 240—244).—The formation in the soil of higher 
oxides of manganese from manganous salts is promoted by a high 
concentration of hydroxyl ions, and the reduction of these oxides 
by the presence of peroxides, peroxydases, and oxydases. The 
presence of dextrose in the soil leads to the formation of hydroxy- 


acids capable of decomposing the higher oxides of manganese. 
A. J. W. 


Humus of Acid and Alkaline Peats. J. A. Haney (J. Agric. 
Sci., 1914, 6, 63—76) —The results of estimations of humus in acid 
and alkaline peats showed that in the case of acid peat as much 
humus is in some cases dissolved by direct treatment with ammonia 
(4%) as when previously extracted with acid. Some alkaline peats 
yielded more than half the total soluble humus when directly ex- 
tracted with ammonia. The percentage of nitrogen in the soluble 
humus is about the same whether the peat is previously extracted 
with acid or not. Potassium hydroxide of a strength equivalent 
to that of the ammonia dissolves less nitrogen than ammonia does. 

When alkaline peats are hydrolysed with 20% hydrochloric acid, 
small amounts of ammonia are produced. No ammonia was ob- 
tained from acid peat. 

A number of experiments are described in which solutions of sucr- 
ose were boiled with different soils, and the amount of invert sugar 
estimated. A correction was applied for the amount of cuprous 
oxide produced when the soil is boiled with water alone and the 
extract heated with Fehling solution. N. H. J. M. 


Nature and Amount of the Fluctuations in Nitrate Con- 
tents of Arable Soils. Epwarp Joun Russeiy (J. Agric. Sci., 
1914, 6, 18—57. Compare J. B. Lawes, J. H. Gilbert, and R. 
Warington, A., 1884, 357).—-The results of numerous estimations 
of nitrates in arable soils at different periods showed that nitrogen 
in this form rarely exceeds 6 per million in sandy soil, 23 per 
million in loam, and 14 per million in clay. These amounts corre- 
spond with 28, 115, and 60 lb. per acre respectively in the first 
18 inches of soil. The accumulation of nitrates is generally 
found to take place most rapidly in the late spring or early summer 
after which the soils usually gain little if any nitrates, and 
frequently show a loss. In the hot, dry autumn of 1911, however, 
the accumulation went on, in some cases, until September. 

Comparing different kinds of soils, it was found that the fluc- 
tuations in the amount of nitrates were more marked on loams 
than on clays or sands. In clays the winter losses are less; on the 
other hand, they accumulate smaller-amounts in June and July. 

The soils of fallow land were found to contain more nitrates than 
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cropped soils, allowing for the amounts of nitrates taken up by 
the crop. 

The rapid rise in the amounts of nitrates in the spring takes 
place not immediately, but some time after the warm weather 


begins. N. H. J. M. 


The Organic Nitrogen of Hawaiian Soils. II. The Effects 
of Heat on Soil Nitrogen. W. P. Ke.ury (/. Amer. Chem. Soc., 
1914, 36, 434-438. Compare this vol., i, 368).-Rise in tempera- 
ture above 100° causes considerable loss in nitrate nitrogen, so that 
at 200° nitrates are no longer present; on the other hand, the 
ammonia content is increased very largely at 150—200°, but at 
250° the amount again decreases, probably on account of expulsion 
from the soil. Of the organic nitrogen, the non-basic constituents 
are notably diminished by heating, the change in amide and basic 
nitrogen being much less marked. a. S. 


The Organic Nitrogen of Hawaiian Soils. III. The 
Nitrogen of Humus. W. P. Keviey and Axnice R. THompson 
(J. Amer. Chem. Soc., 1914, 36, 4383—444).—The humus was extracted 
from the soil by 3% sodium hydroxide after first treating with 1% 
hydrochloric acid. The humus nitrogen varied with different 
samples, but on the average amounted to, approximately 62% of 
the total nitrogen of the soil. When the solution of humus was 
neutralised with acid, the precipitate obtained contained about 
46% of the total humus nitrogen, further acidification then pro- 
duced a deposit containing approximately 12%, whilst the acid 
liquid retained about 42% of the humus nitrogen in solution. 

Analysis showed that the nitrogen of the humus comprised 
relatively more amide and basic nitrogen and less non-basic nitrogen 
than did the soil nitrogen as a whole. D>. ¥. FT. 


Nitrogen and Chlorine in Rain and Snow. G. H. Wiesner 
(Chem. News, 1914, 109, 85—87).—Kstimations «f nitrogen in the 
forms of ammonia, nitrates, nitrites, and organic matter, and of 
chlorine in thirty-one samples of rain and snow, collected from 
February 23rd to June 5th, 1912, at Mount Vernon, Lowa. 
During this period the snow and rain amounted to 17°75 and 
15°30 inches respectively. The following results were obtained : 


Nitrogen. 


As NH, AsN,0O, As N,O;. Organic. Chlorine. 
Per million, in rain 0-931 0-0018 0-15 1-13 4:8 
insnow ... 235 0-002" 0-19 3-84 4-7 
Per acre (lb.)in 14 weeks 2-703 0-005 0-524 3-353 6-59 


Nitrites were found in nearly all the samples. As regards 
chlorides, Mount Vernon is 1200 miles from the Atlantic. 
N. H. J. M. 
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Organic Chemistry. 


Pure Propane; Weight of a Normal Litre. Jean Triumer- 
mans (Compt. rend., 1914, 158, 789—791).—The pure propane was 
prepared either by the action of solamide on propyl iodide (compare 
Lebeau, A., 1905, i, 501), the issuing gas being passed through sulphuric 
acid, bromine, a concentrated solution of potassium hydroxide, pure 
sulphuric acid containing some vanadium pentoxide, and over phosphoric 
oxide and finally fractionally distilled; or by the action of sodium 
on butyronitrile. The mean value obtained for the weight of a normal 
litre of propane prepared by these methods is 20196 grams. W. G. 


Some Physical Properties of Ethane, Ethylene and Acetylene. 
O. Maass and D. McInrosn (J. Amer. Chem. Soc., 1914, 36, 737—742). 
—The vapour pressures and densities of ethane have been determined 
between the temperatures — 107°9° and —81°7°; the boiling point at 
normal pressure is —88°5°, the heat of vaporisation 14°6 x 10" ergs 
per mol., and the density at the boiling point, 0°5490. 

For ethylene, the densities were determined between —114°2° ani 
— 99°4°, the density at the boiling point, — 102°5°, being 0°5650. Inthe 
case of acetylene, the densities and molecular surface energies were 
measured between —77°4° and 62°4°. The variation of the molecular 
surface energy with temperature is 2°40 per degree, and the density at 
the boiling point is 0°618. 

The molecular volumes of the above three substances at their 
boiling poiuts are respectively 54°7, 49°6, and 42:1, and if 5:5 is taken 
as the atomic volume of hydrogen, the atomic volumes of carbon for 
different linkings are: single 10°9, double 13:8, triple 15:5. 

Additive compounds of acetylene and hydrogen bromide could not 
be obtained, even at temperatures as low as — 115°. 

With acetylene, which has a high vapour pressure at the boiling 
point, the phenomenon of freezing and boiling occurring simultaneously 
is shown in a striking way. Liquid acetylene in a sealed tube can be 
supercooled about 5°; as crystallisation takes place the remaining 
liquid boils vigorously. Zz. &, 2%. 


New Processes for the Preparation of Unsaturated Hydro- 
carbons with Conjugated Double Bonds. I. L. P. Kyrtaxipes 
(J. Amer. Chem. Soc., 1914, 36, 663—670).—It is possible to prepare 
hydrocarbons of the butadiene group by dehydration of the correspond- 
ing oxides above 350° in the presence of catalysts: a reduced pressure 
is essential to the attainment of a satisfactory result. 


When af-oxido-8-methylbutane, i >CMeEt (Kyriakides, this vol., 
2 


i, 506), was made to pass in the vapourous state over aluminium 
silicate powder at 400° the issuing vapours were found, on condensa- 
tion, to consist of isoprene and 8-methyl-A*-butene, the formation of 
the latter being due to a secondary reduction of some of the isoprene. 
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The catalyst soon became covered with carbon, with the result that 
instead of the desired dehydration a mere isomerisation to a-methy]l- 
butaldehyde was produced. 

On working with the pressure reduced to 60 mm. and with a 
temperature of 440—460°, about four-fifths of the hydrocarbon 
product were found to consist of isoprene, but a certain amount of 
a-methylbutaldehyde was also obtained. With the catalyst at 450° 
and a pressure of less than 1 mm., the isoprene obtained was almost pure, 
but again some a-methylbutaldehyde was concurrently formed. 

Although a-methylbutaldehyde can be made to yield isoprene in this 
way (compare Ipatiev and Leontovitsch, A., 1903, i, 598), the process 
does not take place so readily, neither is the isoprene as pure as 
when the above oxide is used. The dehydration of af-oxido _ -methy!- 
butane is therefore regarded as a direct process. D. F. T. 


New Methods for Obtaining Erythrene from Derivatives of 
Ethyl Ether. I. I. Ostromisstenski and 8. 8. Keipasinski (J. Russ. 
Phys. Chem. Soc., 1914, 46, 123—133).—Increased yields (20%) of 
erythrene may be obtained by heating a-chloroethyl ethyl ether with 
alumina and barium chloride at 350°: 

CH,°CHCl1-OEt = HCl + H,O + CH,:CH-CH:CH,. 
The catalyst rapidly becomes covered with a layer of brown resin and 
gradually loses its effect ; the yield is also lowered by “ poisoning ” of 
the alumina by the hydrogen chloride formed in the reaction and by 
decomposition of part of the chloro-ether into aldehyde and alcohol. 

The more stable a-hydroxyethy] (or a-ethoxyethyl) ethyl ether also 
gives good yields of erythrene when heated with alumina at 300—380°, 
no increase in the yield being effected by carrying out the reaction 
under reduced pressure. z. Mt. P. 


Hexanitroethane. W. Witt (Ber., 1914, 47, 961—965).— Heaa- 
nitroethane is obtained in a 90% yield by nitrating, in sulphuric acid, 
pure s-tetranitrodipotassioethane, C,(NO,),K, (Scholl and Brenneisen, 
A., 1898, i, 345). The author prepared the latter compound, by a 
modification of Scholl and Brenneisen’s method, from bromopicrin 
[prepared by Bolas and Groves’ method (this Journ., 1870, 153) 
slightly modified]. 

Hexanitroethane forms colourless crystals, m. p. 142° (decomp.), and 
is less volatile than camphor and much less so than tetranitromethane. 
It is insoluble in water, sparingly soluble in cold alcohol, but readily so 
in ether, light petroleum, benzene, or chloroform, and it bas an odour 
recalling that of camphor and similar to, but not as strong as, that of 
tetranitromethane. 

It forms an unstable red compound with naphthalene, and its solutions 
in benzene and toluene are yellow, whilst phenol, resorcinol, etc., are 
converted into red compounds. o0-Nitroaniline gives an explosive 
product, and quinol is oxidised to quinhydrone. Acetone, diphenyl- 
amine, and diphenyldimethylearbamide are also attacked by the 
substance. By treatment with stannous chloride and hydrochloric 
acid, it yields methylamine and hydroxylamine, and it forms explosive 
mixtures with hydrogenous orgauic substances. J.C. C. 
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8-Fluoroethyl Alcohol and Acetate. Friép. Swarts (Bull. Acad. 
roy. Belg., 1914, T—17).—f-Fluoroethyl acetate, CH,*CO,*CH,°CH,F, 
prepared by the action of mercurous or silver fluoride on the corre- 
sponding bromo-derivative, is a colourless liquid with the odour of 
ethyl acetate, b. p. 119°3°/753 mm. (corr.), 45°5°/27 mm., D*? 1-0982, 
ny 1°37792, and is rapidly hydrolysed by water, in which it is 
readily soluble ; it forms a compound with calcium cbloride. 

B-Fluoroethyl alcohol, CH,F*CH,*OH, obtained by hydrolysing the 
acetate by means of dilute acid, is a colourless liquid with the odour 
of ethyl alcohol, b. p. 103°35°/757 mm., D® 1°12972, D'** 1:11124, 
ni°* 1°36470 ; it erystallises in long, transparent needles at — 26°45°, 
and its heat of combustion at constant volume is 290:16 cal. It 
mixes with water in all proportions, and readily dissolves calcium 
chloride and nitrate. Phosphorus tribromide converts it into 
s-bromofluoroethane, CH,Br°CH,F, b. p. 71—72°5°, but attempts to 
transform it into the corresponding aldehyde by treatment with 


sodium dichromate and sulphuric acid yielded only fluoroacetic acid. 
z. OF. 


Iodohydrins and Methyliodohydriss Derived from ¢-Methy]l- 
A*heptene. B. pe Resstevier (Bull, Soc. chim., 1914, [iv], 15, 
182—186. Compare this vol., i, 528).—The author has shown that 
the addition of hypoiodous acid and its esters to cyclohexylpropene 
occurs in each of the manners theoretically possible, and that, a priori, 
the same behaviour may be expected from an unsaturated aliphatic 
compound. Since, however, the cyclohexyl group may exert a marked 
directive influence, the addition of hypoiodous acid and its esters to a 
purely aliphatic substance, £-methyl-A*-heptene, has been investigated. 
The behaviour of this substance has been found to be similar to that 
of cyclohexy]propene. 

¢é-Methyl-A*-heptene, b. p. 113—-115°. is prepared by the action of 
magnesium isoamyl bromide on allyl bromide (compare Barbier and 
Grignard, Bull. Soc. chim., 1904, [iii], 31, 841). When dissolved in 
moist ether and treated with iodine and yellow mercuric iodide, it 
yields a mixture of iodohydrins, D® 1:374, from which, by treatment 
with silver nitrate solution, two series of mixtures are obtained. 
One of these, b. p. 140—150°/13—14 mm., D® 1:0582, consists 
essentially of the mononitric esters of methylheptanediol, containing, 
however, a little iodine. The other, b. p. 70—80°/13—14 mm., yields 
two semicarbazones. The more soluble of these, m. p. 135°, yields an 
aldehyde on treatment with sulphuric acid ; the less soluble, m. p. 155°, 
regenerates a ketone. In consequence of their identity with the pro- 
ducts of isomerisation of methylheptene oxide, the substances are con- 
sidered to be B-methylheptan-n-al and B-methylheptan-{-one respectively. 

Methylheptene oxide, b. p. 156°/normal pressure, 65—67°/25 mm., 
D° 0-8524, is obtained by the action of dry potassium hydroxide on 
an ethereal solution of the mixture of iodohydrins. Partial isomerisa- 
tion occurs during distillation under ordinary pressure, since the 
distillate combines to some extent with sodium hydrogen sulphite and 
colours Schiff’s reagent. The warm product of isomerisation is 
isoamylacetone (semicarbazone, m. p. 155°). 


kk2 
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A mixture of the methyliodohydrins of {-methyl-A*-heptene, b. p. 
116—119°/15 mm., D® 1°357, is obtained by the gradual addition of 
iodine to a methyl-alcoholic solution of ¢-methyl-A*-heptene containing 
yellow mercuric oxide. On treatment with alcoholic potassium hydr- 
oxide and subsequent distillation, a product, b. p. 160—165°, 
D® 0°8208, is obtained, which is probably a mixture of the compounds 
CHMe,*(CH,],*C(OMe):CH, and CHMe,*[CH,],-CH:CH-OMe, which, 
on hydrolysis with sulphuric acid, gives a fraction, b. p. 168—173° ; 
this colours Schiff’s reagent, and reduces ammoniacal silver nitrate 
solution. Nevertheless, only one semicarbazone, m. p. 155° (identical 
with the semicarbazone described above), can be isolated from it ; this, 
when hydrolysed, yields a liquid, b. p. 170—171°, which does not 
colour Schiff’s reagent, but combines with sodium hydrogen sulphite, 
and is thus a methyl ketone. 

Decomposition of the mixture of methyliodohydrins is effected by 
silver nitrate solution in the usual manner. On distillation of the 
product, a fraction, b. p. 112—113°/12 mm., D° 1:0913, is obtained, 
consisting of the nitric esters of the methyl ethers of methylheptanediol. 
The second fraction yields, on re-distillation, a portion, b. p. 168—171°/ 
ordinary pressure, from which the two semicarbazones, m. p.’s 135° 
and 155°, respectively are obtained, which, when hydrolysed, give an 
aldehyde and ketone. The similarity of these semicarbazones with 
those obtained from the iodohydrins of ¢-methyl-A*-heptene is 
explained by the elimination of the methoxy-group by hydrolysis due 
to the nitric acid liberated during treatment with silver nitrate. 

H. W. 


Passage from the Dimethyl Ethers of Acetylenic Glycols 
to these Glycols. R. Lespizau (Compt. rend., 1914, 158, 
707—708. Compare Iocitsch, this vol. i, 375, 403, 405).—Starting 
with the dimethyl ethers of acetylenic glycols, two atoms of bromine 
are added, giving the corresponding dibromoethylene glycols. These 
are easily demethylated by heating for several hours at 100° in 
a flask through which passes a current of hydrogen bromide. The 
bromides crystallise out on cooling, and with silver acetate give 
the corresponding acetins, which on hydrolysis give the bromo-glycols. 
The latter on treatment with zinc dust in the presence of alcohol give 
the required glycol. 

The glycol ether (a5-dimethoxy-A’-butinene |, 

OMe:CH,°CiC-CH,*OMe, 

gives the bromo-compound, OMe:CH,°CBr:CBr-CH,-OMe (compare 
A., 1907, i, 580), which with hydrogen bromide yields afyé-tetra- 
bromo-A*-butene, CH, Br°CBr:CBr-CH,Br, m. p. 69°5°—70°5°. This 
with silver acetate gives the acetin, OAc*CH,*CBr:CBr-CH,-OAc, 
m. p. 61°, which on saponification gives By-dibromo-A*-butene-ad-diol, 
OH:-CH,'CBr:CBr-CH,°OH, m. p. 116°5—117'5°, yielding a dipheny/- 
urethane, wm. p. 186—187°. The bromoglycol with zine dust and 
alcohol gives the required acetylenic glycol [A*-butinene-ad-diol]. 

ae-Dimethoxy-A*-butinene, OMe*CH,*C?0-CH,°CH,"OMe, gives the 
bromo-compound, OMe-CH,°CBr:CBr°CH,°CH,*OMe, b. p. 132° 
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15 mm., yielding aBy-tribromo-A*-penten-e-ol, 
CH,Br-CBr:CBr-CH, -CH, ‘OH, 

m. p.64—65°, which gives the acetin, OAc CH, “OBr:CBr* CH,°CH,"OH, 
b. p. 1689/16 mm. ‘This on saponification gives a liquid, which ‘could 
not be purified. 

A similar series of reactions with a@- dimethoxy- A*-octadienene, 
OMe-CH,°CiC-CH,"CH,CiC-CH,"OMe, gives in turn the compound 
OMe: OH, -OBr:CBr- CH, -CH, -CBr: CBr-CH,"OMe (compare Joc. cit.), 
the bromide, CH,Br- ‘CBr: ‘CBr: CH,°CH, “CBr: CBr°CH,Br, m. p. 
86—87° ; the acetin, "OAc: CH,°CBr: CBr: OH, *CH,°CBr: CBr: CH,"OAc, 
m. p. 59—60° ; By&n- tetrabromo-AF. octadiens- “ab- diol, 

OH: CH,°CBr:CBr-CH,°CH,°CBr:CBr-CH,-OH, 
m. p. 116—117°, giving a diphenylurethane, m. p. 205—206°, and 
finally A*%-octadienene- ad-diol, 
OH:-CH,’C?C-CH,°CH,°CiC-CH,-OH, 
m. p. 88°5—89°5°, giving a diphenylurethane, m. p. 180°. W. G. 


Preparation of Diglycerides. R. R. Rensnaw (J. Amer. Chem. 
Soc., 1914, 36, 537—545).—The preparation of diglycerides presents 
considerable difficulty owing to the simultaneous production of 
triglycerides, fatty acids, and, possibly, small quantities of isomeric 
diglycerides. 

An attempt was made to prepare By-distearin by heating Py- 
dibromopropy! alcohol with sodium stearate according to Guth’s method 
(A., 1903, i, 226), but it was found that the product contained tri- 
stearin, which is exceedingly difficult to separate, as it has almost the 
same solubility as the diglyceride; a substance was also formed 
containing bromine and stearic acid. Better results were obtained by 
using lead stearate instead of the sodium salt, and a yield of nearly 
20% of distearin was thus obtained which was almost free from 
tristearin and could therefore be comparatively easily purified. This 
method has proved the best of those so fer investigated. 

By-Dibromopropylammonium bromide, m. p. 170°2° (corr.), prepared 
by the action of bromine on allylamine hydrobromide, was heated with 
sufficient sodium or lead stearate to react with three bromine atoms. 
When the substances were heated together in the dry state, charring 
took place, and when heated in solution some decomposition occurred, 
but relatively large quantities of stearic acid were formed, together 


with a small amount of an amino-compound, m. p. 88—90° (uncorr.). 
E. G. 


Basic Function of Methoxyl. Hueco Kaurrmann (Ber., 1914, 
47, 1031. Compare Kauffmann and Kieser, this vol., i, 53).— 
Polemical. The author does not consider that his theory is identical 
with that advanced by Fliirscheim (compare this vol., i, 377), since the 
actual cause of the increased ionisation is the sundering of the valency 
exercised by the auxochrome groups and influencing the acid residue 
and not the greater valency demand of the central carbon atom 
(compare Kauffmann, this vol., i, 40). His method of expressing the 
formule is also defended. H. W. 
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Products Obtained by the Action of Bromine on Ether by 
Schiitzenberger, McIntosh and the Author. A. E. Arsuzov 
(J. Russ. Phys. Chem. Soc., 1914, 46, 135—152).—Objection is raised 
to Tschelincev’s calculations (this vol., i, 135) referring to the 
calorimetric data obtained by the author, the latter’s accidental 
numerical error having no bearing on the final conclusions (A., 1913, i, 
815). The value 9°13 Cal. given by Tschelincev refers to this author’s 
dibromide, the existence of which can be demonstrated neither 
chemically nor calorimetrically. For the tribromide this result would 
become 9°13 x 1°55=13°69 Cal., which is identical, within the limits of 
experimental error, with the values, 13°26 and 13°41 Cal., found by 
the author for the heat of formation of Schiitzenberger’s tribromide. 

The results of further experiments confirm the observation that the 
action of excess of ether on the tribromide is accompanied by no 
positive heat effect, although part of the ether dissolves in the 
tribromide in the proportion, 2 of ether tribromide: 1 of ether. The 
formation of two distinct layers when ether and bromine interact 
in presence of chloroform is also confirmed. tT. HL P. 


Trimethylene Oxide. A. V. Ipatov (J. Russ. Phys. Chem. Soc., 
1914, 46, 62—70).—Henri’s method (A., 1907, i, 377) of preparing 
y-chloropropy! alcohol is simpler and gives better yields than Reboul’s 
method (A., 1874, 1154), but does not give a very pure 
product. Trimethylene oxide, obtained by treating y-chloropropy] 
alcohol with coarsely powdered potassium hydroxide, is a colourless 
liquid with a pungent odour, b. p. 45—46°/736 mm., Dj} 0°8975, 
D? 0°8734, n° 1:°3901. When heated in a sealed tube on the water- 
bath with hydrobromic acid saturated at 0°, trimethylene oxide yields 
ay-dibromopropane. a. my &. 


Distillation of Nitroglycerin [Glyceryl Trinitrate] at a Low 
Temperature. D. Curaraviciio and O. M. Corsino (Atti R. Accad. 
Lincei, 1914, [v], 23, i, 37—40).—By means of an apparatus described 
and figured in this paper, the authors have succeeded in distilling 
10 grams of this substance. The temperature of the evaporating 
liquid was 25°, that of the condensing surface 0°, and the pressure was 
kept below 0°0001 mm. by the operation of a Gaede pump when 
necessary. Except for the fact that it is perfectly colourless, the 
distillate does not present any obvious differences from the original 
liquid. R. V. 8. 


Behaviour of the Boric Ethers with Alcoholates. Livio 
Camat (Atti R. Accad. Lincei, 1914, [v], 23, i, 244—-252).—The salt, 
NaB(OMe),, is obtained by mixing methyl-alcoholic solutions of sodium 
methoxide and trimethyl or triethyl borate ; it forms colourless prisms 
containing 1}MeOH. The potassium salt, KB(OMe),, is similarly 
obtained, and crystallises in prisms with |}MeOH. The Jithiwm salt, 
LiB(OMe),, is prepared from lithium chloride and the potassium salt 
in methyl-alcoholic solution ; it erystallises in long, silky prisms with 
2}MeOH. The calcium salt, Ca[B(OMe),],, is obtained when metallic 
calcium is dissolved in a methyl-alcoholic solution of trimethyl or 
triethyl borate. 
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The salt, NaB(OEt), (Copaux, A., 1899, i, 183), can be obtained 
from sodium ethoxide and triethyl borate ; it crystallises in colourless, 
rhombic prisms with 1EtOH. The potassium salt, KB(OKt),, forms 
flattened prisms with 1}EtOH. When an absolute alcoholic solution 
of this salt is treated with an absolute alcoholic solution of thallous 
acetate, the thallium salt, TIB(OEt),, is obtained. 

The salt, NaB(OPr*),, is obtained by adding a propyl-alcoholic solu- 
tion of m-tripropyl borate to a propyl-alcoholic solution of sodium 
propoxide ; it crystallises in minute scales with 1Pr+OH. 

All the salts described have the character of true salts and are stable 
towards atmospheric oxygen. R. V.S. 


Preparation of Carbonic Esters. Armin Hocusterrer (D.R.-P. 
268452. Compare A., 1913, i, 4).—Carbonates of carbohydrates are 
prepared by heating the latter with phenyl carbonate at about 130° 
for a short time. A homogeneous mixture of the two substances 
is obtained by means of phenols such as resorcinol, catechol or 
pyrogallol, or of acid amides such as acetamide, propionamide, or 
dimethylformamide. Resorcinol is an excellent solvent for mannitol, 
sucrose, or starch, but cannot be used for dextrose with which it 
condenses ; for the latter sugar catechol is used as solvent. 

The carbonic esters produced in this way melt either at a high 
temperature or not at all without decomposition. Glacial acetic acid, 
methyl oxalate, and formamide are the best solvents for them, whilst 
dextrose carbonate is also soluble in hot water. The carbonates 
are only very slowly saponified when boiled with water. J.C. C. 


Preparation of a Complex Copper Compound of Lecithin. 
Gririn von Linpen, F. Meissen, and Artur Strauss (Swiss Patent 
62969).—A copper compound of lecithin is obtained by mixing alcoholic 
solutions of copper chloride (1 part) and lecithin (2 parts). It is an 
amorphous, brownish-green mass, containing about 3% of phosphorus 
and 6% of copper, soluble in ether or olive oil, and is of use in the 
treatment of tuberculosis. J.C. C. 


Platinum Compounds of Organic Sulphides, Analogous to 
the Salts of Reiset’s First Base. L. Tscuucartvy and W. CHLopin 
(Zeitsch. anorg. Chem., 1914, 86, 241—256).—The complex compounds 
of platinum with organic sulphides include representatives of the 
highest type, [Pt2S”]X, and [Pt4S’]X,, analogous to the salts of Reiset’s 
first base. The soluble picrates are very suitable as reagents for these 
ions, yielding very crystalline, sparingly soluble salts. 

The compound, [| Pt2(SEt-C,H,*SEt)|Fe(CN),NO, is prepared by 
boiling the salt [PcSEt-C,H, “SEtCl,] with excess of the disulphide, 
and adding an excess of solid sodium nitroprusside to the filtrate. The 
precipitate may be recrystallised from hot water. The solution in 
hydrochlorie acid or aqua regia gives the reactions for iron, but not 
for platinum. The corresponding compound, 

[ Pt2(SMe-C,H,*SMe)|Fe(CN),NO, 
is similar. The conductivity in aqueous solution corresponds with 
two complex ions. The compound containing the ay-disulphide, 
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| Pt2(SEt-C,H,*SEt)|Fe(CN),NO, is less readily crystallisable, but 
has a similar constitution. 

| Pt4Me,S]Fe(CN),NO is less stable. 

It is possible, by the action of the chloride, to obtain sparingly 
soluble compounds in which the nitroprusside radicle is contained in 
the complex. Two such compounds, [Pt2Me,SFe(CN,)NO] and 
[PtSEt-C,H,-SEtFe(CN),NO], have been obtained. 

Selenides have also been prepared. 

The picrates, [Pt2(SEt-C,H,°SEt)]2C,H,O,N, and 

[Pt4Me,$],2C,H,O,N,, 
are insoluble in cold water and highly crystalline. Picrates of many 
other bases of the types [M-6A] and [M-4A] have also been prepared 
in a crystalline condition. The picrolonate, 
[Pt2(SEt°C,H,-SEt)],20,,H.O,N,, 
is also insoluble in cold water. Additive compounds with other 
complex acids are under investigation. C. H. D. 


Decomposition of Formates in Relation to the Industrial 
Preparation of Hydrogen, M. G. Levi and A. Piva (Ann. Chim. 
Applicata, 1914, 1, 1—24).—The authors have investigated the 
decomposition of sodium and calcium formates at various temperatures 
in an atmosphere either of nitrogen or of carbon monoxide, the formate 
being introduced rapidly into the decomposition vessel previously 
heated to the desired temperature; more particularly the gaseous 
products were examined (compare Cichsner de Coninck and Raynaud, 
A., 1913, i, 440). 

In nitrogen, the decomposition of sodium formate with appreciable 
velocity begins at 300—310°, and at 550° the action is extremely 
rapid. Between 330° and 600°, the products are sodium oxalate and 
carbonate, carbonaceous residue, carbon monoxide, hydrogen, carbon 
dioxide, and certain volatile secondary products. The small proportion 
of carbon, like that of the carbonaceous residue, increases markedly 
with rise of temperature, and is doubtless due to the secondary reactions, 
2CO—CO,+C and CO+H,—H,0+C. The proportion of carbonate 
in the residue remains virtually constant up to 500°, and then increases 
appreciably ; the oxalate, however, decomposes into carbonate and 
carbon monoxide with increasing rapidity as the temperature rises, and 
thus raises the proportion of the monoxide in the gaseous products, 
whereas the hydrogen-content of the latter remains sensibly constant 
at all temperatures. The decomposition of the oxalate appears to be a 
reversible reaction, C,0,Na, = Na,CO,+CO, which has a maximum 
velocity from right to left at about 400°, whilst above 550° it proceeds 
mainly in the opposite sense. Between the quantities of total gas, 
carbon monoxide, hydrogen, carbonate, and oxalate no numerical 
relations are apparent. The maximum yield of hydrogen is obtained 
at 330—370°, the highest amount obtained being 156 c.c. per gram of 
formate instead of 165 c.c. 

Calcium formate decomposes on heating principally according to the 
equation, (H-CO,),Ca=CaCO,+H,+CO, and since no intermediate 
formation of oxalate was observed, the temperature of decomposition is 
higher for the formate than for the oxalate (compare Merz and Weith, 
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A., 1881, 18; 1882, 1049). In an atmosphere of nitrogen, the 
decomposition assumes appreciable velocity at about 400—410°, and 
becomes very rapid at 550°. At 400—600°, the products, apart from 
condensable, volatile compounds, such as methyl alcohol and form- 
aldehyde, are calcium carbonate, carbonaceous residue, carbon monoxide 
and dioxide, hydrogen, and methane. The carbon dioxide and carbon- 
aceous matter increase with rise of temperature, and the same occurs 
with the methane up to 500°, beyond which it diminishes in amount ; 
the methane is probably formed by a reversible reduction of the 
carbon monoxide, CO + 3H,—CH,+H,O (compare Gautier, A., 1910, 
ii, 708 ; Vournasos, A., 1910, ii, 549 ; Vignon, A., 1913, ii, 700). The 
proportion of carbon monoxide predominates over that of hydrogen, 
but diminishes and tends to approach the latter as the temperature 
rises ; the maximum amount of hydrogen is about 25% of the theoretical 
ield. 

, In an atmosphere of carbon monoxide, sodium formate yields 
methane, and at as low a temperature as 360° gives carbon dioxide 
in appreciable amount. For both sodium and calcium formates, the 
yield of hydrogen is less than in nitrogen, owing to the formation of 
secondary hydrogenated products in increased quantity. 

Attempts to detect the presence of unsaturated hydrocarbons in the 
gases generated on heating these formates, by repeated agitation with 
bromine or fuming sulphuric acid and subsequent washing with 
potassium hydroxide, gave indefinite results. It was found, indeed, 
that mixtures of nitrogen and carbon monoxide, when treated in this 
way, showed a slight diminution in volume after each operation. This 
diminution may be due to absorption of the carbon monoxide either by 
the bromine or sulphuric acid or by the potassium hydroxide solution. 

T. H. P. 


The Preparation and Properties of the Normal Ammonium 
Salts of Organic Acids. LeRoy McMaster (J. Amer. Chem. Soc., 
1914, 36, 742—747. Compare McMaster, A., 1913, i, 444; Keiser 
and McMaster, Joc. cit., i, 248).—A description of several normal 
ammonium salts prepared by passing ammonia into an alcoholic or 
ethereal solution of the corresponding acids. The following acids 
were treated in this way: butyric, tsovaleric, hexoic, ethylmalonic, 
itaconic, crotonic, glutaric, adipic, pimelic, sebacic, tartronic, and 
racemic. In the case of the first five acids the salts obtained were 
deliquescent, and in all cases fresh aqueous solutions of the salts were 
neutral to litmus. 

Aconitic, isosuccinic, and pyrotartaric acids gave products which 
could not be crystallised. D. F. T. 


The Saturated Acids of Linseed Oil. R. 8. Morrgtt (J. Soc. 
Chem. Ind., 1913, 32, 1091—1092).—The author has investigated the 
solid which separates when linseed oil is heated with lead oxide. It 
was found to consist chiefly of the lead salts of saturated aliphatic 
acids and was of the same composition as the lead salts obtained 
from linseed oil by saponification and by extraction of the lead salts 
of the unsaturated acids by light petroleum and ether. The yield of 
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lead salts was 8°2% of the oil taken, corresponding with 6% of 
saturated acids. The acids were investigated, the method of Kreis 
and Hafner (A. 1903, i, 788) being the one which gave the best 
results for their separation, and their composition (in percentages) found 
to be as follows: stearic acid, actually separated, 51-7, stearic acid 
present in eutectic mixture, 12°7, palmitic acid present in eutectic 
mixture, 20, residual eutectic mixture, 8, oleic acid, 4. No daturic, 
myristic, or arachidic acids were detected. ZT. &. P. 


Catalytic Reduction of Unsaturated Fatty Acids by means 
of Nickel and Nickel Oxide. W. Mericen and G. Barrets (J. pr. 
Chem., 1914, [ii], 89, 290—301).—According to Bedford and Erdmann 
(A., 1913, i, 701) the catalytic reduction of unsaturated fats and fatty 
acids proceeds more rapidly in the presence of nickelic oxide than when 
metallic nickel is employed as catalyst. The authors show, however, 
that not only nickelic oxide but other metallic oxides such as silver 
and cupric oxides can only act as catalysts after they have been 
reduced to the corresponding metals. Moreover, when metallic nickel 
is used, the reduction proceeds with greater rapidity and at a lower 
temperature than is the case when the oxide is employed; with 
metallic nickel the reduction takes place at 180°, whilst with the oxide 
a temperature of 250° is necessary. 

Although nickelic oxide is reduced by hydrogen to the metal at 
250°, Bedford and Erdmann maintain that in the presence of un- 
saturated fats and fatty acids, a nickel suboxide is produced, which is 
considered to possess a much greater catalytic activity than metallic 
nickel itself. The conclusion that a suboxide is formed during the 
reduction and not metallic nickel was drawn from the behaviour of 
the nickelic oxide after use as a catalyst. It was found that the oxide 
then had a composition varying between that of NiO and Ni,O, was a 
non-conductor of electricity, and on treatment with carbon monoxide 
did not yield nickel carbonyl. 

The authors point out, however, that these observations are incor- 
rect, and show that nickelic oxide when employed as a catalyst is 
undoubtedly reduced to metallic nickel. After use the catalyst con- 
tains a much higher percentage of nickel than could correspond with a 
suboxide, and, provided that oxidation by exposure to air is prevented, 
not only yields nickel carbonyl on treatment with carbon monoxide, 
but is also a good electrical conductor. F. B. 


Rancidity of Olive Oil and Oxidation of Oleic Acid in 
Presence of Sunlight. F. Canzoneri and G. Brancatnt (Ann. Chim. 
Applicata, 1914, 1, 24—-32).—The results of the authors’ experiments 
show that, as regards olive oil, rancidity is due, not to the action of micro- 
organisms or of enzymes, but to the oxidising influence of the air, the 
simultaneous action of light having an accelerating, if not a deter- 
mining effect. Rancidity of oils is not always accompanied by, and 
is hence independent of, marked increase in the free acidity. Certain 
metals and also water exert a decided catalytic action in the production 
of rancidity, so that, in order to preserve olive oil, the latter should 
be kept in the dark and out of contact with air, moisture or metal, 
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By causing hydrolysis of fats, the presence of moisture accelerates 
oxidation and increases the acidity. 

The action of air or oxygen in presence of sunlight on oleic acid has 
been studied (compare Harries and Thieme, A., 1906, i, 793; 
Harries, A., 1909, i, 131; Molinari and Soncini, A., 1906, i, 792; 
Molinari and Barosi, A., 1908, i, 849 ; Molinari and Fenaroli, A., 1908, 
i, 849). The action of ozone on oleic acid is not so simple as Molinari 
states, but the typical decomposition of the acid, when treated by 
either ozone or oxygen, is characterised by attack of the double 
linking and by the tendency to form peroxides, aldehydes and acids of 
the nonoic type and also their oxidation products, which increase in 
complexity with the slowness of the oxidation. The acid, C,,H,,0,, 
obtained by Molinari and Barosi (loc. cit.) is probably formed by the 
condensation of two molecules of the semialdehyde of azelaic acid, 
a 
O-CH-[CH,],-CO,H 3: le Be 


Preparation of Ethyl Di-iodobrassidate. GerseLiscHarr Fir 
CuHemiscHe INDustTriE IN Basset (Swiss Patent 62968)—Ethyl di- 
iodobrassidate, C,,H,.[,-CO,Et, is prepared by treating a solution 
of ethyl behenolate, U,,H,.*CO,Et (30 parts), in carbon tetrachloride 
(60 parts) at 30—40° with iodine (22 parts) and aluminium powder 
(0°05 part) and finally warming the mixture to 50° for one to two 
hours. J.C. C. 


The Constitution of Potassium Carbonyl. A. Joannis (Compt. 
rend., 1914, 158, 874—876).—A study of the action of water on 
potassium carbonyl prepared as formerly desciibed (compare A., 1893, 
ii, 520). Attacked by water vapour at a pressure of a few millimetres 
or by water diluted with liquid ammonia, and added drop by drop to a 
solution of the carbonyl in liquid ammonia, a reddish-yellow liquid is 
obtained on evaporating off the ammonia, in which one half of the 
potassium is present as a neutral salt and the other half as the free 
base. A quantity of sulphuric acid is added just sufficient to convert 
the whole of the potassium into sulphate, and this is precipitated by the 
addition of a mixture of alcohol and ether and filtered off. The filtrate 
on evaporation gives a syrupy liquid, from which crystals of glycollic 
acid are obtained. The carbonyl should thus be represented by the 
formula K*CO-CO:K, the reaction with water being 

K-CO-CO-K + 2H,0 = CH,(OH)-CO,K + KOH. 
If exactly one molecule of water is added, the intermediate reaction 
K-CO-CO:K + H,O =CH,(OK)-CO,K is obtained. W. G. 


Keto-enolic Tautomerism. XI. Acetoacetic Ester (Keto- 
form). Kurt H. Meyer and Francis G. Wixison (Ber., 1914, 47, 
837—-841).—The results obtained by Meyer (A., 1911, i, 350, 832) 
and Knorr, Rothe and Auerbeck (A., 1911, i, 516) for the composition 
of the equilibrium mixture of ethyl acetoacetate being so different, 
the authors have further investigated the question. 

The molecular refractivity of the equilibrium ester was determined 
and found to be in accordance with the measurements of Auwers (A., 
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1912, ii, 4), namely, Di’ 10357, nj? 14235, M, 32:02. The keto-ester 
was then obtained by Meyer’s method (Joc. cit.) by extracting the enol- 
ester with light petroleum. In this method it is absolutely necessary to 
get rid of all traces of alkali, which acts as a strong catalyst in 
restoring the equilibrium ; this was done by shaking both the light 
petroleum and the ester with oxalic acid before the extraction 
was carried out. The keto-ester thus obtained was found to contain 
1—3% of the enol-ester, the amount differing with the preparation ; 
the refractive index varied with the enol-content, and was 1°4222 for 
156% of enol-ester. The extraction method can also be used with 
methyl benzoylacetate, the equilibrium ester containing 17% of the 
enol-form, the extracted ester (two extractions) containing only 9°8%. 
Using Knorr’s method (loc. cit.) of freezing out, keto-ester contain- 
ing only 0°4% of the enol-ester was obtained. In this method it is 
also necessary to remove all traces of alkali from the substances used. 
The ester had D}° 1:0368, m 142177. These figures are in accordance 
with those obtained for the keto-ester prepared by the extraction 
method, and the refractive index of the pure keto-ester is calculated to 
be 1°4217. From the results of the refractive index measurements the 
equilibrium ester is calculated to contain 7% of the enol-ester, which 
is in agreement with the result obtained by the titration method, 
namely, 7°4%. From his results Knorr (loc. cit.) concluded that 2% 
of the enol-ester is present in the equilibrium mixture; in all 
probability he prepared the pure keto-ester, but it had undergone 
enolisation to some extent before the refractive index was measured. 


T. S. P. 


Preparation of Oxalates by Heating the Corresponding 
Formates. CuHemiscHe Fasraik Grinau Lanpsnorr & Meyer, 
Axt.-Ges., Emi, FRANKE, AND WALTER Kircuyner (D.R.-P. 269833).— 
Oxalates are produced in almost quantitative yield by heating 
formates at 385—400°. J.C.C. 


Oxalacetic Ester. H. Gauit (Compt. rend., 1914, 158, 711—714. 
Compare this vol., i, 384).—Oxalacetic ester undergoes lactonisation with 
formation of oxalocitrolactone under various conditions, apart from the 
action of potassium acetate or amines, namely : (1) prolonged keeping, 
the rate of lactonisation varying with the initial purity of the ester. 
(2) Under the influence of heat, 80% being converted on heating at 
150° for four hours. (3) Complete lactonisation occurs in contact with 
solutions of potassium carbonate, or hydrogen carbonate, sufficiently 
dilute so that the potassium salt of the original ester does not separate 
out. (4) On acidification of the sodium salt of the ester. 

From this it follows that in the preparation of oxalacetic ester the 
washing of the ethereal solution with a saturated solution of 
potassium hydrogen carbonate must be as rapid as possible. The ester 
is best purified and kept by conversion into its potassium salt by 
means of a concentrated solution of potassium carbonate. When required 
it is obtained in the pure state by the acidification in the cold of the 
potassium salt. W. G. 
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Direct Rupture of the Benzene Ring without Degrada- 
tion. H. Pauny, R. Gitmour, and G. Wit (Annalen, 1914, 403, 
119—167),—The compound obtained by the action of concentrated or 
fuming sulphuric acid on 3-nitro-p-cresol is not acetylacrylic acid 
as stated by Schultz and Léw (A., 1909, i, 222), but has the formula 
C,H,O, originally assigned to it by Schultz (A., 1907, i, 1030). It 
cannot be transformed into acetylacrylic acid, and this acid is not 
obtained as a by-product in the decomposition of 3-nitro-p-cresol by 
sulphuric acid. 

On account of its importance in connexion with the rupture of 
a benzene nucleus without degradation, the acid C,H,O, has been 
fully and carefully compared with acetylacrylic acid. Essential 
differences between the two acids are the following: (i) the acid 
C,H,O, has m. p. 130°, and depresses the m. p., 125°, of acetylacrylic 
acid ; (ii) the acid, C,H,O,, unlike acetylacrylic acid, does not form a 
phenylhydrazone in ether, but it readily decomposes, yielding a ketonic 
acid from which a phenylhydrazone can be prepared; (iii) the acid 
C,H,O, does not react additively with hydrogen bromide or with 
bromine in chloroform or glacial acetic acid, but does so with hydrogen, 
yielding an acid, C,H,,0,; (iv) acetylacrylic acid is three times as 
soluble as the acid C,H,O, in chloroform at the ordinary temperature ; 
(v) the ethyl ester, b. p. 206°, described by Schultz and Liw, is not 
ethyl acetylacrylate, but the ester of the ketonic acid produced by the 
decomposition of the acid C,H,0O, ; (vi) the formula C,H,O,, as against 
C,H,O,, is confirmed by a determination of the molecular weight by the 
ebullioscopic method in ethyl alcohol. 

The acid C,H,O, is definitely proved to be B-methyl-y-crotonolactone- 
y-acetic acid, No. —_-G>OH-CH,CO,H, by the following evidence. 
The lactonic character is shown by titration, the acid C,;H,O, reacting 
as monobasic or dibasic according as it is rapidly titrated or kept for 
some time with an excess of sodium hydroxide. ‘The silver salt, 
C,H,O,Ag, and ethyl iodide yield the ethyl ester, C,H,,0,, b. p. 
183—185°/13 mm., D? 1:153, which can also be obtained by boiling 
the acid O,H,O, with 0°5% alcoholic hydrogen chloride for not more 
than two hours; the methyl ester, C,H,,O,, has m. p. 36—37°, and 
b. p. 180°/13 mm. The dibasic acid C,H,,O, obtained by the rupture 
of the lactone ring in 8-methyl-y-crotonolactone-y-acetic acid has not 
been isolated ; :its si/ver salt, C,H,O,Ag,, prepared by keeping the 
lactonic acid in an excess of alkali, neutralising, and adding silver 
nitrate, reacts with methyl and ethyl iodides to form the methy/ ester, 
C,H,,0,, b. p. 146—148°/12 mm., Dj? 1°145, and ethyl ester, C,,H,,0,, 
b. p. 152—154°/10 mm., D?’ 1-077 respectively. These esters are more 
conveniently obtained by boiling methyl or ethyl methylerotonolactone- 
acetate with 10% methyl- or ethyl-alcoholic hydrogen chloride. 

During esterification with alcohol and concentrated sulphuric acid 
or by warming with aqueous alkalis or mineral acids, B-methyl- 
y-crotonolactone-y-acetic acid combines with water and loses carbon 
dioxide, thereby yielding B-methyl-levulic acid. The constitution of 
the 8-methyl-levulic acid is proved by the formation of bromoform and 
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methylsuccinic acid by treatment with alkaline potassium hypobromite 
and by direct comparison with synthetic B-methyl-levulic acid (m. p. 
31°5°, not —12° as stated in the literature). It forms a phenyl- 
hydrazone, m. p. 125°, colourless leaflets, nitrophenylhydrazone, m. p. 
168—169°, golden-yellow needles, semicarbazone, m. p. 178--179° 
(Blaise gives 197°), ethyl ester, b. p. 206°, D? 0:989, and methyl 
ester, b. p. 199°7—-200:2° or 82—83°/10 mm., D? 1022, D? 0-9786, 
n> 1°40518 (phenylhydrazone, m. p. 88°, colourless, rhombic crystals, 
p-nitrophenylhydrazone, m. p. 147°, golden-yellow pri-ms), and yields by 
distillation a mixture of two isomeric methylangelicolactones, b. p. 
87—89°/13 mm., m. p. —12°, Df? 1°0563, nf 1:°45452, and b. p. 
114—115°/13 mm., D7? 1:0613, n> 1-46439 respectively. 

The dibasic acid produced in the form of its sodium salt by the 
rupture of the lactone ring in B-methyl-y-crotonolactone-y-acetic acid 
by an excess of sodium hydroxide contains an unbranched chain of 
carbon atoms (excepting that of the methyl group). This is proved by 
reducing B-methyl-y-crotonolactone-y-acetic acid in the presence of an 
excess of alkali with sodium amalgam, whereby [-methyldihydro- 
muconic acid, CO,H*CH,*CMe:CH-CH,°CO,H, m. p. 140° (the position 
of the double linking has not been established), is obtained, which in its 
turn is reduced by hydrogen (1°5 atmos.) and colloidal palladium to 
B-methyladipic acid. The reduction of sodium f-methyl-y-crotono- 
lactone-y-acetate in neutral aqueous solution by sodium amalgam in an 
atmosphere of carbon dioxide leads to the formation of the /actone, 
m. p. 72°, of y-hydroxy-f-methyladipic acid, 

Oo o> CH-CH, COE. 

The production of 8-methyldihydromuconicacid from 8-methy]-y-crotono- 
lactone-y-acetic acid is quite parallel tothat of By-diphenyldihydromuconic 
acid from By-dipheny]-y-crotonolactone-y-acetic acid (Beschke, A., 1912, 
i, 889), and gives the clue to the constitution of the acid C,H,O,. For 
the complete proof of the constitution, however, the following three 
facts are necessary. The position of the double linking is proved as 
follows. By oxidation with potassium permanganate and aqueous 
sodium carbonate in an atmosphere of carbon dioxide, B-methyl-y- 
crotonolactone-y-acetic acid yields oxalic acid and f-hydroxylevulic 
acid ; the latter has not been isolated as such, but its presence is 
proved by the isolation, in the form of the osazone, of its product of 
decomposition, diacetyl. Confirmatory proof is obtained by treating 
methy! B-methyl-y-crotonolactone-y-acetate with 10% ozone in chloro- 
form and decomposing the viscous ozonide with warm water, whereby 
hydrogen peroxide, oxalic acid, and methyl f-hydroxylevulate are 
formed ; the last substance has been detected by means of phenyl- 
hydrazine, with which it :eacts to form the phenylhydrazone, m. p. 
210—211° (corr.), colourless leaflets, of 3-acetyl-1-pheny]-5-pyrazolone, 
NHPh-N:0MeC<p ig The same phenylhydrazone, which 
exhibits all the reactions typical of pyrazolones, is obtained by heating 
methyl 8-bromolevulate with aqueous methyl] alcohol and magnesium 
carbonate at 70° and treating the resulting syrup of methyl 
f-hydroxylevulate with phenylhydrazine and 50% acetic acid. 
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The proof that 8-methyl-y-crotonolactone-y-acetic acid is a y-lactone 
with the double linking in the af-position follows, in accordance with 
Thiele’s researches on unsaturated lactones, from the facts that the 
lactonic acid reduces ammoniacal silver oxide and Fehling’s solution, 
develops a yellow coloration with alcoholic potassium hydroxide, does 
not react additively with bromine, and condenses with benzaldehyde in 
the presence of a few drops of piperidine, but not of aniline, to form 


ad-dibenzylidene-B-methylangelicolactone, CH PhiCH-0< on 
m. p. 130°, orange-red needles, carbon dioxide being evolved and the 
double linking shifting from the aB- to the By-position, which is char- 
acteristic of aB-unsaturated lactones during their condensation with 
benzaldehyde in the presence of piperidine. 

The course of the reaction whereby 3-nitro-p-cresol is converted into 
8-methyl]-y-crotonolactone-y-acetic acid has been studied quantitatively 
so far as the volatile products of the decomposition are concerned. 
Carbon dioxide and sulphur dioxide are produced only in traces 
(compare Schultz and Low, loc. cit.) ; also, ammonia is not a primary 
product of the decomposition, but hydroxylamine is formed in 
appreciable quantities. The function of the sulphuric acid is merely 
hydrolytic. 3-Nitro-p-cresol, reacting in the isomeric form of the 
nitronic acid, undergoes fissive hydrolysis yielding ultimately the 
hydroxamic acid, CO,H*CH:CH*CMe:CH-C(OH):NOH ; the latter 
is hydrolysed to hydroxylamine and f-methylmuconic acid which 
lactonises to B-methyl-y-crotonolactone-y-acetic acid. 

The authors have obtained in larger quantity the nitrogenous acid 
by-product formed during the decomposition of 3-nitro-p-cresol by 
concentrated sulphuric acid (Schultz and Low, loc. cit.). It has the 
formula C,H,O,N, m. p. 207° (decomp.), forms a methyl ester, 
m. p. 114°, b, p. about 150°/12 mm., colourless leaflets, does not 
exhibit reducing properties, gives precipitates with metallic salt 
solutions, and develops a yellowish-red coloration with alcoholic ferric 
chloride. Most probably it is 2-hydroxy-4-methylpyridine-6-carboxylic 
acid, produced from the hypothetical hydroxamic acid (see above) by 
loss of water and ring closure. C.S. 


Cholic Acid. IV. Rearrangement in the Oximes of Deriv- 
atives of Cholic Acid. Martin Scuenck (Zettsch. physiol. Chem., 1914, 
89, 360—366. Compare A., 1913, i, 1042).—When the trioxime of 
dehydrocholic acid is heated for fifteen to twenty minutes on a steam- 
bath with 90% sulphuric acid, rearrangement occurs. The isotrioxime, 
C.,H,,0;N,, is a colourless, crystalline substance, which on heating be- 
comes brown at about 187° and decomposes at about 210°. When its 
solution in hydrochloric acid is boiled for some time, it remains clear, 
whilst a similar solution of the original trioxime deposits a precipitate 
of dehydrochloric acid. 

The dioxime of bilianic acid undergoes rearrangement when treated 
with sulphuric acid in the manner described. The isodtoxime 
C,,H,,0,N,, crystallises in needles, which become brown at about 250° 
and decompose at about 258°. Its solution in hydrochloric acid remains 
clear on boiling, whilst that of the original dioxime does not. R. V. 8. 
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Formaldehyde. IV. The Vapours of Formaldehyde and its 
Polymerides. Frieprica AverBacH and Werner PLUppEMANN 
(Arb. Kais. Gesund. Amt., 1914, 47, 116—132. Compare idid., 1909, 
30, 195; A., 1905, i, 859 ; 1908, i, 131).—Pure anhydrous formalde- 
hyde vapour, diluted only with nitrogen, can be obtained by the 
vaporisation of a-polyoxymethylene in a current of warm nitrogen, the 
vapours being first heated to 220—230° in order to depolymerise them, 
and then cooled to - 25° to —30° in order to bring about the depo- 
sition of any residual polymeride. Formaldehyde vapour prepared in 
this way shows no appreciable tendency to polymerise at temperatures 
up to 100°. This result made it possible to investigate the vapours 
obtained from polyoxymethylenes at temperatures up to 100°; the 
vapours were first cooled to — 25° to — 30° in order to condense the 
polymerides, and then passed through water to dissolve the form- 
aldehyde ; the quantities of the polymerides and of formaldehyde were 
then determined by analysis. 

a-Polyoxymethylene, when vaporised in a current of dry air at 
40—100°, gives only vapours of polyoxymethylene ; the same is true 
for B-polyoxymethylene at 40—60°, except that the vapours change 
partly into the more stable a-polymeride. In neither case is any 
appreciable quantity of simple formaldehyde contained in the vapours. 

Water and aqueous vapour cause depolymerisation of the polyoxy- 
methylenes and their vapours, but the process is slow and incomplete. 

These results are of importance in connexion with the use of the 
solid polymerides of formaldehyde for disinfecting purposes, since only 
the unimolecular formaldehyde is a disinfectant. Larger quantities of 
the solids must be used in the presence of water than of aqueous 
formaldehyde solution. 

In the iodometric estimation of solutions of formaldehyde, iodine and 
alkali should not be mixed before the addition of formaldehyde, other- 
wise the iodate formed will not oxidise the formaldehyde. In the 
estimation in alkaline solutions, the solution should be neutralised 
before the addition of iodine, and only then made alkaline once more. 
The excess of iodine should be at least 50% of the iodine used up in 
the oxidation. T. &. P. 


Preparation of Acetaldehyde and its Condensation and 
Polymerisation Products from Acetylene. NatHan Grinstein 
(D.R.-P. 270049).—Acetylene is led into a mixture of mercuric oxide 
and 25% sulphuric acid at 40—45°, and the acetaldehyde which is 
formed is immediately distilled off at 30°/400mm. The last fractions, 
consisting of crotonaldehyde and paracetaldehyde, are distilled at 
40°/10—15 mm. J.0. C. 


Some Organic Preparations. L. P. Kyriaxipes (J. Amer. 
Chem. Soc., 1914, 36, 530—537).—Aldols are best prepared by 
means of Grignard and Abelmann’s method, which consists in treat- 
ivg an ethereal solution of the aldehyde with alkali hydroxide. 
Condensation can be effected in this way even in the case of aldehydes 
which are very sensitive towards alkali hydroxide. 

Aldols and ketonic alcohols can be converted into the corresponding 
dihydroxy-compounds by electrolytic reduction in sulphuric acid 
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solution, preferably with a lead cathode. Aldols are also easily 

reduced to the glycols by Zelinski and Ujedinov’s method 

(A., 1912, i, 16). Acetbutyraldol [B-hydroxy-a-ethylbutaldehyde}, 
OH:CHMe:CHEt-CHO, 

has b. p. 102—104°/20 mm. 

Pinacone can be prepared by reducing acetone with calcium 
amalgam. 

Crotonaldehyde can be readily prepared by heating acetaldol in 
presence of powdered aluminium phosphate ; the yield amounts to 
about 60% of the theoretical. 

Ethylideneacetone can be prepared by heating hydracetylacetone 
(pentan-é-ol-8-one) with a few drops of concentrated sulphuric acid. 
Mesityl oxide can be obtained in a similar manner from diacetone 
alcohol [tsohexan-é-ol-B-one]. E. G. 


The Catalysts of Acids. A. MartHe (Bull. Soc. chim., 1914, 
[iv], 15, 321—324).—Polemical. A reply to Senderens (compare this 
vol., i, 251). W. G. 


Some Applications of Catalytic Methods. A, MaiiHe (Bull. 
Soc. chim., 1914, [iv], 15, 327—329).—Methods of utilising ketones 
prepared by catalysis of acids by means of the oxides of cadmium, 
iron, or manganese (compare A., 1913, i, 700, and this vol., i, 548) 
by catalytic means employing finely divided nickel and metallic 
oxides. 

Propionone passed over divided nickel at 140—150° yields diethy]- 
earbinol, CHEt,*OH, b. p. 116°, which when passed with ammonia 
over thorium oxide at 350—380° yields diethylcarbinylamine | y-amino- 
pentane], CHEt,-NH,, b. p. 90°. With hydrogen sulphide in the 
presence of thorium oxide it gives the mercaptan, CHEt,°SH, b. p. 
105°. 

Propiononeoxime, b. p. 165°, when passed with hydrogen over 
finely divided nickel yields y-aminopentane, b. p. 90—91°, and the 
secondary amine, NH(CHEt,),, b. p. 170°, giving a phenylurethane, 
m. p. 177°. 

Direct hydrogenation of butyrone in the presence of finely divided 
nickel at 150° gives dipropylearbinol, CHPr,-OH, b. p. 152—154°. 
In the presence of thorium oxide at 350° with ammonia this alcohol 
gives dipropylcarbinylamine, b. p. 140°, whilst with hydrogen sulphide 
under the same conditions it gives a mixture of Ay-heptene, 

7 CHEt:CHPr, 
b. p. 97—98°, dipropylcarbinyl mercaptan, CHPr,°SH, b. p. 135—138°, 
which yields a white precipitate with mercuric chloride, and a 
small quantity of a sulphide, (CHPr,),*S, b. p. 210°. Butyroxime, 
b. p. 195°, on hydrogenation by means of finely divided nickel at 
200°, gives a-mixture of dipropylearbinylamine, b. p. 140°, and the 
secondary amine, NH(CHPr,),, b. p. 230°. 

isoButyrone by a similar series of reactions has given the following 
compounds : ditsopropylearbinol, CHPr,*-OH, b. p. 130—133° ; 
ad-dimethyl-A*-pentene, b. p. 82—84° ; diisopropylcarbinyl mercaptan, 
CHPr,#-SH, b. p. 110—113°; diisopropylearbinylamine, CHPr,*-NH,, 
b. p. 125°, and the secondary amine, NH(CHPr,®),, b. p. 210—213°. 
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isoValerone yields the following derivatives: ditsobutylcarbinol, 
be id ‘CHMe,),"OH, b. p. 173—175°; (¢-dimethyl-Ay-heptene, 
b. . 132—134° ; ; diisobutylearbinyl mercaptan, CH(CH:CHMe,),°SH, 
b. > 155—158°, giving a yellow precipitate with mercury salts ; 
diisobutylmethylamine, b. p. 164—166°, and the secondary amine, 
NH[CH(CH,°CHMe,),],, b. p. 248—251°, giving a —." 
m. p. 183°, W.G 


Dissociation Processes in the Sugar Group. III. J. U. Ner 
(Annalen, 1914, 403, 204—383. Compare A., 1908, i, 5; 1910, i, 
711).—A complete and very simple explanation can now be given of 
the behaviour of any carbohydrate in aqueous alkali hydroxides 
towards oxidising agents such as air, hydrogen peroxide, or the oxides 
of mercury, silver, and copper. The necessary preliminary work on 
the behaviour of carbohydrates in aqueous alkali hydroxides in the 
absence of an oxidising agent (loc. cit.) has yielded as its most im- 
portant result the proof that in weak alkaline solution any carbo- 
hydrate exists eventually as an equilibrium mixture of, theoretically, 
116, actually, only 93 different substances (see below). The 
equilibrium is disturbed, in the absence of an oxidising agent, by the 
conversion of the different sugars into C,, C,, C;, and C, saccharinic 
acids ; in the presence of air or other oxidising agents, the oxidation 
of the 47 sugars present results in the formation of carbon dioxide, 
formic, glycollic, oxalic, and di-glyceric acids, four trihydroxybutyric 
acids, eight tetrahydroxyvaleric acids, and eight pentahydroxyhexoic 
acids, the separation and quantitative isolation of which has occupied 
the author during the last nine years. Some errors in the previous 
researches have been corrected. 

I. Fission of hexoses in all three theoretically possible directions.— By 
the spontaneous decomposition of the af-, By-, and yé-dienols produced in 
alkaline solution, any hexose may yield (a) formaldehyde and aldopent- 
oses, (5) diose and aldotetroses, (c) d/-glyceraldehyde. Examples of (b) and 
(c) have been recorded (/oc. cit.), but the author has repeatedly been unable 
to verify (a) experimentally. It has now been shown that this decomposi- 
tion actually occurs to a considerable extent. The oxidation of dextrose 
and of d-galactose in weak alkaline solution by air, hydrogen peroxide, or 
Fehling’s solution yields d-arabonic acid and d-lyxonic acid respectively. 
These two acids, which have erroneously been described as a-hydroxy- 
methyl-d-arabonic acid and a- -hydroxymethyl-d- lyxonic acid (Spoehr, 
A., 1910, i, 221; Nef and Lucas, ibid, i, 711), are evidently produced 
by the oxidation of d-arabinose and d- -lyxose resulting from the dis- 
sociation of dextrose-a8-dienol and d-galactose-af-dienol. 

A 1% aqueous solution of d-galactose containing sodium hydroxide 
(6 equiv.) is oxidised for forty-eight hours at 30—40° by a rapid cur- 
rent of purified air, and the completely colourless solution yields there- 
by 1:27 grams of carbon dioxide, 12°81 of formic acid, and 40°95 of 
non-volatile hydroxy-acids (from 50 grams of thesugar). The isolation 
and separation of the individual acids was only possible after a 
thorough study had been made of all obtainable, optically active 
hexonic, pentonic, and tetronic acids, C,H,»,On,,. The conditions of 
lactone formation have been especially studied, and have led to the 
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remarkable result that hydroxy-acids, C,H n,,On,,, can yield quite 
generally bimolecular a-lactones and unimolecular B- and y-lactones. 
With the information thus gained, the author has been able to ascer- 
tain that the mixture of non-volatile acids obtained by the oxidation 
of d-galactose contains only glycollic acid, traces of oxalic acid, d- and 
l-glyceric acids, /-threono-y-(and {%)-lactone, d-erytherono-y-lactone, 
d-lyxono-y-lactone, a little 7-xylono-y-lactone, and a resin. (The for- 
mation of this resin in varying amounts during oxidation explains 
why the different sugars of the d-glucose and d-galactose series do not 
give exactly the same results by titration with Fehling’s solution.) 

d-Lyxono-y-lactone when quite pure has m. p. 113—114° and [a]? 
+82°4° in 4% aqueous solution. It is most conveniently isolated as 
the phenylhydrazide, which forms a crystalline quinine salt, m. p. 169°, 
[a] — 109°8°, and yields by oxidation with nitric acid, D 1°21, the 
same d-aBy-trihydroxyglutaric acid, m. p. 128°, [a]}° +22°8°, as does 
d-arabonic acid. 

The physical constants of /-xylono-y-lactone and of its derivatives 
given in the literature are frequently incorrect. The oxidation of 
l-xylose by aqueous bromine yields a mixture probably of B- and y-lac- 
tones of /-xylonic acid, from which only the latter has been isolated in a 
pure state. /-Xylono-y-lactone has m. p. 99—103°, [a]? +89°56° (all 
specific rotations in the paper are calculated from the rotations in 4% 
aqueous solution unless otherwise stated), and forms a cinchonine salt, 
m. p. 179°, [a]? +126°2°, and brucine salt, m. p. 176° (anhydrous), 
[a}p — 18-79. 

Glycollic acid can be completely removed from a mixture of non- 


volatile hydroxy-acids by evaporating a concentrated aqueous solution- © 


of the mixture to dryness on the water-bath. 

l-Threonolactone yields strychnine 1|-threonate, m. p. 115—120°, 
tas —28°5°, and the corresponding quinine salt, m. p. 168°, 
a}> — 116°99°, and brucine salt, m. p. 214°, {a]} — 32°4°; the last is by 
far the most suitable alkaloid salt for the isolation of /-threonolactone. 

The reaction between /-xylose and 19% hydrogen cyanide in the 
presence of a few drops of 30% ammonia yields /-gulonic acid and a 
little /-idonic acid ; the original paper must be consulted for details of 
the separation of the former as /-gulono-y-lactone and of the latter as 
brucine idonate. 

l-Gulonic acid forms a brucine salt, m. p. 162—164°, [a]? — 18°67°, 
flattened needles, quinine salt, m. p. 155°, [a]? - 94:4°, strychnine, 
decomp. 120—125°, [a]? — 17°24°, and cinchonine salt, which is a syrup. 

l-Idonic acid forms a quinine salt, m. p. 158°, [a]? — 103-19, 
strychnine salt, decomp. 120—125°, [a] — 26°, and unstable phenyl- 
hydrazide, m. p. 100—110°, [a]? — 12°42°. 

When a very dilute aqueous solution of calcium d-galactonate is 
Shaken at 50° with the calculated amount of oxalic acid, rapidly cooled 
and filtered, and the filtrate is rapidly evaporated under 20 mm. 
pressure, or when the cadmium salt, suspended in cold water, is treated 
with hydrogen sulphide and the filtrate is similarly evaporated, there 
1s produced in 50% yield ortho-bis-d-galactonic acid, 

C,H,,0,,CH,(OH):(CH-OH],°C(OH),, 
m. p. 140—142°, [a]? —11°69°, clusters of transparent needles. The 
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ortho-acid in the solid state is bimolecular and very stable, and does 
not lose a trace of water by keeping over sulphuric acid in a vacuum ; 
in aqueous solution it is unimolecular. By heating the ortho-acid at 
its m. p. and under 20 mm. pressure, it loses water very rapidly, but 
immediately, by intramolecular addition, there is produced from the 
primarily iormed, unimolecular d-galactonic acid an equilibrium 
mixture of d-galactono-y-lactone hydrate, d-gulactono-y-lactone, and 
d-galactonic acid. Exactly the same changes occur to the extent of 
70% when a cold 4% aqueous solution of the ortho-acid is kept for 
three weeks; the change is more rapid and more complete when the 
solution is heated at 100°. The solution finally contains at 20° about 
70% of d-galactono-y-lactone hydrate, about 29% of d-galactonic acid, 
and a little d-galactono-y-lactone ; by evaporating the water completely 
under 15 mm. pressure and heating the resulting syrup for a long 
time at 100°/15 mm., the solid residue consists entirely of d-galactono- 
y-lactone. Crystals of d-galactono-y-lactone hydrate change smoothly 
to the y-lactone by keeping for two days over sulphuric acid in a 
vacuum ; conversely, the y-lactone changes to the y-lactone hydrate by 
keeping in a powdered state for two days in a closed vessel containing 
water. 

d-Galactonic acid forms a brucine salt, m. p. 141—143°, [a]} 
— 23°39°, cinchonine salt, a syrup, ard a very sparingly soluble quinine 
salt, m. p. 160°, [a]? — 98°7°. 

Anderson’s experiments on the oxidation of d-galactose in weak 
alkaline solution by Fehling’s solution (A., 1909, i, 881) have been 
repeated with substantially the same results. A larger amount of 
d-talonic acid has been found, the absence of /-gulonic and /-idonic acids 
has been proved with a considerable degree of certainty, and Ander- 
son’s a-hydroxymethyl!-d-arabonie acid and a-hydroxymethyl-d-lyxonic 
acid are shown to be d-arabonic acid and d-lyxonic acid respectively. 

Spoehr’s experiments (loc, cit.) on the oxidation of d-galactose by 
3% hydrogen peroxide in alkaline solution are somewhat superficial 
and therefore have been repeated by the author with great thorough- 
ness. It has been found that a much more concentrated solution of 
hydrogen peroxide can be used without causing an alteration in the 
relative quantities of the oxidation products, and that a larger amount 
of non-volatile bydroxy-acids is produced when the sodium hydroxide 
is added gradually. In addition to a large quantity of formic acid and 
traces of oxalic acid, the author has identified glycollic, di-glyceric, 
l-threonic, d-erythronic, d-lyxonic, /-xylonic, d-galactonic, and d-talonic 
acids; the quantity of the C,-acids is very much less than that 
obtained when air is the oxidising agent, but, in contrast to the results 
of oxidation with Fehling’s solution, still exceeds the amount of the 
C,-acids produced. 

The oxidation of J-xylose or /-arabinose by 3% hydrogen peroxide in 
aqueous sodium hydroxide yields an amount of formic acid which 
shows that under the conditions of the experiment about 80% of the 
sugar has dissociated to hydroxymethylene. The non-volatile hydroxy- 
acids, about 23% in amount, consist most probably of d-lyxonic, 
l-xylonic, /-threonic, dl-glyceric, and glycollic acids, together with 
traces of d-erythronic and oxalic acids ; in accordance with expectation, 
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Lerythronic acid (and /-glyceric acid) has been isolated from the mixture 
of hydroxy-acids obtained by the oxidation of /-arabinose. 

d-Gluconic acid forms a calcium salt, voluminous anhydrous crystals, 
fale +10°5°, cinchonine salt, m. p. 189°, [a]> +124°6°, plates (by far 
the most suitable derivative for the isolation of d-gluconic acid), brucine 
salt, m. p. 120—125° (150—155°, anhydrous), [a] —18°76°, quinine 
salt, m. p. 140°, [a]? — 94°6°, and strychnine salt, decomp. 110—130°, 
[a] — 14°38°. d-Mannonic acid forms a calcium salt, flattened needles 
containing 2H,O, [a]j) — 7°52°, a quinine salt, m. p. 165°, [a]> — 102°, but 
is best isolated as the brucine salt, m. p. 212°, [a]? — 26°73°. 

II. Limited Equilibrium of Tetroses, Pentoses, or Hexoses,—When 
the amount of sodium hydroxide or other alkaline hydroxide in a sugar 
solution is diminished from more than one equiv. to 0°5 equiv., the 
number of substances in the system, after equilibrium has been 
attained, is very much smaller ; for example, dextrose or d-galactose 
yields only a mixture of the six isomeric active sugars of the corres- 
ponding series, /-arabinose or /-xylose yields the corresponding three 
active pentoses, and d- or /-erythrose yeilds d-erythrose, /-threose, and 
d-B-ketotetrose, or the three antipodes respectively. The various 
hexose-, pentose-, and tetrose-dienols do not decompose under these 
conditions into lower aldoses according to fission (a) above. 

The study of the limited equilibrium existing under such conditions 
shows that (i) the relative quantities of the sugars present are 
strikingly different after equilibrium has been established, (ii) ketoses 
are enolised only in quite definite directions, that is, only certain 
preferred olefinedienols are formed, not all those theoretically possible. 
Thus a 30% aqueous solution of dextrose, d-mannose, or d-fructose, 
in the presence of calcium hydroxide (1/20 equiv.), at 15—20°, attains 
equilibrium after three months and then contains, in addition to sugar- 
resin and appreciable quantities of polysaccharides, dextrose, 
d-mannose, d-fructose, d-y-fructose, and a- and f-d-glutose; the 
presence of these sugars and the absence of d-allose, d-latose, and 
other aldo- and keto-hexoses prove that the only dienols existing in 
the solution are a-d-glucose-aB-dienol and d-glucose-By-dienol. (A 
mixture of aldoses and ketoses can be sharply separated by keeping 
a cold 12% aqueous solution for seven days with bromine, whereby the 
aldoses are oxidised to the corresponding aldonic acids whilst the 
ketoses are scarcely affected.) The application of this method to the 
preceding mixture of sugars obtained from dextrose, d-mannose, or 
d-fructose and 1/20 equiv. of calcium hydroxide shows that aldoses 
and ketoses are formed in approximately equal quantities ; the aldoses 
consist of dextrose and d-mannose in the ratio 5: 1. 

Quite similar results have been obtained with d-galactose in the 
presence of a little alkali hydroxide. Only the six sugars of the 
d-galactose series are formed, showing that the solution contains only 
two olefinedienols, a-d-galactose-aB-dienol and d-galactose-fy-dienol ; 
over 90% of the aldoses present consists of d-galactose. Similarly, 
l-arabinose yields an equilibrium mixture of /-arabinose, /-ribose, and 
lerythro-£-ketopentose (hence the only dienol is /-arabinose-af-dienol), 
whilst /-xylose yields /-xylose, d-lyxose, and /-threo-8-ketopentose. The 
tetroses being difficultly obtained, the proof of the preceding statement 
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has in this case been obtained as follows. In the presence of an 
excess of sodium hydroxide, /-arabinose (in the form of its a8-dienol) 
decomposes into hydroxymethylene and /-erythrosemethylene-enol ; the 
latter is immediately converted into a mixture of the three active 
sugars of the /-erythrose series. Similarly, dextrose and d-galactose 
(in the form of their By-dienols) decompose into diose and d-erythrose 
or /-threose ; each of the latter at once changes to one and the same 
mixture of the three sugars of the d-erythrose series. The fact that 
only the tbree, not the six possible, tetroses are formed is established 
by an examination of the products of oxidation of /-arabinose by air, 
hydrogen peroxide, copper oxide, or mercuric oxide in the presence 
of an excess of sodium hydroxide ; these products contain only two 
active tribydroxybutyric acids, namely, /-erythronic and d-threonic 
acids, Similarly, the oxidation of dextrose by air in weak alkaline 
solution at 20—40° yields, amongst other products, only two active 
trihydroxybutyric acids (d-erythronic and /-threonic acids). However, 
when dextrose, d-mannose, or d-fructose is oxidised by copper oxide or 
mercuric oxide in the presence of an excess of alkali, the products 
contain, in addition to those formed by atmospheric oxidation, two 
active hexonic acids (d-gluconic and d-mannonic acids). These facts 
prove that (i) in spite of the presence of an excess of alkali, only the 
six sugars of the dextrose series are present in the solution, (ii) that 
not one of these sugars is oxidised by air or hydrogen peroxide (air can 
be passed for seventy-one hours through a solution of dextrose or 
d-fructose containing one-sixth equiv. of barium hydroxide without 
any appreciable oxidation occurring), (iii) that only three of the six 
sugars are oxidised by copper oxide and an excess of alkali, namely, 
dextrose, d-mannose, and d-fructose ; these yield the same af-d-gluc- 
osone, which then partly changes to d-gluconic and d-mannonic acids 
by a “benzilic acid transformation,” and partly enolises to the 
By-dienol, which then decomposes into d-erythrose and glyoxal. 

Quite similar results are obtained by the oxidation of d-galactose by 
air at 30—40° in the presence of sodium hydroxide (6 equiv.). Only 
traces of hexonic acids are produced (see above), so that none of the 
six sugars of the d-galactose series are oxidised as such; the 
substances actually obtained are those formed by the oxidation of the 
fission products of a-d-galacto+e-aB-dienol, d-galactose-By-dienol, and 
d-galactose-yd-dienol. When hydrogen peroxide or copper oxide is 
employed as the oxidising agent, the products, although formed in 
quite different proportions in each case, are the same as those 
obtained by atmospheric oxidation, but in addition two hexonic acids 
(d-galactonic and d-talonic acids, the transformation products of (a)-af- 
d-galactosone) are formed. 

IIL. Conversion of Pentoses and Hexoses into the corresponding 
Sugar-resins and Polysaccharides.—The study of the limited equilibrium 
described under II is rendered difficult by two disturbing factors, 
namely, the formation of resins and of polysaccharides. 

The resins which are produced when a solution of a sugar is kept or 
warmed with the hydroxide of sodium, potassium, barium, calcium, or 
lead (1/30—1/6 equiv.) cannot be diose resins as previously suggested 
because pentoses and hexoses, as has just been shown, do not decom- 


re 


See. Sen 


ORGANIC CHEMISTRY. i, 495 


pose into smaller molecules in the presence of a little metallic 
hydroxide. The author now is of opinion that each individual sugar, 
by salt-formation and the thereby increased methylene dissociation, 


-OH(OH):CH(OM)-CO- = -CH(OH)--CO: + MOH, 
is unavoidably and irreversibly transformed partly into a mixture of 


VY 
methylene polymerides, [-CH(OH)-C-CO:],. If this is the explana- 
tion, resin formation should diminish as the concentration of the 
metallic hydroxide diminishes. This is actually the case, but when 
the quantity of the hydroxide (best, calcium hydroxide) falls below. 
1/30 equiv., enolisation of the sugar no longer occurs and the sugar 
(dextrose, d-mannose, d-frustose, etc.) can be kept unchanged in solu- 
tion fora month. When the conditions are such that enolisation can 
occur without simultaneous salt-formation, no trace of resin is formed 
(saccharinic acids, the formation of which also depends on salt- 
formation, are also not formed). 

The mutual interconversion of the individual sugars of a definite 
pentose or hexose series is effected best by simply keeping for a long 
time at the ordinary temperature a concentrated aqueous solution of 
the sugar containing 4—2 equiv. of sodium carbonate. In the 
presence of 2 equiv., there is neither the slightest decomposition of 
the existent dienols nor any trace of saccharinic acids formed, but 
only a very small amount of resin; the formation of this is com- 
pletely prevented when only } equiv. of sodium carbonate is present. 
Concentrated solutions of individual pentoses or hexoses containing 
3 equiv. of potassium hydrogen carbonate can be kept in closed 
vessels for two months at the ordinary temperature without undergoing 
the slightest change, in particular, without the formation of poly- 
saccharides, ‘ 

Polysaccharides synthesised from pentoses and hexoses belong to 
two classes, those which are hydrolysed only with difficulty, and those 
which are easily hydrolysed to simple sugars by weak acids or by a 
little hydrochloric acid. Disaccharides of both classes are formed 
when the solution of a sugar is treated with sodium carbonate or a 
little metallic hydroxide. Moreover, the disaccharides produced from 
dextrose by a little calcium hydroxide are quite different, according to 
the optical behaviour of their products of hydrolysis, from those 
formed from dextrose by sodium carbonate. In both reactions 
a-bishexoses, C,,H,,0,, are formed, but only in the presence of the 
metallic hydroxide are these, by salt-formation and subsequent loss of 
metallic hydroxide (1 or 2 mols.), converted into anhydro-a-bishexoses 
(disaccharides), C,,.H,,0,,, or bisanhydro-a-bishexoses, C,,H,,0,,. 

The discovery of the conditions under which any individual pentose 
or hexose or suitably selected mixture can be converted (i) by poly- 
merisation into only the corresponding a-bisose (CpH nOn),, and (ii) by 
condensation into only the corresponding polysaccharide is very 
important. The first object is attained simply by keeping a con- 
centrated aqueous solution of the sugar at the ordinary temperature 
in the presence of 1—3 equiv. of calcium acetate. The formation of 
the a-bis-ose is very slow and amounts to 25% after two months, but 
occurs more rapidly at 40—60°. The most favourable conditions have 
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only recently been discovered, and the author has not had time to 
isolate the individual polysaccharides as such ; he has proved, how- 
ever, that disaccharides like maltose and lactose, which are difficultly 
hydrolysed, are not formed. The author’s speculations as to the 
constitutions of the a-bis-oses, therefore, need not be recorded at 
present. One point in connexion with the constitution of simple sugars, 
however, requires mention. It is well known that each simple sugar 
occurs in two optically and crystallographically totally different forms 
which are mutually interconvertible in solution. These two forms are 
almost universally regarded as a- and £-stereoisomeric modifications of 
a y-lactone, for example, a- and £-aldoses, 
—___—_—— () 
OH-CH,*CH(OH)-CH-[CH-OH],-CH-OH, 


and a- and f-ketoses, OH-CH,-CH-[CH-OH],-C(OH)-CH,OH. In 
consequence of his work on lactones (see below), the author claims that 
the two forms are structurally different, one form corresponding with 
the free aldehyde or ketone, 
OH-CH,°(CH-OH]},, “CHO or OH-CH,:(CH-OH],CO-CH,°OH, 
and the other form with a unimolecular a-lactone, 
O 


ZN 
OH-CH,°(CH-OH],-CH-CH-OH, 
or 1: 2- or 2:3 a-ketose, OH*CH,*[CH-OH],°C(OH)-CH, or 
ed 


\4 
O 
O 


ZN 
OH:-CH,"(CH-OH},, ,CH*C(OH):-CH,-OH. 

IV. O,-, C,, C,, and C,ortho-Osones, *CH,*CO-CO-, the Inter- 
mediate Products in the Conversion of Sugars into C,-, C,-, C,-, and 
C,-Saccharinic Acids by Alkali Hydroxides—The conditions under 
which ortho-osone formation from the various hexoses, pentoses, 
tetroses, and trioses may be expected are discussed. Probably salt- 
formation is the first occurrence. An oxidising agent should not be 
present. Also it is essential that alkali hydroxides be absent, 
otherwise the ortho-osone immediately undergoes a “‘benzilic acid 
transformation ” into a saccharinic acid ; moreover, the presence of an 
alkali promotes enolisation, polymerisation, resinification, and con- 
densation of the sugar, so that a mixture of different osones is 
produced instead of one definite osone, ortho-Osone formation, there- 
fore, must be effected in neutral or faintly acid solution, and reasons 
are given for the selection of lead hydroxide or chloride or basic 
acetate (or salts of thorium, zinc, aluminium, or ferrous iron) as the 
best reagent. 

The original paper must be consulted for the wealth of experimental 
details on which are based the generalisations stated in sections I, II, 
III, and IV above. 

The following important observations on lactone formation in the 
sugars are recorded. d-Mannonic acid, liberated from its salts at the 
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ordinary temperature, changes under all conditions at 20° almost 
entirely into d-mannono-B-lactone, 


—0-~ 
OH-CH,°[CH-OH],-CH:CH(OH)-CO, 

m. p. 156°, [a]? +111°1°, highly refractive, octahedral crystals 
(Hedenburg, working under the author's directions, has recently 
observed, m. p. 162° and [a]} +111°85°). The B-lactone, in-contrast to 
the y-lactone (below), changes within twenty-four hours in 4% aqueous 
solution at 20° to d-mannonic acid to the extent of 75%; by rapidly 
removing the water below 50° under reduced pressure, the residue 
consists almost entirely of the B-lactone (details for the preparation of 
the pure B-lactone are given). By heating the aqueous solution on 
the water-bath for four hours and evaporating in an open dish, a 
residue is obtained consisting of mixed crystals of chiefly the y-lactone, 
but containing up to 10% of the B-lactone. The pure y-lactone, m. p. 
151°, [a]>} +51°8°, is obtained by evaporating an aqueous solution of 
the mixed crystals or of d-mannonic acid or of the B-lactone or of ethy] 
d-wannonate with 10% of hydrochloric acid on the water-bath and 
heating the powdered residue until every trace of hydrochloric acid 
has been expelled. A 4% aqueous solution of the y-lactone at 20° 
remains unchanged even after many weeks. In 4% solution, 
d-mannonic acid or its B-lactone undergoes an irreversible change 
to the y-lactone which at 20° requires at least six months for its 
completion. The £#-lactone, suspended in 1% alcoholic hydrogen 
chloride, changes quite smoothly to ethyl d-mannonate within twenty- 
four hours ; the same change occurs when a mixture of d-mannonic 
acid and its f-lactone is dissolved in absolute alcohol. L£thyl 
d-mannonate, thus prepared, has m. p. 164°, crystallises in voluminous 
needles, and is optically inactive; by fusing under 15 mm., it is 
converted into almost pure d-mannono-y-lactone, whilst a 4% aqueous 
solution has [a]}) +28°65° after thirty-six days, and contains d-man- 
nonic acid and its B- and y-lactones. 

From the mixture of uni- and multi-molecular anhydrides obtained 
from d-gluconic acid at all temperatures between 20° and 100° 
(A., 1908, i, 5) or by heating ethyl d-gluconate at 70—80°, the author 
has as yet succeeded in isolating only the unimolecular d-glucono-f- 
and -y-lactones. d-Glucono-f-lactone, m. p. 150—152°, clusters of 
transparent needles, has [a]> +61:7° after it has been in solution for 
twelve minutes, but even in cold aqueous solution it changes with 
extraordinary rapidity to d-gluconic acid, and cannot be recovered 
unchanged by the evaporation of the solution. Zthyl d-gluconate, 
m. p. 60—65° (or 45—54° when containing EtOH), needles, is optically 
inactive. C. 8. 


Some Products of the Decomposition of Dextrose in Alkaline 
Medium. A. Frernpacn and M. Scuoren (Compt. rend., 1914, 158, 
976—978).—On warming a 5% solution of dextrose with two parts per 
thousand of sodium carbonate, there is a rapid fall in the rotation and 
also a progressive diminution in the alkalinity. The volatile acid 
formed is entirely acetic acid. Working with more concentrated 
sodium carbonate (5%) at 100° there is an increased yield of acid. 
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Amongst the non-acid volatile products, the authors have isolated 
methylglyoxal in the form of its osazone, although they have not been 
able to obtain any evidence of the formation of acetaldehyde. Under 
the experimental conditions no lactic acid was obtained. W. G. 


Action of Acids on Lzvulose and Dextrose. M.M. Harrison 
(J. Amer. Chem. Soc., 1914, 36, 586—603).—As the action of acids on 
levulose and dextrose is of great importance in studies of sugar 
hydrolysis, it was considered desirable to investigate the effect of acids 
on the composition and rotatory power of a solution of invert-sugar. 
Experiments have therefore been made on the action of hydrochloric 
and formic acids on solutions of levulose and dextrose. 

In the decomposition of lIwvulose by hydrochloric acid at 60°, it 
has been found that the first change is a bimolecular reaction, and the 
conclusion is drawn that an unstable disaccharide is produced which 
changes reversibly into levulose and levulosin, first described 
by Wohl (A., 1890, 1086). The other decomposition products 
include hydroxymethylfurfuraldehyde, humin, and formic and levulic 
acids. The first two of these are formed by the decomposition 
of the levulosin, whilst the acids are produced from the hydroxy- 
methylfurfuraldehyde. 

The decomposition of dextrose by hydrochloric acid at 75° is also 
bimolecular in its earlier stages, giving rise to the disaccharide, iso- 
maltose. The final decomposition products, formic and levulic acids, 
and humins, appear to be identical with those of levulose, the two 
acids being formed from hydroxymethylfurfuraldehyde. The processes - 
of decomposition in the case of lzvulose and dextrose are thus strictly 
analogous. The assumption made by Koenigsfeld (A., 1912, i, 163) 
that dextrose is partly changed into levulose seems to be without 
foundation. 

The results of this work show that the rate of decomposition of the 
sugars is not rapid enough to vitiate the final polarimetric reading in 
ordinary sugar hydrolysis, and also indicate that in ordinary 
circumstances this final reading is quite trustworthy and does not need 
any correction. E. G. 


Heptoses. Grorce Perrce (Proc. Amer. Soc. Biol. Chem., 1913; J. 
Biol. Chem., 17, xxxv—xxxvi).—d-a-Mannoheptitol and d-a-gala- 
heptitol melt at 188°, and have a specific rotation in saturated borax 
solution of +4°85° and — 435° respectively. They form a compound 
melting at 203° (uncorr). Fischer found d-a-mannoheptitol and 
l-a-mannoheptitol form a compound also melting at 203°. d-a-Manno- 
heptite is therefore the antipode of d-a-galaheptitol. Configurative 
formule of the heptoic acids are given. d-a-Mannopentahydroxy- 
pimelic acid is apparently the antipode of d-a-galapentahydroxy- 
pimelic acid. W. Dz. A. 


Biochemical Synthesis of a-d-Galactosides. II. a-Hthyl- 
toside H. Hérissey and A. Ausry (J. Pharm. Chim., 1914, 

[vii], 9, 327—331. Compare this vol., i, 253).—The authors have 
obtained a-ethylgalactoside in a crystalline form by the method already 
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described for a-methylgalactoside (loc. cit.), 
as determined by them, namely, m. p. 140—142°(corr.), [a], + 185°47’, 
differ somewhat from those given by Fischer and Beensch (compare 
A., 1894, i, 565), but agree with those given for galactitol (compare 
this vol., i, 389). The galactoside does not reduce Fehling’s solution, 
and is readily hydrolysed by dilute mineral acids and by a-galacto- 
sidase in aqueous solution. W. G. 


Biochemical Synthesis by means of Emulsin of the 8-Mono- 
glucoside of Glycol. Em. Bourquetot and M. Bripet (Compt. 
rend., 1914, 158, 898—900 ; J. Pharm. Chim., 1914, [vii], 9, 383—388. 
Compare Fischer and Fischer, A., 1910, i, 716).—The authors have 
prepared a crystalline 8-glycolmonoglucoside, C;H,,0,-0-CH,°CH,°OH, 
by the action of emulsin on an aqueous solution of glycol and dextrose 
containing eighty-seven grams of the former and twenty grams of the 
latter in 100 c.c. At the end of five months, 77% of the dextrose was 
converted into glucoside, which was isolated by precipitating the 
emulsin with alcohol, distilling off the water, alcohol, and glycol under 
reduced pressure, and removing the excess of dextrose by fermentation 
with yeast. The residue finally obtained was dissolved in alcohol and 
precipitated with ether as a pasty mass which slowly crystallised 
on keeping. The crystals so obtained were hygroscopic, had a 
slightly bitter taste, were very soluble in water, moderately soluble in 
alcohol, and had [a]!*-30°55°. The glucoside was hydrolysed by 
emulsin in aqueous solution or by heating with 3% sulphuric acid in a 
sealed tube at 100°. 


Phytin. C. Neusera (Biochem. Zeitsch., 1914, 61, 187—188).— 
Reiteration of the view that phytin is an ester of phosphoric acid and 
inositol. S. B.S. 


The Properties of Phytin. II. M. A. Jeaorov (Biochem. 
Zeitsch. 1914, 61, 41—54. Compare A., 1912, i, 676).—By heating 
together inositol with phosphoric acid under varying conditions, a 
complete synthesis of an organic phosphorus compound could not 
be accomplished, as has been claimed by Carré and Contardi. A 
reaction does, however, take place, even at a comparatively low 
temperature, and the unchanged phosphoric acid can be separated from 
the reaction product by means of ether. A product was obtained by 
this method containing 22°6% of combined phosphoric acid. Experi- 
ments were also carried out to account for the formation of a yellow 
precipitate with molybdate in acid solution, and the conclusion was 
drawn that in the process of precipitation a scission of phosphoric acid 
from the phytin takes place; the precipitate produced contains only a 
small quantity of organic substance. It was also found that scission 
of phosphoric acid takes place when phytin is kept with water under 
aseptic conditions, 8. B. 8. 


Phytin. VIII. (I). Composition of Barium Phytate and 
Phytic Acid. (II). Properties of Phytic Acid and Its Decom- 
position Products. R. J. Anperson (J. Biol. Chem., 1914, 17, 
171—190).—The composition of phytic acid prepared from commercial 


The physical properties 
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phytin agrees with that of inositol hexaphosphate obtained from cotton- 
seed meal, oats, and maize. The crystalline tri- and hepta-barium 
salts were prepared. 

When the acid is dried for forty-eight hours at 105°, under 
diminished pressure, about 75% of the phosphoric acid is found to be 
present as inorganic phosphoric acid. Ten grams of the acid yielded 
0°25 gram of inositol. The organic phosphoric acids remaining were 
isolated as barium salts, but could not be obtained in pure forms. It 
is probable that the different fractions represent more or less impure 
mixtures of the barium salts of tetra-, tri-, di-, and mono-phosphoric 
acid esters of inositol. N. H. J. M. 


The Action of the Silent Discharge on Starch and Glycine. 
Wattuer Los (Biochem. Zeitsch., 1914, 60, 286—296).—The effect 
of the silent discharge on starch solutions is to produce hydrolysis. 
After nine hours, these solutions gave only a light reddish-violet tint 
with iodine solutions, A small amount of the starch was flocculated 
at the same time. By the action of the silent discharge on glycine 
solutions, a small amount of deamidisation could be produced. Traces 
of formaldehyde could also be detected. 8. B. 8. 


The Action of Strong Nitric Acid on Cotton Cellulose. 
Epmunp Kyecut and Apotr Lipscuitz (J. Soc. Chem. Jnd., 1914, 33, 
116—122).—The extent of the action of nitric acid on cellulose 
depends on the concentration of the acid, the time, and the tempera- 
ture. If the concentration is kept constant, increase in temperature 
shortens the time required to produce a given result. For example, 
with an acid of D 1:415 the maximum of firmly combined nitric acid is 
obtained after three hours’ steeping at 31°; raising the temperature to 
61° resulted in the expulsion of the whole of the nitrogen and the 
formation of oxycellulose. 

The physical and chemical properties of the treated cotton are 
described in detail, as also the behaviour of the cotton towards 
all classes of colouring matters. T. 8. P. 


Colloidal Chemistry of the Humus Substances. Sven OpENn 
(Kolloid. Zeitsch. 1914, 14, 123—130. Compare A., 1912, i, 336).— 
The separation of three different substances from an aqueous extract 
of sphagnum peat is described. Two of these substances are colloidal, 
whilst the third gives solutions which are non-colloidal in character. 
If the peat is extracted by treatment with 4-ammonia solution at 
50°, other products are obtained when the extract is fractionally 
coagulated by the addition of sodium chloride or acidified by means of 
hydrochloric acid. 

The substance precipitated by hydrochloric acid yields an aqueous 
suspension, the conductivity of which is 8 x 10-° mho., and if measured 
quantities of ammonia are added to the suspension on the one hand, 
and to an equal volume of distilled water on the other, it is found that 
the electrical conductivity of the first series. of solutions is very much 
greater than that of the pure ammonia solutions. If the added 
ammonia is sufficient in quantity, the difference in the two conductivi- 
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ties is practically constant, and this is supposed to be due to the form- 
ation of ammonium humate. 
Observations made directly with the aqueous extract of sphagnum 
peat are similar in character and afford evidence of the presence of an 
acid in the aqueous suspension of the natural peat substance. If the 
purified acid is dried at 100°, it is transformed into a hard brittle 
substance which is insoluble both in water and in alkalis. By long-con- 
tinued treatment with a solution of alkali, the insoluble form appears 
to be reconverted into the soluble modification, and this transformation 
can be followed by means of conductivity measurements. H. M. D. 


The Hydrates of Primary Amines. Fix Brper (Compt. 
rend., 1914, 158, 876—878).—isoAmylamine, amylamine and iso- 
butylamine form hydrates on exposure to atmospheric moisture in 
long, vertical tubes, sealed at the bottom end, and loosely plugged at 
the top with glass wool. Crystals begin to form just below the glass 
wool and gradually spread down the tube. The crystals are very 
sensitive to variations in atmospheric moisture, and gradually liquefy 
on removing the glass wool plug. Similarly, they liquefy owing to 
the presence of excess of vapour of the base, if the tube is warmed 
slightly. isoAmylamine yields a definite hydrate, C,H,,*NH,,2H,0, 
which on heating in a sealed tube begins to sublime at 70° and melts 
at 95—-96°. In the case of this base a hydrate is also obtained by 
passing dry ammonia gas through a suspension of itsoamylamine 
hydrochloride in dry ether at 0° for two hours, filtering the liquid, and 
allowing it to evaporate in the air. The crystals obtained in this 
way are much larger, but contain a trace of ether and have m. p. 
82°, subliming. The constitution of the hydrates of the other two 
amines has not been determined, but that of amylamine has m. p. 78°, 
and that of isobutylamine has m. p. 74°. All these hydrates are 
very soluble in water and ether, and are strongly alkaline to litmus and 
phenolphthalein. W.G 


Reactions under High Pressures. III. Reactions with Com- 
pressed Ammonia. ArtTHur Srinver (Ber., 1914, 47, 909—913. 
Compare this vol., i, 378).—The author has investigated the action of 
highly compressed ammonia on certain carbonaceous substances. The 
material was placed in a glass vessel contained in an autoclave, liquid 
ammonia was added, and the autoclave quickly closed. Attack of 
the iron of the latter by substances containing halogens was avoided 
by silver-plating the inside. 

Carbon tetrachloride gives, at 140° and in the presence of iodine 
and copper, guanidine, and a small amount of either cyanogen or 
hydrogen cyanide. Ethyl chloride at 220° and 220 atmos. gives a 
mixture of ethylamine (80%), diethylamine (15%), and triethylamine 
(5%) (compare Vincent and Chappuis, A., 1886, 438). Ethylene 
chloride furnishes ethylenediamine hydrochloride ; tie free base was 
obtained from the hydrate by heating with sodium in a sealed tube. 
Chlorobenzene could not be decomposed, whilst bromobenzene, using 
ammonium and aluminium iodides as catalysts, gave only a small 
amount of aniline. The product obtained from tetrachloroethylene 
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was mostly ammonium chloride, together with a black mass, and a 
similar black mass was furnished by hexachloroethane. Dichloro- 
ethylene reacts only to a slight extent, giving apparently monochloro- 
acetylene. Absolute ether and ammonia do not interact at 250° and 
270 atmos., nor was the amide produced from ethy! diethylmalonate at 
150° and 70 atmos. Aqueous ammonia and compressed carbon 
monoxide in the presence of iron did not yield ammonium formate, 
but the formation of carbamide and hydrogen cyanide was observed, 
together with a little violet Prussian blue. 

Methyldichloroamine, which might have been expected to give the 
hitherto unknown methyldi-imide, CH,-N,H, was completely decom- 
posed, giving a substance which reduced ammoniacal silver solution 
feebly, but Fehling’s solution not at all, and had a burning taste. 
The explosions which caused the experiments with this substance to 
be discontinued were possibly due to the presence of nitrogen chloride. 
J.C. C. 


Hexahalogenotellurates [Tellurihaloids]|. A. GurTBizrR and 
F, Fiury [with V. Weinziert (Zeitsch. anorg. Chem., 1914, 86, 
169—195. Comyare A., 1912, i, 241, 689).—The salts described 
below have all the composition (R-NH,),TeX,, where R is the 
organic radicle and X the halogev. They are anhydrous, and form 
glistening crystals, the chlorides being yellow aud the bromides red. 
Most of the crystals are monoclinic or rhombic, and the chlorides and 
bromides crystallise in different systems, but the tetramethyl- 
ammonium chloro- and bromo-compounds are regular, both crystal- 
lising in combinations of the cube and octahedron, 

The following tellurichlorides are described : 7'etramethylammonium, 
tripropylammonium, di- and tri-isobutylammonium, allylammonium, 
tri-iso-amylammonium, guanidinium, m- and p-chloro-anilinium, iso- 
amylanilinium, benzylideneanilinium, benzylethylanilinium, dimethyl-o- 
and -p-toluidinium, y-cumidinium, 3-methy/pyridinivm, lutidinium, 
collidinium, isoguinolinium, piperidinium, benzylmethylammonium, 
benzylidenemethy/ammonium, and benzylidene-ethylammonium. 

The telluribromides described include the above, together with the 
mono- and di-isoamylammonium, aminoguanidinium, o-chloro- 
anilinium, 2:4-dichoroanilinium, o-, m-, and _ p-bromoanilinium, 
m-nitroanilinium, lenzylanilinium, benzylmethylanilinvum, diphenyl- 
ammonium, 2:4- and 3:4-tolylenediammonium, o- and _p-pheneti- 
dinium, and benzoylpiperidinium salts. C. H. D. 


The Double Auric Iodides of Substituted Ammonium Bases. 
Satyaransan DasGupta (/. Amer. Chem. Soc., 1914, 36, 747—751).— 
An attempt to prepare double auric iodides of the alkali metals by the 
addition of auric chloride to solutions of the corresponding iodides was 
unsuccessful, except in the case of cesium, on account of the great 
solubility of the expected compounds. It was found that alkyl- 
ammonium auri-iodides could be readily obtained by this method. 

Caesium auri-iodide, CsAul,, forms lustrous, black crystals. 

Methylammonium auri-iodide, NH,Me,HI,Aul,, butylammonium 
auri-iodide, C,H,*NH,,H1,Aul,, tetramethylammonium auri-iodide. 
4N Me,I,3Aul,, 
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tetraethylammonium auri-iodide, 4NEt,I,3Aul,, quinolinium auri- 
iodide, 2C,H,NI,Aul,, quinoline-ethylammonium aurt-iodide, 
4C,,H,,NI,3Aul,, 
and pyridinium auri-iodide, 4C,H,NI,3AuI,, were black solids. 
Dipropylammonium auri-iodide, 3N Pr,H,I1,Aul,,and tripropylammonium 
auri-iodide, 4NPr,HI,Aul,, were obtainable only of pasty er 
D. F. T. 


Preparation of Hexamethylenetetramine Methyl Thio- 
cyanate. Karu Heirice Scumitz (D.R.-P. 269746, Compare this 
vol., i, 20).—Instead of using hexamethylenetetramine as described in 
the chief patent (loc. cit.) for the preparation of the methyl thiocyanate, 
a mixture of concentrated solutions of formaldehyde (6 mols.) (or its 
polymerides) and ammonia (4 mols.) may be used. J. 


Preparation of Cyanuric Acid by means of Carbamide and 
Chlorine. A. Bénat (Bull. Soc. chim., 1914, [iv], 15, 149—159).— 
Various experiments designed to determine the best conditions for the 
formation of cyanuric acid are described, and finally a detailed account 
is given of the method of preparation recommended. The crude 
cyanuric acid is purified by conversion into the ammoniacal copper 
derivative, then into the ammonium salt from which the acid is 
regenerated by means of nitric acid. In the course of the purification 
a small quantity of caluret, C,H,0,N,, a colourless, amorphous 
substance, is obtained, along with some biuret. Caluret is insoluble 
in water, but dissolves in sodium hydroxide solution, being repre- 
cipitated by carbon dioxide; it closely resembles ammelide in 
properties. 

The solution of caluret in sodium hydroxide solution gives white 
precipitates of argentic derivatives with ammoniacal silver nitrate. 
Caluret appears to be formed when guanidine carbonate is heated 
with carbamide at 120°, whence it may be represented by the formula 
NH,°CO-N:C(NH:CO-NH,),, or by 

NH,°CO*NH-O(NH)-NH-CO-NH:CO-NH,. 
The mode of formation of cyanuric acid from carbamide is discussed. 
T. A. H. 


Presence of Nitrides in Calcium Cyanamide. C. MANUELLI 
(Ann. Chim. Applicata, 1914, 1, 110—114).—That commercial calcium 
carbide contains metallic calcium is shown by the presence of hydrogen 
in the acetylene obtained on treatment with water. In the conversion 
of the carbide into calcium cyanamide, it may be expected that this 
calcium will be transformed into calcium nitride. The proportion of 
the latter in samples of commercial calcium cyanamide has been 
estimated by distillation with water in a reflux apparatus at 35—40° 
and under a pressure not exceeding 30 mm., the ammonia liberated 
being absorbed by standard sulphuric acid. Under these conditions, 
it is found that the nitrogen of the cyanamide itself yields no 
ammonia. The maximum proportion of nitrogen as calcium nitride in 


five different samples of calcium cyanamide amounted to 0°56% 
T. H. P. 
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Prussian Blue and Turnbull’s Blue. Erich MU.uer (Chem. Zeit., 
1914, 38, 281—282, 328—330).—The author calls attention to his 
own publications on the subject of Prussian Blue and Turnbull’s Blue 
(A., 1909, i, 142, 705, 706; 1911, i, 844) and criticises the statements 
and results of Woringer (A., 1912, i, 170) and Eibner and Gerstacker 
(A., 1913, i, 254). z. & PF. 


Composition of Prussian Blue. P. Worincer (J. pr. Chem., 
1914, [ii], 89, 51—68. Compare A., 1912, i, 170).—By methods 
similar to those employed by Miiller (A., 1911, i, 844), the author has 
determined the composition of the precipitates formed by the inter- 
action of potassium and sodium ferrocyanide with ferric chloride in 
various proportions in decinormal solution, and finds that in the case 
of potassium ferrocyanide the precipitate has the composition 
Fe.(CN),,, only when a considerable excess of ferric chloride is 
employed. Diminution in the amount of ferric chloride results in the 
formation of precipitates containing potassium, the percentage of 
which progressively increases as the excess of ferric salt is gradually 
diminished. It is probable that the first stage in the action consists in 
the formation of a soluble potassium salt, KFe[Fe(CN),], and that the 
potassium is then partly replaced by iron, the extent of this 
replacement depending on the amount of ferric chloride present. 

On the other hand, the interaction of ferric chloride and sodium 
ferrocyanide even in molecular proportions yields a precipitate of the 
composition Fe,(CN),,, whilst excess of ferric chloride gives rise to a 
basic salt which approximates to the composition Fe,(OH),{ Fe(CN),],. 

If potassium ferrocyanide and ferric chloride are allowed to interact 
in molecular proportions, or if the ferrocyanide is in excess, the 
cyanide remaining in the solution after filtration is not present as 
ferrocyanide but as ferricyanide. 

In view of this result the author considers that the formation of 
Prussian blue is preceded by the simultaneous oxidation and reduction 
of the ferrocyanide and ferric salt respectively, thus : [Fe’(CN),]’” + 
Fe” =[Fe’(CN),]" + Fe” ; the precipitates formed by the interaction of 
alkali ferrocyanides and ferric chloride are, therefore, ferricyanides 
and not ferrocyanides as stated by Miiller. In support of this con- 
clusion it is found that samples of Prussian blue derived from various 
sources, on decomposition with ammonium carbonate, gave 90% of 
ammonium ferricyanide and 10% of ammonium ferrocyanide. 

Soluble Prussian blue is thus a potassium ferrous ferricyanide, 
KFe"[Fe(CN),]”, whilst insoluble Prussian blue has the composition 
Fe’ Fe,”[ Fe(CN),],"".’ F. B. 


Composition of Prussian Blue. Erica Miuuer (J. pr. Chem., 
1914, [ri], 89, 68—69. Compare A., 1909, i, 142, 705 ; 1911, i, 844). 
—A reply to Woringer (preceding abstract). F. B. 


A New Type of Complex Tungsten and Molybdenum 
Cyanides (Preliminary Notice). Oscar Oxsson (Ber., 1914, 47, 
917—923) —By the action of potassium cyanide on a solution of 
potassium tungsten chloride, K,W,Cl, (compare A., 1913, ii, 328), 
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a complex tungsten cyanide of the composition K,W(CN),,2H,9 is 
obtained (compare Rosenheim and Dehn, this vol., i, 260). By the 
conversion of this compound into the corresponding silver salt, and 
then double decomposition with various chlorides, as well as by direct 
interaction of the potassium salt with metal salts, a series of complex 
tungsten cyanides, all of the type M,W(CN),,«H,0, has been obtained. 
The potassium, sodium, ammonium, rubidium, cesium, barium, strontium, 
and calcium salts are all easily soluble in water ; the thallium salt is 
more sparingly and the cadmium salt much more sparingly, soluble ; 
the crystalline manganese and zine salts are insoluble in water. By 
the action of hydrochloric acid on the amorphous, light yellow silver 
salt, the acid, H,W(CN),,6H,0, was obtained as slender, yellow 
needles, which are readily soluble in both water and alcohol; the 
concentrated aqueous solutions are red, the dilute yellow, and neutral 
to litmus. In agreement with the results of Rosenheim and Dehn 
(loc. cit.), titration with permanganate indicates that the tungsten is 
in the quinquevalent condition, whereas according to the formula it 
should be quadrivalent, This abnormality is shown not to be real, but 
to be due to the fact that the permanganate oxidises the compounds, 
not to tungstic acid, but to complex tungsten cyanides of the type 
M,W(CN),,@H,O, in which the tungsten is really quinquevalent. The 
valency of the tungsten in both these classes of compounds was 
determined by heating them for ten to twelve hours at 140—160° with 
ammdniacal silver nitrate in a sealed tube, when reaction takes place 
according to the equation: W“-*+n,Ag’=W"“+aAg+(n,—a)Ag’. 
From the amount of silver deposited, the valency of the tungsten can 
be determined. 

Potassium tungsten cyanide, K,W(CN),,2‘5H,0, is obtained by 
oxidising a solution of the salt, K,W(CN),,2H,O, with potassium 
permanganate, precipitation of the corresponding silver salt from 
solution, and then double decomposition with potassium chloride. It 
forms light yellow crystals, which undergo decomposition when exposed 
to moist air in daylight ; in dry air it is fairly stable. It readily forms 
additive compounds, the one with potassium chloride crystallising in 
red, slender prisms, and having the formula K,W(ON),,KCI,5H,0. 
The following salts have also been obtained: Na,W(CN),,4H,O, 
Rb, W(CN),, 2H. 20, Cs,W(CN),,2H,0, Ba,{ W(CN),),10H,0 O, and 
Sra W(CN)g |y)11 H,0. The corresponding acid, prepared from the 
silver salt and hydrochloric acid, forms orange-yellow crystals of the 
composition H,W(CN),,6H,O. 

Experiments showed that the anomalies observed by Rosenheim with 
the corresponding molybdenum compounds (A., 1910, i, 101, 231) can 
be explained in a similar manner to the above, although the com- 
pounds containing quinquevalent molybdenum could not be isolated. 

T. 8. P. 


Oximinocarbonic Esters and Related Compounds. Lauper 
bel ag Jones and Raupn E. Ogsper (J. Amer. Chem. Soc., 1914, 36, 
725—732).— When an ethereal solution of ethyl iodide is kept with the 
silver salt, CO,Et-NAg> ‘OBz, of the benzoyl derivative of hydroxy- 
urethane for two weeks in the dark, interaction occurs with formation 
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of the corresponding N-ethyl derivative, CO,Et-NEt-OBz, an oil, b. p. 
188—190°/25 mm. (slight decomp.), of spicy odour ; the constitution of 
this substance is indicated by the production of B-ethylhydroxylamine, 
NHEt:-OH, on hydrolysis with concentrated hydrochloric acid at 105°. 

The action of ethyl iodide on an alcoholic solution of the benzoy] 
derivative of hydroxyurethane to which sodium ethoxide had been 
added gave a mixture of ethyl benzoate with ethoxyurethane, 
OEt-NH-CO,Et (Jones, A., 1898, i, 174). 

The action of an ethereal solution of tsoamy! iodide on the silver salt 
of the benzoyl derivative of hydroxyurethane in the manner described 
above yielded the N-isoamyl derivative, CO,Et-N(C;H,,)*OBz, a 
yellow oil, b. p. 203—205°/30 mm. (slight decomp.), which gave 
B-isoamylhydroxylamine on treatment with hydrochloric acid at 110°. 

By the gradual addition of benzoyl chloride to a cooled, aqueous 
solution of sodium hydrogen carbonate and ethyl oximinocarbonate 
(Houben and Schmidt, A., 1913, i, 958), the last named is converted 
into the benzoyl derivative, OBz-N:C(OEt),, colourless needles, m. p. 
148°, 

Interaction between ethyl cyanoiminocarbonate and a suspension of 
sodium isoamyloxide in ether, aided by heating, gave rise t» ethyl 
isoamyl iminocarbonate, NH:C(OEt):O-C,H,,, a yellow oil which 
decomposed when distilled under a pressure of 25 mm. Its identity 
was demonstrated by its conversion by hydroxylamine into ethyl 
isoamyl oximinocarbonate, OH*N:C(OEt)-O-C,H,,. colourless ery-tals 
which melt at the ordinary temperature. D. F. T. 


Ether Scission and Replacement of Alkoxyl by Alkyl by 
means of Magnesium Alkyl Haloids. Ernst Sparta (Ber., 1914, 
47, 766—767).—In order to sustain a claim for priority over 
Tschitschibabin and Jelgasin (this vol., i, 276) and Simonis and 
Remmert (this vol., i, 270), the author gives a summary of his results 
in this field (compare this vol., i, 1). In addition, he shows that the 
“currents of propane ’”’ which the latter authors obtained in the action 
of magnesium methy] iodide on phenetole really consisted of a mixture 
of hydrocarbons. J.C. W. 


Observations on Some Barbier-Grignard Reactions. L. P. 
KyriakivEs (J. Amer. Chem. Soc.,1914, 36, 657—663).—In effecting the 
interaction of aliphatic ketones and aldehydes with organo-magnesium 
compounds it is advisable to work with low temperatures ; vigorous 
shaking is necessary to prevent local heating. It is found that ethyl 
chloride, as a starting point for an organo-magnesium compound, 
possesses the advantage over ethyl bromide of giving more soluble 
condensation products with ketones. 

When ehloroacetone is gradually introduced into an ethereal solution 
of magnesium ethyl bromide at — 10°, and, after keeping cold by ice 
for one to twohours, the mixture is successively treated with ice and acetic 
acid, extracted with ether, the extract then separated from the ether 
by distillation of the latter, and finally shaken with aqueous potassium 


hydroxide solution, aB-oxido-f-methylbutane, | >CMekt, is obtained 
2 


ae 
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in a yield of 65% calculated on the magnesium taken (compare 
Fourneau and Tiffeneau, A., 1907, i, 818). The formation of this 
substance is due to the elimination of the elements of hydrogen 
chloride from the a-chloro-8-hydroxy-8-methylbutane primarily 
produced. 

Magnesium ethyl chloride was obtained by keeping a mixture of 
magnesium and an ethereal solution of ethyl chloride, with a little 
methyl icdide and a trace of iodine in a stoppered bottle at the b. p. 
of ether. After heating for some time, the bottle was periodically 
cooled and a further quantity of ethyl chloride passed in until the 
necessary quantity of ethyl chloride had been introduced. The 
solution reacted with chloroacetone in the manner described above, 
and on account of the solubility of the primary condensation product, 
the danger of local heating was greatly reduced. It also reacted with 
acetone, giving a 70% yield of tertiary amy] alcohol. 

The iateraction of ethylideneacetone (A*-penten-d-one) and mag- 
nesium methyl iodide in ethereal solution at —10° gave an almost 
80% yield (calculated on the ketone) of aa-dimetbyl-A*-butenol (compare 
Gry, A., 1908, i, 307), which was identified by its dehydration (Kyri- 
akides, this vol., i, 473) to a hexadiene of which the structure is 
probably CHMe:CH-CMe:CH, (compare Gry, oc. cit.). The quantity 
of methyl isobutyl ketone produced was very small. D. F. T. 


Trichloromercuriacetaldehyde. Heinrich Bittz and Kurt 
Reinkoser (Annalen, 1914, 404, 219—236).—The white substance 
obtained by passing acetylene into a solution of mercuric chloride has 
been shown to be trichloromercuriacetaldehyde, C(HgCl),-CHU, by 
Biltz and Mumm (A., 1905, i, 2, 165). The formula has been rejected 
by Manchot and Haas (A., 1913, i, 1009) and replaced by 

C,Hg, HgCl,,HgCi,H,0, 

chiefly because the substance exhibits the reactions of mercurous as 
well as of mercuric salts, The authors’ interpretation of their obser- 
vation, however, is erroneous, When the white substance is covered 
with aqueous sodium hydroxide, only yellow mercuric oxide is at first 
formed, but after a few seconds it is reduced by the acetaldehyde also 
liberated aud gradually darkens. Experimentally it is shown that 
acetaldehyde reduces mercuric oxide in the presence of sodium hydr- 
oxide, 

The action of aqueous ammonia on trichloromercuriacetaldehyde is 
much more rapid than that of sodium hydroxide, and the separation of 
yellow mercuric oxide cannot be detected. 

The other arguments of Manchot and Haas in favour of their 
formula are adversely criticised. A powerful argument in favour of 
the trichloromercuriacetaldehyde formula and against Manchot and 
Haas’ formula is the fact that the white substance reacts with iodine 
and aqueous sodium hydroxide to form iodoform. It is kuown that 
the acetylene derivatives of mercury, silver, and copper react readily 
with iodine to form di-iodoacetylene and tetra-iodoethylene, never 
iodoform, whereas the last is known to be produced from acetaldehyde. 
The formation of chloral by the action of chlorine water is also in 
harmony with the trichloromercuriacetaldehyde formula. 


mm 2 
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The authors are of opinion that the two substances obtained by 
Manchot and Haas from phenylacetylene and mercuric chloride and 
mercuric bromide respectively (oc. cit.) are, according to the evidence 
recorded by them, trichloromercuriacetophenone, C(HgCi),*COPhb, and 
dibromomercuriacetophenone, CH(HgBr),*COPh, respectively. In view 
of this opinion, it becomes of interest to ascertain whether acetylene 
itself reacts with two or with three molecules of mercuric bromide, 
The latter is the case. Aqueous mercuric bromide and acetylene yield 
tribromomercuriacetaldehyde, C(HgBr),*CHO, pale yellow, amorphous 
powder, which resembles trichloromercuriacetaldehyde in its behaviour. 

C. 8. 


Relations between Organic Rings and Unsaturation. I. 
B. K. Meresnxovsk1 (/. Russ. Phys. Chem. Soc., 1914, 46, 97—123).— 
The author discusses the statics and dynamics of molecules in labile 
equilibrium, more especially as regards cyclic compounds. In cases 
where the removal of hydrogen bromide, chloride or iodide or water 
from a molecule may give rise to an acetylenic or an allenic or 
conjugated linking, the reaction should proceed in the direction which 
yields the conjugated linking. There should, however, exist con- 
ditions in which compounds of all these types should be obtained and 
the period of their existence protracted. 

Tribromo-8-metbylpropane (compare Pogorshelski, A., 1905, i, 315) 
has »> 157012, and when trated with solid potassium hydroxide at 
145—150° and 100 mm. pressure yields ay-dibromo-B-methyl- 
propene, CH,Br-CMe:CHBr, which is an unstable, caustie liquid, 
b. p. 102°/100 mm., D{ 18942, D{°? 1°8691, m}* 153958. The action on 
this bydrocarbon of zine dust (or wool) and 85% aqueous alcohol gives 
B-methylpropene and another compound which gives the liquid tetra- 
bromide, CMeBr,-CH,°CHBr,, undergoes isomeric change to diviny] 
when heated with alumina, and is shown to be a-methyl-A*cyclo- 


propene, OMe< hs On gentle oxidation, the latter yields aceto- 
acetic acid, CH,Ac: co, H, but the ——* glycol, 


on-cmec GOH ; 

could not be obtained. Hydrogenation in presence of reduced nickel 
at 170—180°, or of palladium at 80°, yields pure 8-methylpropane, 
methyleycloprepane being formed as an intermediate product. This 
result is in agreement with Kishner’s rule (A., 1912, i, 245) that, when 
cyclopropane derivatives are ruptured and at the same time hydrogen- 
ated, the hydrogen combines with the most highly hydrogenated 
carbon atoms of the ring. = a 


Constitution of the Benzene Nucleus with Reference to the 
Phenomenon of Di-substitution. Cxcit L. Horton (Chem. News, 
1914, 109, 157).—An attempt to account for the phenomena general- 
ised in Crum Brown’s rule by considerations of the distribution of the 
valency in the nucleus, The author claims that the atoms or radicles, 
the presence of which in the benzene molecule determines the 
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formation of ortho- and para-disubstituted derivatives, are unsatur- 
ated, whilst the groups such as CO,H, NO,, CN, SO,H, which deter- 
mine the production of meta-disubstituted derivatives, are saturated. 
The assertion is made that an unsaturated atom or group attached to 
carbon atom 1 of the nucleus has the effect of rendering carbon atoms 
2 and 4 more reactive than 3, whilst a saturated group attached to 1 
causes a distribution of the valency such that carbon atoms 3 and 5 
are exceptionally reactive. Special hypotheses are advanced to bring 
into harmony with the author’s theory radicles such as alkyl groups 
which are apparently saturated and yet determine the production of 
ortho- and para-disubstituted derivatives, and also the aldehyde 
group, which is essentially unsaturated and yet determines the form- 
ation of meta-disubstituted derivatives. C. 8. 


Nitro-substituted Benzenes Obtained from the Correspond- 
ing Amino-derivatives. W. Koérner and A. Contarpr (Atti R. 
Accad. Lincei, 1914, [v], 23, i, 281—286. Compare this vol., i, 263). 
—Further use of the method (/oc. cit.) of preparing nitro-compounds 
from amino-compounds by the spontaneous decomposition of the nitrites 
of the corresponding diazo-compounds has shown that aniline, and 0-, m-, 
and p-nitroaniline only give traces of the nitro-derivatives when 
treated in this way. 2:6-Dibromosulphanilic acid, however, yields 
]-nitro-2 : 6-dibromobenzene-4-sulphonic acid quantitatively, and 
2-substituted dinitrobenzenes can also be prepared from the correspond- 
ing nitroanilines. 

In the cases above-mentioned where the method is not applicable, 
the nitro-derivatives may be prepared, however, by employing a 
mixture of copper sulphate (1 mol.) and sodium or potassium nitrite 
(2 mols.) in¢tead of the solution of sodium or potassium nitrite alone. 
In this way, o- and p-dinitrobenzene are readily obtained. The sub- 
stitution of the NH,-group of m-nitroaniline cannot be so effected, but 
occurs when m-nitroaniline is treated with enough nitric acid (D 1°38) 
to convert it into nitrate, and then treated with a cold solution of 
copper sulphate and sodium nitrite. After some hours the m-dinitro- 
benzene formed can be distilled with steam. 

2-Chloro-1 : 4-dinitrobenzene, C,H,(NO,),Cl, forms almost colourless 
prisms, m. p. 64°. When heated for ten hours with alcoholic 
ammonia, it yields (1) 2:5-dinitroaniline (m. p. 137°); (2) 4-nitro- 
m-phenylenediamine (orange-yellow needles, m. p. 161°) ; (3) 2-chloro- 
4-nitroaniline. 

2-Bromo-1 : 4-dinitrobenzene, C,H,(NO,),Br, erystallises in almost 
colourless needles or prisms, m. p. 70°, and with alcoholic ammonia 
behaves like the chloro-derivative. 

2-Bromo-4-nitroaniline is conveniently prepared by acting on p-nitro- 
aniline with bromine in glacial acetic acid solution. 

2-Iodo-1 : 4-dinitrobenzene, C,H,(NO,),I[, forms almost colourless 
needles or prisms, m. p. 117°4°. Alcoholic ammonia does not react 


with this substance at 100°. R. V. 8. 


The Nitro-compounds of Toluene and Benzene. W. WILL 
(Ber., 1914, 47, 704—717).—In order to obtain some information on 
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the possible sources of danger in the manufacture of trinitrotoluenes 
for explosive purposes, a thorough investigation of the technical 
products, of nitrations under all possible conditions, and of the 
intermediate compounds has been undertaken. A full account of the 
work will appear in another place, but in the present communication 
an interesting review of this branch of the explosives industry is given, 
and the constitution of the nitro-derivatives of benzene and toluene is 
discussed, 

Of the six possible trinitrotoluenes only three are known. The 
pure article of commerce, the so-called a-trinitrotoluene, m. p. 80°6°, 
has been shown, by a number of syntheses and transformations, which 
are reviewed in this paper, to be 2:4: 6-trinitrotoluene. The other 
derivatives are usually obtained by nitrating m-nitrotoluene. The 
y-compound, m. p. 1()4°, has already been shown to be 2 : 4 : 5-trinitro- 
toluene, and this has now been confirmed by the nitration of 2:5- 
and of 3: 4-dinitrotoluenes. The constitution of the remaining 
B-isomeride, m. p. 112°, was hitherto uncertain. The compound has 
now been obtained by nitrating 2 : 3-dinitrotoluene, and to the extent 
of 25% in the nitration of 3 : 4-dinitrotoluene. It has also been reduced 
to a dinitrotoluidine and then transformed into 2 : 4-dinitrotoluene. 
The compound is therefore 2:3: 4-trinitrotoluene. These a-, B-, and 
y-isomerides are of practically the same value as explosives. They 
may be detected by means of acetone and ammonia, with which they 
give deep red, greenish-yellow, and blue colorations, respectively. 
The a-compound is not so sensitive towards alkalis as the others. In 
alkaline, alcoholic solution it forms coloured salts (compare Hantzsch 
and Kissel, A., 1900, i, 89) which, under the simultaneous action of 
oxidising agents, give a hexanitrodiphenylethane, m. p. 212°. The 
B-and y-compounds react even with 1% sodium carbonate or lead oxide 
and alcohol with the formation of. dinitrotolyloxides In all three 
cases the salts are very explosive. 

Numerous searches were made for other trinitrotoluenes or even 
higher nitro-derivatives in the products of nitration under all possible 
conditions, but without success. If the reaction is promoted by heat 
or pressure, either trinitrobenzoic acid or even tetranitromethane is 
obtained. The intense odour of the latter is sometimes observed in 
the factory, but the former, owing to its solubility, has escaped 
detection, but must be taken into account as the salts may be very 
dangerous. All the possible dinitrotoluenes are known, but only the 
3 : 5-derivative could possibly give a fourth trinitrotoluene by nitration. 
The author has failed to obtain any trinitro-derivative from this 
source, 

It is now also doubtful whether anything higher than a trinitro- 
derivative exists in the case of benzene. Nietzki (A., 1901, i, 196) 
described a tetranitrobenzene, m. p. 116°, which he obtained by 
oxidising a dinitrodinitrosobenzene, m, p. 133°. The latter compound 
was prepared by condensing picryl chloride with hydroxylamine in 
presence of sodium acetate. Drost (A., 1899, i, 751) nitrated 
o-dinitrosobenzene, and obtained a dinitro-derivative with m. p. 172°. 
These preparations have now been examined. Drost’s compound is 
confirmed, whereas it is shown that Nietzki only used half the 
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required amount of sodium acetate, and that the product was impure, 
being Drost’s compound mixed with picric acid. 

Many attempts were made to oxidise the pure compound, but it was 
always recovered unchanged or destroyed. Nietzki’s trinitrophenyl- 
hydroxylamine (/oc. cit.) was also oxidised, but picric acid and 
trinitronitrosobenzene (idid.) and not tetranitrobenzene were the 
products. Dinitrodinitrosobenzene gives the reactions which were 
assigned to tetranitrobenzene, and therefore this compound is to be 
cancelled. J. 0. W. 


Nitration of Toluene and of its Derivatives Chlorinated in 
the Side-chain. A. F. Hotteman [with J. Vermeuvten and W. J. 
pe Mooy] (ec. trav. chim. 1914, 33, 1—34).—The type of sub- 
stitution caused by a complex group can be predicted if that which is 
caused by its component parts is known. ‘Two cases can be distin- 
guishe1 in which the components direct a new substituent in the same 
or in the contrary sense. Thus the groups ~-OAlk and -NAIk, direct 
the nitro-group or the halogen atom towards the ortho-para-position, 
as do the -OH and -NH, groups on the one hand and the alkyl groups 
on the other. In the second case, the velocities of substitution caused 
by the different groups are rendered evident. Thus the carboxyl group 
is composed of —CO directing towards the meta-position and -OH 
directing to the ortho-para-positions; the velocity of substitution 
caused by —OH is greater than that caused by other groups directing 
to the same positions, and thus, when -OH is replaced by -NH,, ~OAlk, 
-Cl, -H, -CH,, the new complex groups should direct new substituents 
to the meta-position, as is found to be the case. 

[In order further to study the directive action of complex groups, 
the author has investigated the nitration of toluene and of its deriv- 
atives chlorinated in ‘the side-chain. On the one hand, it is to be 
expected that the groups -CH,Cl, -CHCl, and —CCl, would direct the 
nitro-group to the ortho-para-positions, as do -CH, and —Cl, whilst on 
the other hand the close relationship of benzylidene chloride and 
benzotrichloride to benzaldehyde and benzoic acid respectively might 
lead to the supposition that meta-derivatives would be formed. 

The nitration of toluene itself has already been studied by van den 
Arend (Rec. trav. chim., 1909, 28, 408). A repetition of the work has 
disclosed certain errors which have been corrected. Further, it has 
been found that nitration of the compounds Ph*-CHCl, and Ph-CCl, 
can only be satisfactorily accomplished in the presence of acetic anhy- 
dride. Toluene has therefore been nitrated under the same conditions. 
p-Nitrotoluene has m.p. 51°4° instead of 54° recorded in the literature 
and 54°4° given by van den Arend (Joc. cit.). o-Nitrotoluene has n*! 
15462, whilst under the same conditions the meta- and para-isomerides 
have 15470 and 15554 respectively, the latter value being calculated 
from the refraction of a mixture of the ortho- and para-isomerides. 

For the nitration of toluene, nitric acid (J) 1°475) is gradually added 
to toluene at 30°, and the product is distilled. Determination of the 
index of refraction of the first and last portions of the distillate shows 
the absence of unchanged toluene and of dinitrotoluenes respectively. 
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The relative amounts of the isomeric nitrotoluenes are in close 
agreement with those found by van den Arend. 

When a mixture of pure nitric acid and acetic anhydride is gradually 
added to toluene at 30°, a violent reaction occurs ; the product contains 
37°3% p-, 57°7% o-, and 4°4% m-nitrotoluene, so that the proportions of 
the isomerides are not sensibly modified by the presence of acetic 
anhydride. The ortho-, meta- and para-isomerides have n™® 1:5271, 
15275 and 1-5346 respectively. 

o-Nitrobenzy! chloride, prepared by the method of Gabriel and 
Borgmann (A., 1883, 1121), has m. p. 47°9°, n®° 15557. The meta- 
isomeride has m. p. 44°8°, n™*® 15577, whilst the para-compound has 
m. p. 72°4°, n™* 1:5647, the latter value being deduced by extra- 
polation from the index of refraction of a mixture of the meta- and 
para-isomerides, 

A carefully purified commercial specimen of benzyl chloride is 
treated with nitric acid in the manner described for toluene, the 
product poured into water, extracted with benzene, and the extract 
washed until free from acid and then dried over sodium sulphate. 
The benzene is distilled and the residue heated for several hours on the 
water-bath under diminished pressure in a current of carbon dioxide 
to remove the last traces of benzene and any unchanged benzyl chloride. 
It is finally distilled under about 1 mm, pressure. (Experiments with 
synthetic mixtures of the three nitrobenzyl chlorides have shown that 
an alteration in composition is not affected by this treatment.) Deter- 
mination of the index of refraction of the first and last portions of 
the distillate shows the absence of unchanged benzy! chloride and of 
polynitro-compounds, Thermal analysis of the product shows the 
proportions, 54°9% of the para-, 40°9% of the ortho-, and 4°2% of the 
meta-isomeride. 

o-Nitrobenzylidene chloride (compare Klieg], A., 1908, i, 82) has 
m. p. 25°7°. m-Nitrobenzylidene chloride (Widman, A., 1880, 635; 
Ehrlich, A., 1883, 54) melts at 64°5°, whilst the para-isomeride (Zim- 
mermann and Miller, A., 1885, 771) has m. p. 42°8°. 

Benzylidene chloride, m. p. —16°4°, is nitrated in the manner 
described for benzyl chloride. During the process, a small proportion 
of the chlorine is eliminated. Thermal analyses of the product by the 
methods of Valeton and van der Linden give as mean results, 42°9% 
of the para-, 23°3% of the ortho-, and 33°8% of the meta-isomeride. 

Since the presence of o-nitrobenzylidene chloride in the product of 
the nitration of benzylidene chloride has not previously been proved, 
a special search has been made for it in the following manner: the 
oily nitration product is kept, when a small quantity of the 
meta-isomeride crystallises. After separation, the liquid portion is 
heated with concentrated sulphuric acid until hydrogen chloride ceases 
to be evolved, and the product poured into water and oxidised by 
boiling permanganate. For the separation of the three nitrobenzoic 
acids, the crude mixture is treated with chloroform, when the bulk of 
the para-acid remains undissolved. The soluble acids are converted into 
their barium salts, and after separation of the sparingly soluble barium 
m-nitrobenzoate, a smal] amount of a readily soluble barium salt is 
obtained, from which mineral acids liberate o-nitrobenzoic acid. 
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Nitro-derivatives of benzotrichloride have not previously been 
described. Since preliminary experiments indicated that their isolation 
would be a matter of difficulty, the author has attempted to analyse 
the nitration product of benzotrichloride by converting it into the 
corresponding mixture of acids and investigation of the latter. 

Commercial specimens of benzotrichloride, contain a varying amount 
of chlorine in the nucleus. By repeated solidification and partial 
melting of such products, however, a pure material is obtained. 
Nitration is effected in the manner already described. Saponification 
of the nitro-compounds is very difficult, owing to the formation of 
resinous products. The best method consists in boiling the nitro- 
compound under reflux with hydrochloric acid, the mixture being very 
vigorously agitated, followed by purification by sublimation under 
1 mm. pressure. Qualitative analysis of the mixed nitrobenzoic acids 
is effected in the manner described above. In this manner, p- and m- 
nitrobenzoic acids are readily identified. In place of o-nitrobenzoic acid 
expected, however, o-chlorobenzoic acid, m. p. 137°, is obtained, 
replacement of the -NO, group by Cl taking place during saponification, 
since o-nitrobenzoic acid itself is found to be practically unaffected by 
boiling hydrochloric acid under the experimental conditions adopted. 
The quantitative, thermal analysis of the mixture of acids is therefore 
carried out on the assumption that the o-nitrobenzoic acid has been 
quantitatively converted into o-chlorobenzoic acid, and the proportions 
thus found are: 28°7% of the para-, 6°8% of the ortho-, and 64°5% of the 
meta-isomeride. 

The introduction of the first chlorine atom into the methyl group 
does not thus change the type of substitution, the quantity of the para- 
isomeride being, however, increased at the expense of the ortho-isomeride. 
When a second chlorine atom is present, the type of substitution is 
completely altered, the quantity of meta-isomeride being greatly 
increased, whilst in the presence of a third chlorine atom, the increase is 
yet more marked. On comparison of the nitration products under in- 
vestigation with those of benzaldehyde and benzoic acid, the directing 
action of the chlorine atom towards the ortho-para-positions is marked, 
since although the relative amount of m-nitrobenzaldehyde formed in 
the nitration of benzaldehyde is not exactly known, it is certainly 
greater than 70%. H. W. 


Direct Formation of Isomeric Nitrobenzenesulphonic Acids. 
Auto-orientation of Entering Substituents. Jv. OBERMILLER 
(J. pr. Chem., 1914, [ii], 89, 70—86).—According to Limpricht (this 
Journ., 1875, 1027) both the sulphonation of nitrobenzene and the 
nitration of benzenesulphonic acid gives rise to small amounts of 
o- and p-nitrobenzenesulphonic acids, the main product consisting of 
the meta-isomeride. 

The author finds, however, that in the sulphonation of nitrobenzene 
no ortho-acid is formed, whilst the para-isomeride is produced to the 
extent of only 2%. On the other hand, the nitration of benzene- 
sulphonic acid in sulphuric acid solution yields considerable amounts 
(up to 50%) of the ortho- and para-compounds, the former being 
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produced in far Jarger amount than the para-isomeride ; the proportion 
of m-nitrobenzenesulphonie acid formed in the reaction diminishes 
with rise of temperature and with the amount of sulphuric acid 
employed. 

The formation of such a Jarge amount of the ortho-isomeride in the 
nitration of benzenesulphonic acid is ascribed to the tendency of the 
nitro-group to take up the nearest possible position to a substituent 
already present in the benzene nucleus, a tendency which the author 
refers to a kind of “auto-orientation” and is not shared with the 
sulphonic acid group. 

The position occcupied by an entering group is thus dependent on 
the nature of the group, and is not determined solely by the nature of 
the substituents already present in the nucleus as maintained by 
Holleman. 

The separation of the three nitrobenzeresulphonic acids is effected 
by a complicated fractionation of their calcium, barium, ammonium and 
potassium salts. In addition to the above, the magnesium and zine 
salts are described. 

The chlorides of the o-, m-, and p-nitrobenzenesulphonic acids have 
m. p. 68—69°, 63—64°, and 80° respectively, the amides, m. p. 193°, 
167—168°, 179—180° (compare Ekbom, A., 1902, i, 274). F. B. 


s-Diphenyleyclobutadiene. I. ©. Gastatpr and F. CHercui 
(Gazzetta, 1914, 44, i, 282—286).—Claisen (A., 1887, 575) has shown 
that the condensation of equimolecular proportions of ethyl benzoate and 
acetophenone in presence of sodium ethoxide yields the sodium 
derivative of enolic dibenzoylmethane. The authors find that the 
latter is not the sole product, but that it is accompanied by a hydro- 
carbon, C,\,H,,, which is also obtained by heating acetophenone with 
sodium ethoxide in absence of ethyl benzoate and is apparently formed 
by the following series of changes : 


2Ph*COMe —> CMePh:CH-COPh - H,O —> CPh <CuSoph. 


Phenylmethylearbinol is also formed. 

Diphenyleyclobutadiene, thus obtained, crystallises in large, stable, 
prismatic plates, m. p. 130°, exhibits normal cryoscopic behaviour in 
benzene, and resists attack when fused with a mixture of sodium and 
potassium hydroxides. It is readily oxidised by nitric acid, giving 
principally p-nitrobenzoic acid and carbon dioxide. It yields (1) 
a disulphonic acid, the sodium, C,,H,,(SO,Na),,2H,O, and insoluble 
barium salts of which were prepared, and (2) an isomeric disulphonic 
acid, giving a readily soluble éarium salt and the sodium salt, 
C,,H,)(SO,Na),,6H,O. Z. a &- 


Some Chloro-substitution and Additive Products of 
Anthracene. ©. Lizpermann and M. Beuper (Ser., 1914, 47, 
1011—1015).—The authors have examined the action of chlorine 
on 1- and 2-mono- and 1: 5- and 1 :8-di-chloroanthracenes, and find 
that anthracenes substituted in the a-position yield additive products, 
whereas, in the #-chloroanthracenes, substitution of the hydrogen 
in the meso-position appears to be facilitated, so that the isolation of 
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pure additive products is difficult. Addition of the chlorine atoms is 
shown to take place in the positions 9 and 10, since the products, 
when boiled with alcohol or dilute alcoholic potassium hydroxide, lose 
a half of the added chlorine and are converted into mono-meso-substi- 
tuted compounds. Further, on oxidation with an excess of chromic 
acid in acetic acid solution, they are converted into the same 
chloroanthraquinones, which serve as original material for the 
chloroanthracenes. 

The products are prepared by leading a current of dry chlorine into 
a cooled solution of the requisite chloroanthracene in chloroform or 
carbon tetrachloride, or, preferably, by the addition of a freshly 
saturated solution of chlorine in carbon tetrachloride (containing 
7—8% free chlorine) to the chloroanthracene previously moistened 
with the same solvent. The solutions are preserved in the dark 
until the desired products have separated. The mother liquors contain 
additive products, mixed, however, with some substitution products ; 
since the separation of these is difficult, it is preferable to add an 
excess of chlorine, and to allow the mixture to remain for twenty-four 
hours. In this process, the hydrogen atoms in the positions 9 and 
10 only are replaced. 

Anthraquinones, chlorinated in the positions 1-, 2-, 1 : 5-, 1:8-, are 
reduced to the corresponding anthracenes by the action of zinc dust 
and ammonia (Schilling, A., 1913, i, 494) and the products freed from 
anthranoles by boiling with dilute aqueous alcoholic potassium hydr- 
oxide. Tne additive products are pure white, give non-fluorescent 
solutions, and melt with evolution of gas. Of the chloroanthracenes 
substituted in the benzene nucleus, the B-compound is white, the 
a-compound pale yellowish-white ; their solutions do not fluoresce. On 
the other hand, when substitution has also occurred in the meso- 
groups, the compounds are strongly coloured, and their solutions 
strongly fluorescent. 

1-Chloroanthracene yields 1-chloroanthracene 9 : 10-dichloride, 

C,,H,CI,Cl,, 
m. p. 128° (decomp.), which is transformed into 1:9- or 1:10-di- 
chloroanthracene, yellow needles, m. p. 127—128°, by protracted boil- 
ing, and is oxidised by chromium trioxide in glacial acetic acid 
solution to l-chloroanthraquinone, m. p. 162°. 1:9:10-Zrichloro- 
anthracene, C,,H,Cl,, yellow ueedles, m. p. 147°, is obtained from the 
mother liquors, and yields 1-chloroanthraquinone on oxidation. 

1 :5-Dichloroanthracene gives rise to 1 : 5-dichloroanthracene 9 : 10-di- 
chloride, m. p. 205—223° (decomp.). Alcoholic potassium hydroxide 
converts it into 1:5: 9-trichloroanthracene, yellow needles, m. p. 162°, 
which is oxidised to 1 : 5-dichloroanthraquinone, m. p. 246°. 

L :5-Dichloroanthracene 9:10-dibromide, C,,H,Cl,Br,, m. p. 186° 
(décomp.), is obtained by the action of a large excess of bromine 
in carbon tetrachloride solution, and is readily oxidised to 1 : 5-di- 
chloroanthraquinone. 

1 : 8-Dichloroanthracene 9 : 10-dichloride is a white, crystalline powder, 
m. p. 183—185° (decomp.). Alcoholic potassium hydroxide transforms 
it into 1:8: 10- or 1:8 : 9-trichloroanthracene, yellow needles, m. p. 
190°, 
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1 : 8-Dichloroanthracene 9 :10-dibromide forms white crystals, which 
soften with slow evolution of gas at 165—180°. 

2-Chloroanthracene 9 :10-dichloride has not been obtained free form 
substitution products. On the other hand, 2:9 : 10-trichloroanthracene, 
lemon-yellow needles, m. p. 178°, is readily obtained by the use of a 
large excess of chlorine. It is converted by oxidation into 2-chloro- 
anthraquinone, wm. p. 208°. 

Comparison of results obtained with the chlorinated anthracenes and 
anthraquinones shows that here, as in the naphthalene series, the 
a-compounds have lower m. p.’s than the corresponding 8-compounds, 
whilst the 1:8-products melt at lower temperatures than the more 
symmetrical 1 : 5-products. 

On account of its high m. p., the above 1:8:9- or 1:8: 10-trichloro- 
anthracene probably has the latter constitution. H. W. 


Carbamates as Intermediate Products in the Hofmann 
Degradation of Amides. Ernst Mour (J. pr. Chem., 1914, [ii], 
89, 208. Compare A., 1906, i, 357).—Tbat carbamates are formed as 
intermediate products in the conversion of amides into amines by the 
Hofmann reaction was first shown by Hoogewerff and van Dorp 


(A., 1889, 981). F. B. 


Methyltrimethyleneamine [a-cycloPropylethylamine] and its 
Behaviour towards Nitrous Acid. N. J. Demsanov and §. A. 
Pineoin (J. Russ. Phys. Chem. Soc., 1914, 46, 58—61).—a-cyclo- 


H 
Propylethylamine, 1 >OH-CH Me:NH,, obtained by the reduction 


of cyclopropyl methyl ketoxime with sodium and absolute alcohol, is a 
colourless, mobile liquid with an ammoniacal odour, b. p. 94°2—94°8°/ 
745 mm., Dj 0°8229, D%* 0°8019, D3 0-8032, ni 1°4265, optical exalta- 
tion 0°68. Its hydrochloride and platinichloride were prepared. When 
heated, the nitrite of the amine is converted into cyclopropylmethyl- 
carbinol. 5. Oe E 


Iodo-compounds obtained with o-Nitroaniline and o-Nitro- 
sulphanilic Acid. Paut Brenans (Compt. rend., 1914, 158, 
717—720 *).—The author has repeated the work of Kérner and Con- 
tardi (compare A., 1907, i, 117) and has shown, by similarity in 
properties and the method of mixed melting points, that the iodo- 
derivatives of nitroaniline and nitrobenzene obtained by them are 
identical with those previously obtained by him (compare A., 1902, i, 
673) and have the constitution assigned to them by him, rather than 
that given by Korner and Contardi. In support of this he has 
converted his 4-iodo-2-nitroaniline into 2 :5-di-iodoaviline, and this in 
turn into 1 :; 4-di-iodobenzene, m. p. 129°, obtaining in the last reaction 
some di-todophenetole, m. p. 46°. An iodonitroaniline having the 
constitution assigned to it by Kérner and Contardi (/oc. cit.) would 
have yielded 1: 2-di-iodobenzene by this process. Finally he has 
obtained | : 2:4-tri-iodobenzene from his 2: 5-di-iodoaniline, identical 


* and Bull, Soc. chim., 1914, [iv], 15, 375—384. 
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in every respect with that tri-iodobenzene already prepared by Kérner 
and Belasio (compare A., 1908, i, 778). WwW 


Preparation of a Sparingly Soluble Compound of Dimethy]l- 
aniline, Benzyl Chloride, and Zinc Chloride. CuHrEmiscHE FABRIK 
Ronner & Co, (Swiss Patent 64016).— Phenylbenzyldimethylammonium 
zincichloride, (CH,Ph-NMe,Ph),ZoCl,, is obtained by mixing 
molecular quantities of benzyl chloride and dimethylaniline with an 
aqueous solution of zinc chloride containing at least half a molecule 
of the salt. It forms compact crystals, which are very sparingly 
soluble in water. .C 


Action of Acid Anhydrides and Chlorides on Tertiary Benzyl- 
amines [Fission at the Nitrogen Atom]. M. Tirrengau and 
K. Funrer (Bull. Soc. chim., 1914, [iv], 15, 162—175).—The authors 
have examined the action of a number of acid anhydrides and chlorides 
on amines and find that fission at the nitrogen atom can be effected by 
these reagents solely in those cases in which the amine has the structure 
Ar-CH,"NRR’. This is in general agreement with the experiments of 
von Braun (A., 1900, i, 430, 641, 657) on the fission of bases by 
cyanogen bromide, since, although the latter substance seems unitersally 
applicable, its reaction is most marked when the amine contains the 
benzyl group. The action is attributed to the intermediate formation 


Ar-CH,. 
of compounds of the type SNAcRR’, which are 
Me-CO-0% 
subsequently decomposed by heat in the manner indicated by the 
dotted lines. 

The reagents usually employed are acetic anhydride, benzoic 
anhydride, and benzoyl chloride, but equally favourable results have 
been obtained with butyric anhydride. Succinic anhydride reacts 
energetically, evolving carbon dioxide and yielding a charred mass 
which has not been completely investigated. Mixed anhydrides, such 
as acetic butyric anhydride, react as if they consisted of a mixture of 
the simple anhydrides ; formic acetic anhydride (compare Béhal (Ann. 
Chim. Phys., 1908, [vii], 19, 274) reacts in the cold with formation 
of carbou monoxide and the acetate of the base just as in the case of 
other tertiary bases. 

Benzyldimethylamine (compare Jackson and Wing, A., 1887, 721 ; 
Bail'ie and Tafel, A., 1899, i, 268; Emde, 1909, i, 707) has b. p. about 
67—68°/14 mm., 178°/ordinary pressure, D, 0°915. Its hydrochloride 
bas m. p. 175°, methiodide, m. p. 178—179°, and methochloride, m. p. 
243°, whereas Emde (Joc. cit.) gives 235°. When heated with acetic 
anhydride and sodium acetate during fifteen hours at 200°, the base 
yields dimethylacetamide and benzyl acetate ; with benzoyl chloride 
it gives benzyl chloride, benzyldimethylamine hydrochloride, and 
dimethylbenzamide. 

p-Methylbenzyldimethylamine, b. p. 197—198° (methiodide, m. p. 
208°), yields dimethylacetamide and p-methylbenzyl acetate, b. p. 220°, 
after prolonged treatment at 100°. 

p-Methoxybenzyldimethylamine (compare Tiffeneau, A., 1911, i, 
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778) is transformed by acetic anhydride into dimethylacetamide and 
anisyl acetate, b. p. about 137—139°/12 mm. D® 1:1014 ; butyric 
anhydride converts it into dimethylbutyramide and anisyl butyrate, 
whilst, with benzoic anhydride at 180°, it yields dimethylbenzamide, 
m. p. 41°, and anisyl benzoate, m. p. 38°. 

2-p-Methoxybenzyl-1 : 3-dihydroisoindole is converted by acetic 
anhydride into anisyl acetate and 2-acetyl-1 : 3-dibydroisoindole (A., 
1911, i, 810). 

When p-hydroxybenzyldimethylamine is heated under reflux with 
acetic anhydride, it gives dimethylacetamide and p-acetoxybenzylacetate, 
b. p. 155—157°/11 mm., D® 1°156. 

a-Dimethylamino-a-p-methoxypheny|propane, 

OMe:C,H,-CHEt-N Me, 
(Tiffeneau, Thése, Paris, 1910), has b. p. 133—135°/15 mm., D® 0°9834 
(methiodide, m. p. 164°5°). With boiling acetic anhydride, it yields 
methoxyphenylpropy! acetate, dimethylacetamide, and small quantities 
of anethole. 

Boiling acetic anhydride converts 2 : 3-dimethoxybenzyldimethy]- 
amine into dimethylacetamide and 2: 3-dimethoxybenzyl acetate, b. p. 
278—280°/760 mm. (compare Douetteau, A., 1912, i, 620). 

2: 4-Dimethoxybenzyldimethylamire gives dimethylacetamide and 
veratryl acetate with acetic anhydride; with benzoic anhydride it 
yields dimethylbenzamide and veratryl benzoate, which, however, 
could not be induced to crystallise. - 

3 :4-Methylenedioxybenzyldimethylamine is almost quantitatively 
converted by acetic anhydride into dimethylacetamide and piperony! 
acetate, m. p. 21°. 

Ethy] a-dimethylaminophenylacetate, NMe,-CHPh-CO,Et (Tiffeneau 
and Fourneau, A., 1913, i, 1338), is unchanged by treatment with 
acetic anhydride for seven hours at 200°; fission could be effected by 
benzoyl chloride, but the bulk of the ester remained unchanged after 
eight hours’ heating at 100°. 

Bases with which acid anhydrides and chlorides do not cause 
fission at the nitrogen atom.—p-Methoxybenzylamine, anisylamine, 
and p-methoxybenzylmethylamine are converted by prolonged boiling 
with acetic anhydride into the corresponding acetamides. 

Acetic anhydride does not react with dimethylaniline at 250°. 

8-Phenylethyldimethylamine (compare Barger, T., 1909, 95, 2193 ; 
von Braun, A., 1911, i, 35) has b. p. 203—205°, D® 0°914 (hydro- 
chloride, m. p. 171°; hydriodide, m. p. 108°; methiodide, m. p. 232°). 
It is scarcely affected by acetic anhydride at 235°. Nevertheless, 
a small fraction, b. p. 170—173°/15 mm., can be isolated from the 
product of the reaction, which contains nitrogen, and in which the 
acetyl group has possibly entered the nucleus. ‘The presence of 
phenylethyl acetate or of dimethylacetamide could not be detected. 

y-Phenylpropyldimethylamiue, b. p. 222—224°/760 mm., 117—118°/ 
26 mm. (methiodide, m. p. 178°, hydrochloride, m. p. 146°) (compare 
von Braun, A., 1911, i, 35), is not acted on by acetic anhydride below 
200° ; at 220—230°, the fission characteristic of benzylamines is not 
observed, but, as in the preceding case, small quantities of a fraction, 
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b. p. 160—210°/27 mm., can be obtained, in which one or more acety] 
groups have probably entered the nucleus. 


iso A myldihydroisoindole, CHG NC Ay, b. p. 262—263°/ 
2 


756 mm., 144—146°/14 mm., D® 0°9503 (hydrobromide, m. p. 208°, 
methiodide, m. p. 138°), is obtained by the action of o-xylylene bromide 
on isoamylamine in alcoholic sclution. It is mainly recovered un- 
changed after treatment with acetic anhydride for six hours at 180°, 
but a small fraction, b. p. 160—280°/14 mm., is also obtained, the 
composition of which is uncertain. 

Hordenine, HO-C,H,°CH,°CH,*NMe,, when heated with acetic 
anhydride for eight hours at 150°, yields acetylhordenine, b. p. 
175—176°/32 mm., D® 1037 (hydriodide, m. p. 177—-178°, methiodide, 
m. p. 273°). Treatment at 200° yields a practically identical result. 

8-Dimethylamino-a-phenylethanol, OH-CHPh-CH,*NMe, (compare 
Tiffeneau and Fourneau, A., 1913, i, 1337), b. p. 132—133°/15 mm., 
yields the corresponding acetate (methiodide, m. p. 194°) when boiled 
with acetic anhydride. H. W. 


Catalytic Action of Iodine. F. KNorvenacg. |and, in part, with 
Hasket Itzko Beruin, Danie, Sakom, Hermann Diertericu, and I. 
Moses] (J. pr. Chem., 1914, [ii], 89, 1—50).—In the preparation of 
thiodiarylamines by the action of sulphur on diarylamines, the addition 
of 0°05—2% iodine not only lowers the temperature at which the re- 
action takes place and considerably shortens the time necessary for its 
completion, but also yields a much purer product. A similar effect has 
also been observed in the following reactions : (1) the formation of ary]l- 
naphthylamines by the condensation of aromatic amiues with the 
naphthols and naphthylamines ; (2) the alkylation of aniline and 
a-naphthylamine by the direct action of alcohols; (3) anil formation 
with ketones and aromatic amines ; (4) sulphonation ; (5) oxidation. 

Thiodiphenylamine is obtained in almost quantitative yield by heat- 
ing diphenylamine and sulphur at 180—190° for ten minutes with 1% 
iodine, Of the thiodiarylamines prepared in this manner, the following 
are new: thio-m-chlorophenyl-B-naphthylamine, mw. p. 163°, from 
m-chloropheny!-8-naphthylamine ; thto-m-chlorophenyl-a-naphthylamine, 
m. p. 172°; thio-m-tolyl-B-naphthylamine, m. p. 168—169°. 

The preparation of the arylnaphthylamines described below was 
accomplished by heating a- or B-naphthol with the requisite aromatic 
amine for several hours at 180—200°, in the presence of 1% iodine : 
o-chlorophenyl-B-naphthylamine, b. p. 236—238°/13'5 mm., m. p. 89° ; 
m-chlorophenyl-B-naphthylamine, b..p. 250—253°/11 mm., m. p. 101°; 
m-chlorophenyl-a-naphthylamine, b. p. 245—248°/13 mm.; p-chloro- 
phenyl-B-naphthylamine, b. p. 251°5°/13 mm., m. p. 101°; p-chloro- 
0-tolyl-B-naphthylamine, b. p. 262—264°/15°5 mm., m. p. 75°. Attempts 
to condense o- and p-chloroaniline with a-naphthol, and a-chloro- 
B-naphthol with aniline resulted in the formation of phenyl-a- and 
-B-naphthylamines respectively, the chlorine being eliminated during 
the reaction, The aryl-a-naphthylamines are also readily formed by 
heating a-naphthylamine with aniline and its derivatives at 240—250° 
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in the presence of iodine: o-methoxyphenyl-a-naphthylamine from 
o-anisidine has b. p. 226—228°/11 mm., m. p. 99°5°; m-chloropheny/- 
a-naphthylamine, b. p. 238—241°/12 mm., m. p, 72°5° ; p-chlorophenyl- 
a-naphthylamine, m. p. 102—103°. o0-Tolyl-a-naphthylamine has b. p. 
198—202°/9 mm., and does not solidify even at a low temperature 
(Friedlinder, A., 1884, 80, gives m. p. 94—95°). m-Zolyl-a-naphthyl- 
amine has b. p. 234—237°/11 mm.; p-tolyl-a-naphthylamine, b. p. 
230°/10 mm., m. p. 78°; m-xylyl-a-naphthylamine, b. p. 227—232°/ 
9 mm. 

When heated alone with iodine, @-naphthylamine yields B£-di- 
naphthylamine, whilst p-aminophenol gives rise to di-p-hydroxy- 
diphenylamine, which has m. p. 169°, and forms a triacetyl derivative, 
m. p. 132°5° (compare Schneider, A., 1899, i, 499). 

On treatment with iodine (2 atoms) in alcoholic solution, o-phenylene- 
diamine is converted into 2 : 3-diaminophenazine. 

m- and p-Phenylenediamines react with a- and 8-naphthols to form 
the corresponding dinaphthylphenylenediamines, 

The preparation of methyl-, dimethyl-, ethyl-, diethyl-, isoamyl., 
ditsoamyl-, benzyl-, and dibenzyl-aniline by heating aniline with the 
necessary alcohol and a little iodine at 230—240° is also described. 

a-Naphthylamine and methyl or ethyl alcohol yield only the 
monoalkyl derivative. §-Naphthylamine and ethyl alcohol give rise 
to naphthalene and f8-dinaphthyl, the alcohol being reduced to 
acetaldehyde ; if the alcohol is in considerable excess or if methyl 
alcohol is employed, only B8-dinaphthylamine is produced. 

2: 3-Diphenyldiaminonaphthalene, prepared from 2 : 3-dibydroxy- 
naphthalene and aniline, crystallises in lustrous, silvery needles, 
m. p. 143°, 

Of the large number of anils obtained by the condensation of 
aromatic ketones and amines in the presence of iodine, the following 
have not hitherto been described : Benzildi-o-tolil, yellow plates, m. p. 
143°. Benzilmono-m-tolil, yellow plates, m. p. 91°. Benzildi-m-toli/, 
yellow leaflets, m. p. 106°. Benzil-p-hydroxyani/, lustrous, yellow 
leaflets, m. p. 185°. Benzoin-m-tolil, yellow cubes, m. p. 129°. 
Benzoin-o-chloroanil, white needles, m. p. 120°. Benzoin-m-chloroanil. 
white needles, m. p. 127°. Benzoin-p-chloroani/, white needles, m. p. 
136°. Benzoin-a-naphthil, light yellow cubes, m. p. 101°. B-Zsatin-o- 
tolil, lustrous, yellow leaflets, m. p. 178—179°. -/satin-m-tolil, yellow 
needles, m. p. 238°. £-Jsatin-p-toli/, yellow needles, m. p. 217—218°. 
B-Lsatin-o-nitroani/, reddish-yellow needles, m. p. 146—147°. B-Isatin-a- 
naphthil, dark red, lustrous needles, m. p. 243°. 8-/satin-B-naphthil, 
brownish-yellow needles, m. p. 216°. 

Benzophenoneanil as obtained by the above method has m. p. 112°, 
and is converted into an isomeride of m. p. 117° by heating to 130° 
and then cooling in liquid air. The reverse transformation is effected 
by heating the less fusible isomeride at 130° and allowing it to cool 
slowly. 

Benzilmonoanil has m. p. 96°, and slowly passes into a modification 
of m. p. 105° when kept. 

p-Nitrosodimethylaniline condenses with aniline in the presence of 
iodine, yielding p-dimethylaminoazobenzene, which forms dark yellow 
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leaflets, m. p. 117°. The condensation of the nitroso-compound with 
2: 4-dinitrotoluene is also described. F. B, 


Action of Nitric Acid on the Phenylcarbamides. J. F. L. 
Reupter (Rec. trav. chim., 1914, 33, 35—84).—The author has 
examined the action of nitric acid alone and in conjuoction with 
sulphuric acid on phenylcarbamide, as-diphenylcarbamide, s-diphenyl- 
carbamide, t:iphenylearbamide, and tetraphenylcarbamide. In general, 
nitric acid, D! 1-5204, containing 99°7% HNO, has been employed. 

2:4-Dinitrophenylnitrocarbamide, O,H,(NO,),.*NH-CO-NH-NO,, 
pale yellow needles, which commence to decompose with the formation 
of a red sublimate at 142° and disengage gas copiously at 12° or 15° 
higher according to the rate of heating, is obtained by the gradual 
addition of finely divided phenylcarbamide to twelve times its weight 
of nitric acid cooled in a mixture of ice and salt. When heated 
with water, it evolves equal volumes of nitrous oxide and carbon di- 
oxide and yields 2:;4-dinitroaniline, m. p. 179°, in accordance 
with the equation: C,H,O,N,=C,H,O,N,+CO,+N,0 (compare 
Griess, Ber., 1869, 2, 434). Treatment with aqueous ammonia gives 
the same product, but when suspended in ether at 0° and treated with 
a current of dry ammonia, 2 :4-dinitrophenylcarbamide, softening at 
176° and decomposing with evolution of gas at about 200°, is formed. 
It dissolves in hot alcohol without evolution of nitrous oxide, and, on 
cooling, 2: 4-dinitrophenylethylurethane, pale yellow needles, m. p. 
109°, is obtained, the constitution of which follows from its identity 
with the substance prepared by the action of ethyl chloroformate on 
p-nitroaniline and subsequent nitration of the product so obtained 
(compare Hager, A., 1885, 149; Rudolph, A., 1879, 921). 

2: 4-Dinitrophenylnitrocarbamide is also obtained when a cooled 
solution of phenylcarbamide in concentrated sulphuric acid is added 
to a well-cooled mixture of pure nitric and concentrated sulphuric 
acids. 

Further confirmation of the constitution of 2 : 4-dinitrophenylnitro- 
carbamide has been obtained by a study of the nitration of the nitro- 
phenylearbamides. These are obtained by the interaction of carbonyl 
chloride and the requisite nitroaniline in toluene solution and treatment 
of the resulting product with ammonia (compare Vittenet, A., 1899, i, 
692). The o-, m- and p-nitrophenylcarbamides have m. p. 181°, 196°, 
and 238° respectively. The latter, when nitrated in the manner 
previously described, gives an almost quantitative yield of 2 : 4-dinitro- 
phenylnitrocarbamide without formation of isomerides. The ortho- 
compound, on the other hand, gives the same product in 65—70% yield, 
whilst, in addition, 2; 6-dinitroaniline (Bamberger and Hoff, A., 1900, i, 
435), m. p. 138°, can be obtained from the mother-liquors, The latter is 
probably formed by the action of water on 2: 6-dinitrophenylnitro- 
carbamide, but this substance could not be isolated. The nitration of 
m-nitrophenylearbamide gives a mixture of products which could not 
be separated from one another ; however, by boiling the crude substance 
with water and converting the nitroanilines so formed into their 
acetyl derivatives, it has been found possible to isolate 2 : 3-dinitro- 
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acetanilide, m. p. 186°, and 2 : 5-dinitroacetanilide, m. p. 121°. A third 
substance, possibly 3 : 4-dinitroacetanilide, is also present but in amount 
insufficient for its isolation. 

When as-diphenylcarbamide is treated with ten times its weight of 
pure nitric acid and the product immediately, or after regaining the 
ordinary temperature, is poured into water a mixture of substances is 
obtained which cannot be purified. Nitric acid (D 1°48) or a mixture 
of nitric and acetic acids does not give a better result. If, however, 
the weight of pure nitric acid is reduced to five times that of the 
diphenylcarbamide, nitration takes place quietly and as-4: 4’-dinitro- 
diphenylcarbamide, [C,H,(NO,)|,N*CO*NH,, pale yellow needles de- 
composing at 182—186° according to the rate of heating, is formed. 
The same product is obtained by the addition of a mixture of sulphuric 
and pure nitric acids to a solution of as-diphenylearbamide in con- 
centrated sulphuric acid. Its constitution is proved by its con- 
version by dilute alcoholic alkali at the ordinary temperature into 
4: 4'-dinitrodiphenylamine (Bamberger, A., 1898, i, 366). Indications 
of the presence of the isomeric as-2 : 4'-dinitrodiphenylcarbamide in the 
crude product of nitration were also observed. 

The nitration of as-diphenylearbamide by a large excess of pure 
nitric acid in the presence of sulphuric acid has also been investigated. 
At the temperature of a freezing mixture of ice and salt, reaction 
proceeds quietly, but if the mixture is allowed to attain the ordinary 
temperature, a vigorous disengagement of gas occurs. If the product 
is now poured into water and crystallised from dilute acetic acid, 
as-2:4:2': 4’-tetranitrodiphenylcarbamide, intensely yellow needles, 
m. p. 188—-189° (decomp.) (which are transformed by alcoholic alkali 
into 2:4: 2’: 4’-tetranitrodiphenylamine, yellow needles, m. p. 199°: 
compare Juillard, A., 1906, i, 12), and 2:4:6:2':4': 6’-hexanitro- 
diphenylamine are obtained. The latter substance has also been pre- 
pared by nitration of diphenylamine. It is the sole product of the 
nitration of as-diphenylcarbamide if the reaction product is heated on 
the water-bath. The mechanism of its formation has not been definitely 
decided, but it has been shown that equal volumes of carbon dioxide 
and nitrous oxide are evolved during the nitration. 

s-Diphenylearbamide reacts very vigorously with pure nitric acid 
cooled in a mixture of ice and salt, giving s-2:4 : 2’: 4’-tetranitro- 
diphenylearbamide (compare Losanitsch, A., 1879, 67). This is not 
decomposed by hydrochloric acid even at 125°; boiling alcoholic 
potassium hydroxide converts it into 2 :4-dinitrophenol, m. p. 112°5°, 
although 2:4-dinitroaniline is unaffected by a similar treatment ; 
aqueous ammonia transforms it quantitatively into 2 : 4-dinitroaniline, 
m. p. 176°. A more dilute nitric acid (D 1°48) converts s-diphenyl- 
carbamide into the same tetranitro-derivative at a higher temperature, 
and, by the action of concentrated sulphuric acid and pure nitric acid, 
this can be further nitrated to s-2:4:6:2':4':6’-hexanitrodiphenyl- 
carbamide, prisms, m. p. 206—209° (decomp.) after commencing to 
decompose at 140° (Perkin, T., 1893, 63, 1068, gives m. p. 
203°). 

The symmetrically substituted dinitrodiphenylearbamides have been 
prepared by the action of carbonyl chloride on the corresponding 
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nitroanilines (compare Vittenet, loc. cit.). 8-4: 4'-Dinitrodiphenyl- 
carbamide sublimes without melting at about 300°; 8-3 : 3’-dinitro- 
diphenylearbamide, m. p. 242°, forms almost colourless needles and 
yellow crystals ; s-2 : 2’-dinitrodiphenylcarbamide, yellow needles, m. p. 
225°, is only formed in 10—15% yield by this method, the o-nitro- 
phenylcarbimide reacting with difficulty with o-nitroaniline hydro- 
chloride. If, however, a further quantity of o-nitroaniline is added, 
the yield becomes quantitative. Nitration of these derivatives is 
effected by well-cooled pure nitric acid. In these circumstances, 
the di-para-derivative gives a 90% yield of 2:4: 2’: 4’-tetranitrodi- 
phenylearbamide ; the di-ortho-derivative gives a product, m. p. 190° 
(decomp.), which appears to be a hexanitro-compound containing 
possibly a small amount of a tetranitro-derivative, and which is con- 
verted by a mixture of nitric and sulphuric acids into s-2 : 4 : 6 : 2’: 4’: 6’- 
hexanitrodiphenylcarbamide ; the di-meta-derivative appears to yield a 
mixture of several nitro-compounds (compare Struve and Radenhausen, 
A., 1896, i, 35). 

Triphenylcarbamide, m. p. 136°, is readily obtained in the pure 
state by the action of diphenylearbamyl chloride on aniline in the 
presence of alcohol (compare Steindorff, Ber., 1876, 9, 398). It is 
violently attacked by well-cooled, pure nitric acid and, after treatment 
of the product with water, yields 2: 4 : 2’: 4’-tetranitrodiphenylamine. 
The formation of this substance is shown to be due to the decomposi- 
tion of the primary product of nitration by water. Various attempts 
to isolate the latter were unsuccessful, but an indication as to its 
nature was obtained by boiling the crude product, separated by means 
of water, with alcohol, when 2:4: 2’: 4-tetranitrodiphenylamine and 
2:4-dinitrophenylurethane, m. p. 109—110°, were obtained. The 
initial product thus appears to be hexanitrotriphenylcarbamide : 
[C,H,(NO,).],N-CO*NH-C,H,(NO,). + EtOH = [C,H,(NO,).],NH + 
C,H,(NO,),*NH-CO,Et. A mixture of nitric and sulphuric acids reacts 
still more violently with triphenylearbamide. After decomposition of 
the product by boiling water, 2:4: 2’: 4'-tetranitrodiphenylamine and 
2:4:6-trinitroaniline are obtained, whilst the former substance and 
2:4:6-trinitrophenylurethane, m. p. 147° (van Romburgh, A., 1892, 
711, gives m. p. 144°), are obtained when alcohol is used. Probably, 
2:4:6:2':4':2":4”-heptanitrotriphenylcarbamide is initially formed, 
but it has not been isolated. 

The determination of the constitution of the products obtained by 
nitrating tetraphenylearbamide is rendered exceptionally difficult by 
the stability of the latter substance. Ammonia, alcoholic potassium 
hydroxide, boiling aqueous potassium hydroxide (10% or 30%) and 
hydrochloric acid (D 1*2) at 250° are without action, although the 
latter (D 1-12) causes a quantitative decomposition into diphenylamine 
and carbon dioxide (compare Michler, Ber., 1876, 9, 711). . Aniline 
at 200° is without action. Sulphuric acid (80%) at 250° yields car- 
bonised products, whilst at 110—150° the greater part of the di- 
phenylamine which is formed is sulphonated. 

Treatment of tetraphenylearbamide with pure nitric acid, at first at 
the temperature of a mixture of ice and salt and subsequently at the 
ordinary temperature, yields a hexanitrotelraphenylcarbamide, m. p. 

nn 2 
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245—246° (decomp.) after darkening at 240°. The constitution of this 
product has not been established by reason of its instability. 

Octanitrotetraphenylcarbamide, decomposing at about 310°, is ob- 
tained by the action of a mixture of pure nitric and concentrated 
sulphuric acids on tetraphenylearbamide. In view of the general 
behaviour of the phenylcarbamides during nitration, the author is in- 
clined to regard the two last-mentioned products as a- 2: 4: 2’: 4’-tetra- 
nitrodipheny]-8-4 : 4'-dinitrodiphenylearbamide (possibly containing 
some of the a-2:4: 2’:4’-8-2: 4'-isomeride) and 2: 4: 2’: 4°: 2": 4":2'": 4""- 
octanitrotetraphenylcarbamide respectively. 

It is worthy of note that in the series of compounds studied, nitro- 
groups are never introduced into the meta-position by means of nitric 
acid. This is in agreement with other experiments on the nitration of 
substances containing the group NH Ph‘CO-. H. W. 


The Action of Halogen on 4-Nitro-m-cresol. L. Cnas. 
RairorD (J, Amer. Chem. Soc., 1914, 36, 670—680).—When 4-nitro- 
m-cresol is treated in acetic acid solution with free chlorine, a small 
amount of 6-chloro-4-nitro-m-cresol, m. p. 143—144°, is obtained 
(compare Kehrmann and Tichvinski, A., 1899, i, 129), although the 
main product is the 2-chloro-4-nitro-m-cresol (compare Raiford, A., 
1911, i, 993). 

The action of potassium chlorate on a suspension of 4-nitro-m-cresol 
in concentrated hydrochloric acid (compare Kollrepp, A., 1886, 1018) 
gave only a substance, colourless prisms, m. p. 143°, which was 
identified as 2: 6-dichloro-4-nitro-m-cresol. This was reducible to 
2 :6-dichloro-4-amino-m-cresol, needles, m. p. 175—176 (decomp.); hydro- 
chloride, decomp. about 250°; mono-acetyl derivative, needles, m. p. 
204—207°. Oxidation of the dichloroaminocresol by sodium dichromate 
and dilute sulphuric acid gave rise to 2 : 6-dichlorotoluquinone, m. p. 
103° (Claus and Schweitzer, A., 1886, 614). 

By the addition of an aqueous solution of 2 : 6-dichloro-4-amino- 
m-cresol hydrochloride to an ice-cold solution of sodium hypo- 
chlorite and hydrochloric acid, 2 : 6-dichloro-4-chloroiminotoluquinone, 
NCI:C,HMeCl,:0, yellow prisms, m. p. 87°, was obtained. 

When treated with bromine in acetic acid solution, 2-chloro-4-nitro- 
m-cresol was easily converted into 2-chloro-6-bromo-4-nitro-m-cresol, 
almost colourless prisms, m. p. 150°, which on reduction passed into 
2-chloro-6-bromo-4-amino-m-cresol, colourless, rhombic crystals, m. p. 187° 
(decomp.); hydrochloride. Oxidation of the hydrochloride by sodium 
dichromate and sulphuric acid solution gave a 97% yield of 2-chloro-6- 
bromo-3-toluquinone, O:C,HCIBrMe:0, irregular scales, m. p. 119°, which 
could be reduced by sulphurous acid to 2-chloro-6- bromo-3-toluquinol, 
C,HCIBrMe(OH),, colourless crystals, m. p. 163°. When an aqueous 
solution of the hydrochloride of 2-chloro-6-bromo-4-amino-m-cresol is 
introduced into an ice-cold solution of hypochlorous acid an almost 
quantitative yield of 2-chloro-6.bromo-4-chloroimino-3- toluguinone, 
NCI:C,HCIBrMe:O, square prisms, m. p. 93—94°, decomp. above 176°, 
is obtained, accompanied by a very small quantity ‘of the corresponding 
chlorobromotoluquinone described above. D. F. T. 
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Polymerides of isoSafrole. Mario Mayer (Atti R. Accad. Lincei, 
1914, [v], 23, i, 358—363).—B-soSafrole forms a picrate, which is a 
red substance, m. p. about 75°, and can be used for the preparation of 
pure f-tsosafrole. 

Both the polymerides of B-isosafrole can be prepared by means of 
the same polymeriser (hydrochloric acid or ferric chloride), employing 
the ordinary temperature if Puxeddu’s dimeride is required (compare 
Puxeddu, A., 1913, i, 460) or a temperature of 150° if that of Angeli 
and Mola (compare A., 1895, i, 24) is wanted. The latter compound 
(m. p. 145°) can be obtained also by distilling the former (m. p. 95°) ; 
both boil at 380°. 

The spectra of acetone solutions of the two compounds in the ultra- 
violet region are identical. 

The ditsosafrole of m. p. 145° when oxidised by dilute permanganate 
yields a small quantity of an oily compound, C,,H,,O, (probably 
identical with the ketone of Balbiano and Paolini, A., 1904, i, 72), as 
well as piperonylic acid and acetic acid. R. V. 58. 


Some Aluminium Compounds and Alkali Salts of Catechol. 
R. F. Werntanp and Witnetm Denzet (Ber., 1914, 47, 737—750).— 
Catechol inhibits the precipitation of aluminium by alkali hydroxides 
owing to the formation of two colourless acids, H,{Al(C,;H,O,),] and 
H[Al(C,H,0,),], which correspond with the ferri-acids previously 
described (A., 1912, i, 184, 445). The alkali salts of the former 
acid crystallise from solutions containing aluminium chloride, catechol, 
and alkali hydroxide in the proportion 1:4:10 to 18. The solutions, 
even of the ammonium salt, may be boiled without. hydrolysis, but 
ferric hydroxide causes an exchange of the metals. The salts of the 
second acid crystallise from less alkaline solutions, for example, 
aluminium chloride : catechol : alkali=1:2°2:4:5. These are also 
unaffected by ammonia, even on heating, both series being more stable 
towards alkalis than the corresponding iron compounds. 

In addition, some very complicated salts were obtained by employing 
still less alkali hydroxide or by adding acetic acid to the solutions of 
the salts of the tribasic acid. Some of these contained combined 
catechol and the possibility of the formation of “ per-acid” salts of 
catechol was therefore investigated, and some of the alkaline salts 
were indeed prepared. 

[In the following formule, A= the catechol residue, C,H,0,.} ‘The 
sodiwm salt, Na,{AlA,],7H,O, separates when 12 grams of sodium 
hydroxide are added to a solution of 7°2 grams of aluminium chloride 
and 13:2 grams of catechol in 30 c.c. of water. It must be filtered from 
the hot solution as it passes into the hydrate with 10H,0, which 
crystallises in large octahedra when the solution is diluted and then 
evaporated in vacuum. Both salts are white, but soon become brown 
intheair. The corresponding potassium and ammonium salts crystallise 
with 1:5H,O. The sodium salt, Na[AlA,],4H,O, and the correspond- 
ing potassium and ammonium salts with 5H,O, are less alkaline and 
less soluble than the salts of the tribasic acid. 

The acid dipotassium hydrogen salt, 

K,H[A1A,],3C,H,(OH),,2°5H,0, 
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crystallises from a solution containing 4°8 grams of aluminium chloride, 
8°8 grams of catechol, and 6°7 grams of potassium hydroxide in 30 c.c. 
of water. The complex, acid sodium salt of the two acids, 

2Na,H{ AIA, ],2Na{ AlA,],5C0,H,(OH),.23H,0, 
crystallises from a solution of 6 grams of the above tertiary salt in 
20 c.c. of N-acetic acid. Under similar conditions, the complex 
ammonium salt, (NH,),{ AlA,],(NH,),H[A1A,],4NH,{AlA,],24H,0 
(compare the corresponding iron compound, ibid.), is deposited, whereas 
from a solution containing relatively twice as much acetic acid, the 
acid ammonium salt, 

(NH,),{ AlA,],(NH,),H[A1A,],4NH,/ AlA,],2C,H,(OH),,29H,0, 

separates out. 

The following crystalline salts of catechol were prepired by 
evaporating solutions containing the theoretical amounts of the 
phenol and alkali hydroxide: monopotassium salt, C,H,O,K,4H,0, 
mono-acid potassium salt, C,H,O,K,C,H,(OH),,4H,O, di-acid salt, 
C,H,0,K,2C,H,(OH),, acid ammonium salt, 

C,H,0,NH,,0,H,(OH),,4H,0, 
and acid sodium salt, 2C,H,O,Na,C,H,(OH),,8H,0. J.C. W. 


1-Phenol-3-mercaptan [m-Hydroxyphenyl Mercaptan]. Tu. 
Zincke and C. Eset (Ber., 1914, 47, 923—933).—m-Hydroxypheny] 
mercaptan (Szathmary, A, 1910, i, 733) is prepared by the following 
series of reactions. Sodium phenol-m-sulphonate is converted into 
sodium m-ethylcarbonatobenzenesulphonate, SO,Na*C,H,-O-CO,Et, white, 
asbestos-like needles, and the chloride, m. p. 30—31° (su/phanilide, 
colourless prisms, m. p. 89—90°), is reduced to the corresponding 
mercaptan, an almost colourless oil with an unpleasant odour (benzoyl 
derivative, white needles, m. p. 60—61°), which on hydrolysis yields 
m-hydroxyphenyl mercaptan, SH°C,H,-OH, a colourless, strongly 
refracting oil, of unpleasant odour, b. p. 168°/35 mm., m. p. 16—17° ; 
the dibenzoyl derivative forms white leaflets, m. p. 78°. The mercaptan 
is easily oxidised in alkaline solution to m-hydroxyphenyl disulphide, 
small, white needles, m. p. 94—95°. The ethylearbonato-derivative of 
m-hydroxypheny! mercaptan, on methylation, furnishes the correspond- 
ing methyl sulphide, which on hydrolysis yields m-hydroxyphenyl 
methyl sulphide, a colourless, highly refractive oil having a faint odour, 
b. p. 148—151°/14 mm., 224°/760 mm. ; on strongly cooling, it solidifies 
to a crystalline mass, m. p. 15°. The benzoyl derivative forms 
colourless, matted needles, m. p. 56—57°. 

With methyl iodide, m-hydroxyphenyl methyl sulphide gives 
m-hydroxyphenyldimethylsulphonium iodide, OH-C,H,*SMe,I, colourless 
needles, m. p. 97—98° (decomp.) ; the hydrowide is a colourless syrup, 
the chloride could not be obtained crystalline, and the platinichloride 
forms yellow spikes, m. p. 148—149° (decomp.). 

m-Hydroxyphenyl methyl sulphowide, OH-C,H,*SMeO, prepared by 
hydrolysing the corresponding ethylcarbonato-derivative (from the 
sulphide and hydrogen peroxide), is a colourless oil, the benzoyl 
derivative of which forms small, white crystals, m. p. 83—84°. 

m-Hydroxyphenylmethylsulphone, OH:C,H,*SO,Me, prepared from 
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the corresponding ethylcarbonato-derivative (colourless leaflets, m. p. 
59°) forms white, pointed needles, m. p. 84—85°. 

With bromine, m-hydroxyphenyl methyl sulphide forms an oily 
monobromo-derivative (benzoyl derivative, small, white crystals, m. p. 
112—113°), and 4:6-dibromo-3-hydroxyphenyl methyl sulphide, white, 
glistening leaflets, m. p. 83—84°, which gives a aibromide, 

OH-C,H,Br,"SMeBr,, 
reddish-brown, unstable tablets or leaflets. 

With nitrous acid, m-hydroxyphenyl methyl sulphide yields 

4-nitroso-3-methylthiolphenol (Zincke and 
0-CO-C,H, Miiller, A., 1913, i, 735). 

er Condensation of m-hydroxypheny] methyl 
- Onn oo sulphide with phthalic anhydride furnishes 
SMe UgHy So >CoH, aes 3 a; - dimethytehiolfiuorescein (annexed 
formula), white leaflets, m. p. 179°, which 
gives red oxonium salts (nitrate, sulphate, chloride), but these could 

not be isolated in a pure state. J.C. C. 


Isomerisation in the Transformations of Trimethyl- 
carbinol [cycloPropylearbinol]. I. N. J. Demsanov:and J. N. 
Demsanov (J. Russ. Phys. Chem. Soc., 1914, 46, 42—53).—With the 
object of obtaining -cyclopropylethyl alcohol, ethyl cyclooropane- 
carboxylate was reduced to cyclopropylearbinol, the latter converted 
into bromide, and the corresponding organo-magnesium compound 
treated with paraformaldehyde. Although this reaction takes place at 
a low temperature, it follows a complicated course. An alcohol, 
C,H,°OH, is formed, but never in more’than 30% yield, and is found 
to.consist of a mixture of the cyclic alcohol with an isomeric one con- 
taining a double linking ; other products are a hydrocarbon, C,H,,, and 
the acetals of formaldehyde and the alcohol, C,H,*OH. 

The action of hydrobromic acid on cyclopropylearbinol yields a 
mixture, b. p. 108—109°/746 mm., of bromomethylcyclopropane and 
bromocyclobutane. The action of magnesium and paraformaldehyde 
on this mixture of isomeric bromides may be represented by the 
following equations: (1) 2C,H,Br+Mg=C,H,, + MgBr, ; 

(2) O,H,-MgBr + CH,O = C,H,-CH,:O-Mgbr 
and this +H,O=C,H,-OH+MgBr-OH; (3) 2C;H,,OH+CH,O= 
C,H,*O-CH,°0-C,H,+H,O. These reactions are similar to thoss 
obtained with allyl bromide (compare Pariselle, A., 1911, i, 940). 

The hydrocarbon, C,H,,, is a mobile liquid with a characteristic 
odour, b. p. 114—116°. The cyclic alcohol present in the mixture, 
C,H,*OH, is cyclobutylearbinol, and the accompanying unsaturated 
alcohol gives the trihydric alcohol, C,H,,O0,, as a colourless, viscous 
liquid, b. p. 180—182°/15 mm. T. H. P. 


Trimethylenemethylcarbinol [cycloPropylmethylcarbinol] 
and certain of its Transformations. I. N. J. Demsanov and 
8. A. Pingern (J. Russ. Phys. Chem. Soc., 1914, 46, 54—58).—cyclo- 
Propylmethylearbinol, prepared as described by Michiels (A., 1912, 
i, 259), has b. p. 122—122°4°/755 mm., Df 0°9010, Dj’ 0:8856, 
Di§ 0°8866, ni? 1°4285. When treated with hydriodic acid, the alcohol 
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yields (1) a mixture of B-cyclopropy!-8-iodoethane and §-iodo-A+-pentene, 
b. p. 689/35 mm., Di 16083, Dj’ 1°586, Df 1579, np 1521, and 
(2) the di-iodo-compound, consisting principally of 8-di-iodo-pentane, 
b. p. 1479/35 mm., Dp 2°1957, Dj’ 2°172, Dj? 2°163, np 1600. Thus, 
the action of hydriodic acid is similar to that of hydrobromic acid 
(compare Michiels, loc. cit.). = 2 


Iodohydrins and Alkyliodohydrins derived from cycloHexyl. 
propene. B. ve Ressicurer (Bull. Soc. chim., 1914, [iv], 15, 
175—182).—Up to the present, very little work has been done on the 
mode of fixation of hypoiodous acid and its esters at double bonds. 
In the cases of styrene, a-phenylpropene, f-phenylpropene and 
allylbenzene, Tiffeneau (A., 1906, i, 965; 1908, i, 19) has shown 
that the hydroxyl group attaches itself to the carbon atom 
nearest the benzene nucleus, whilst the iodine atom occupies the 
more distant positiov. The author has therefore studied the addition 
of hypoiodous acid and its esters to cyclohexylpropene, 

C,H,,°CH,°CH:CH,, 

and finds that addition occurs in each of the two possible manners. 
Attempts to prove the composition of the additive product by an 
investigation of its action towards dimethylamine were unsuccessful, 
since an intermediate oxide, common to the two isomerides, is first 
formed (compare Tiffeneau and Fourneau, A., 1913, i, 1337). The 
action of silver nitrate, however, furnishes the required information, 
the products of the change being cyclohexylpropaldehyde and cyclohexy]- 
propanone respectively : 


C,H, ,"CH,"CH(OH)-CH,I ae C,H,,"CH,°CO-CH, 


and O,H,,°CH,*CHI-CH,-OH os C,H,,"CH,°CH,-CHO. Addition 
of the esters of hypoiodous acid occurs in a similar manner and the 
nature of the product is deduced by removal of hydrogen iodide by 
means of alcoholic potassium hydroxide followed by hydrolysis with 
acid. 

The mixture of cyclohexylpropene iodohydrins, D° 1°4653, is 
obtained as a pale yellow, somewhat syrupy liquid, which decomposes 
on exposure to air and light by the addition of iodine to a suspension 
of yellow mercuric oxide in a solution of cyclohexylpropene in wet 
ether. When dissolved in anhydrous ether and shaken with solid 
potassium hydroxide, it yields the corresponding oxide, b. p. 182—185°, 
D’ 1-003, which, when treated with sulphuric acid, is converted into 
an aldehyde, the semicarbazone of which has m. p. 137°. 

An ethereal solution of the iodohydrin is treated with an aqueous 
solution of silver nitrate and the product distilled, whereby the 
following fractions are obtained: (1) b. p. 70—90°/25 mm.; (2) 
175—195°/25 mm., and (3) 220—-225°/25 mm. The second fraction is 
probably a mixture of the two nitric esters,C,H,,-CH,*CH(NO,)*CH,"OH 
and C,H,,-CH,-CH(OH)-CH,-NO,. The first fraction yields two 
semicarbazones, m. p. 137° and 183° respectively, of which the latter 
is identical with the semicarbazone of cyclohexylacetone (compare 
Freundler, A., 1906, i, 283). From the former, a liquid, C,H,0, can 
be regenerated, which gives Schiff’s reaction, and, on oxidation with 
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silver oxide, is converted into an acid having the properties of cyclo- 
hexylpropionic acid. The structure of the aldehyde is confirmed by the 
identity of its semicarbazone with that derived by isomerisation of eyclo- 
hexylpropeneoxide (see above). On treatment with dimethylamine 
in benzene solution, the mixture of iodohydrins yields y-dimethyl- 
amino-a-cyclohexylpropan-B-ol, C,H,,*CH,"CH(OH)-CH,°NMe,, b. p. 
133—134°/19 mm., D® 0-9340, (methrodide, m. p. 175°, hydrochloride of 
benzoyl derivative, m. p. 182°). 

The mixture of cyclohexylpropene methyliodohydrins, b. p. 140—145°/ 
13 mm., D® 1:4116, is prepared by the addition of iodine to a methyl- 
alcoholic solution of cyclohexylpropene in the presence of mercuric 
oxide. It is unaffected by solid or aqueous potassium hydroxide ; 
alcoholic potassium hydroxide converts it into a mixture of ethers, 
C,H,,"CH,-C(OMe):CH, and O,H,,-CH,-CH:CH,*OMe, b. p. 
195—200°, from which, by successive treatment with acid and 
semicarbazide, two semicarbazones, m. p. 182—183° and 136—137° 
respectively, are obtained, identical with the semicarbazones of cyclo- 
hexylacetone and cyclohexylpropaldehyde. 

The mixture of cyclohexylpropene ethyliodohydrins is obtained as a 
colourless liquid, practically stable to air and light, in the manner 
described for the lower homologue. Alcoholic potassium hydroxide 
converts it into a mixture of the ethers, C,H,,"CH,°C(OEt):CH, and 
C,H,,"CH,*CH:CH-OEt, b. p. 215—220°, from which, by successive 
action of acid and semicarbazide, two semicarbazones, m. p. 137° and 


183° respectively, are prepared. H. W. 


Determination of the Constitution of Iodohydrins by the 
Action of Tertiary Amines. JIodohydrins Derived from 
Styrene. Tirreneau and Fourneau (Bull. Soc. chim., 1914, [iv], 
15, 275—281. Compare A., 1913, i, 1337).—The action of tertiary 
amines on the two iodohydrins of styrene has been studied. It was 
expected that, on the one hand, the bases would act as eliminators 
of hydrogen iodide, and on the other, would simply be attached to the 
bydrins with the production of quaternary salts. Both reactions take 
place simultaneously in the cold with trimethylamine or benzyl- 
dimethylamine. Substituted choline iodides are the additive com- 
pounds obtained, but the hydrogen atom involved in the elimination of 
hydrogen iodide is not that of the hydroxy] group and therefore the pro- 
duct is not styrene oxide but a vinyl alcohol, which undergoes rearrange- 
ment into a ketone or aldehyde. Thus the action of tertiary amines 
affords a double indication of the constitution of these iodohydrins. 
Quantitatively the two substances behave differently, for with the 
primary iodide, OH-CHPh-CH,I, the elimination of the hydracid is 
the preponderating reaction, whereas the isomeride gives more of the 
choline derivative. 

Phenyliodomethylcarbinol was left for a day with a 20% solution 
of trimethylamine in benzene, when the hydriodide of the base which 
separated was filtered, and the solution was heated at 100° in a 
sealed tube for a day. Acetophenone, to the extent of 80% of the 
products, was isolated from the liquid, and the further deposit of 
crystals contained the salt of the base and the hydriodide of secondary 
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phenylcholine, OH-CHPh-CH,*NMe,I (ibid.). Similarly, benzy)- 
dimethylamine gave acetophenone and a solid which was separated 
by water into the very soluble iodide of the base and a small amount 
of the sparingly soluble quaternary ammonium iodide, m. p. 198° 
(Maquenne block). 

a-lodobenzylearbinol was left with trimethylamine for several days, 
when a crystalline mass separated. The product was extracted with 
very dilute hydrochloric acid and then ether. The ethereal extract 
contained phenylacetaldehyde, and the viscous residue, insoluble in 
either solvent, was probably a polymeride of this. The acid extract 
was treated with silver oxide, filtered, freed from trimethylamine by 
warming in a vacuum, and acidified with hydrochloric acid. Primary 
phenylcholine hydrochloride (ibid.) was obtained on evaporation. 
Similarly, benzyldimethylamine yielded acetophenone and Jbenzyl- 
B-hydroxy-a-phenylethyldimethylammonium iodide, 

C,H,-CH,*NMe,I-CHPh:’CH,-OH, 

which forms colourless rhombohedra, m. p. 142° (Maquenne block) ; 
the chloride has m. p. 168°. J.C. W. 


The Stereochemical Isomerides of Some y-Glycols. Grorczs 
Dupont (Compt. rend., 1914, 158, 714—716).—Of the two series of 
stereoisomeric acetylenic y-glycols and saturated y-glycols already 
prepared (compare A., 1909, i, 545; 1910, i, 85) theory indicates that 
the members of one series should be separable into optical isomerides. 
In the study of two new acetylenic y-glycols the author has unsuccess- 
fully endeavoured to solve this problem. 

ad-Di-p-tolyl-A*-butinene-as-diol, 

C,H,Me-CH(OH):C:C-CH(OH)-C,H,Me, 
obtained by the action of tolualdehyde on magnesium diacetylene 
dibromide, is easily separable by repeated washing with cold ether into 
its two isomerides. The fraction insoluble in ether crystallises from 
alcohol in small, monoclinic prisms, m. p. 173°, exhibiting antihemi- 
hedrism having [@:6:c=1:242:1:1:307; y=80°57']. This crystal- 
line form is superposable on its optical opposite. The fraction obtained 
by evaporating the ether crystallises in triclinic prisms, m. p. 127°, 
having [a:6:c=1°066:1:0°7455; a=87°30', B=112°22, y= 
80°24'], all the crystals obtained being superposable. The first of 
these isomerides on heating with benzoy] chloride in pyridine yields a 
dibenzoyl derivative, m. p. 125°, whilst the second gave non-erystal- 
lisable products. The two isomerides on hydrogenation in alcoholic 
solution in the presence of platinum black gave two isomeric 
di-p-tolylbutane-a5-diols, 
O,H,Me*CH(OH)-CH,°CH,*CH(OH):-C,H,Me, 
having respectively m. p. 133—134° and 103—104°. 
The two isomeric s-di-p-anisylbutinene-diols, 
OMe-C,H,-CH(OH)-CiC-CH(OH):-C,H,-OMe 

(compare Iocitsch, this vol., i, 376), have respectively m. p. 131—132° 
and 112—113°, the former crystallising in minute prisms and the 
latter in slender needles. The first isomeride on hydrogenation gave 
the corresponding saturated glycol, m. p. 115—116°, whilst in the case 
of the second isomeride the benzene nucleus was apparently attacked. 
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Finally, the author has found that the acetylenic and saturated 
yglycols give colour reactions with sulphuric acid, the colour varying 
with the nature of the glycol. W. G. 


Properties of Tertiary Allyl Aromatic and Hydroaromatic 
Alcohols. Ippotir Macurevitscn (J. Russ. Phys. Chem. Soc., 1914, 
46, 13—38)—Gentle oxidation of the xylylmethylallylcarbivols 
previously described (A., 1911, i, 961) by means of permanganate 
yields the corresponding trihydric alcohols, 

C,H,Me,*C Me(OH)-CH,:CH(OH)-CH,-OH, 
whilst if the oxidation is more energetic, the molecule is ruptured at 
the double linking of the allyl radicle and a tertiary hydroxy-acid, 
C,H,Me,*CMe(OH)-CH,°CO,H, formed. 

Thus, 3: 4-xylylmethylallylearbinol gives: (1) f-3 : 4-aylylpentane- 
B3e-triol, C,,H,,0,, small, white crystals, m. p. about 98—102°, and 
(2) the syrupy pale yellow acid, C,,H,,O,, the silver, sodium, potassium, 
calcium, and barium salts of this being prepared. 

2: 4-Xylylmethylallylearbinol gives: (1) the pale yellow syrupy 
B-2 : 4-xylylpentane-Bde-triol, C,,H,j0,, and (2) the syrupy f-2 : 4-ylyl- 
B-methylhydracrylic acid, the silver, potassium, and barium salts of 
which were prepared. When the acid is boiled with calcium carbonate, 
it loses water and gives calcium B-2 : 4-aylyl-B-methylacrylate, and when 
dry distilled it yields 8-2 : 4-xylylpropene, C,H,Me,*CMe:CH,, b. p. 
194—200°. 

2:5-Xylylmethylallylearbinol yields: (1) the syrupy B-2 : 5-xylyl- 
pentane- Bde triol, C,,H,,0,, and (2) B-2 : 5-xylyl-B-methylhydracrylic acid, 
C,,H,,0,, the silver salt of which was prepared. 

The syrupy acids obtained in this way gradually deposited small 
proportions of crystalline substances, apparently formed as a result of 
further oxidation. In order to investigate these products, oxidations 
were carried out in presence of excess of free alkali. Under these 
conditions, 3: 4-xylylallylmethylearbinol gives 3 : 4-dimethylbenzoic 
acid, whilst 2 :5-xylylallylmethylearbinol yields 2 : 5-dimethylbenzoic 
acid, which loses carbon dioxide and forms as-2 : 5-xylylmethylethylene 
(?), b. p. 205—210°, on distillation. 

The removal of the elements of water from the xylylmethylallyl- 
carbinols was studied by preparing the corresponding chloro-derivatives, 
C,H,Me,*CMeCl-CH,°CH:CH,, from which hydrogen chloride was 
subtracted by the action of pyridine. Owing, however, to their ready 
oxidisability, the pentadienes obtained were invariably admixed with 
oxygenated compounds, 

8-3 : 4-Xylyl-A*-pentadiene was obtained as an impure tarry mass. 
8-2: 4-Xylyl-Ayvs-pentadiene is a colourless liquid, b. p. 120—121°/21°5 
mm.,D? 0:9097, n3 153233, and has the normal molecular weight in 
boiling ether. 8-2:5-Xylyl-A*-pentadiene is a mobile, colourless 
liquid, b. p. 117°5—118°/20—21 mm., D? 0°9062, nf 153690, and 
exhibits normal ebullioscopic behaviour in ether. 

Phenyl-a-naphthylallyicarbinol, C,,H,-CPh(OH)-CH,°CH:CH,, pre- 
p.red by the interaction of phenyl a-naphthyl ketone, magnesium and 
allyl bromide in ethereal solution, forms a brittle, white, crystalline 
mass, m. p. 65—67°, and yields a resinous dibromide, C,,H,,OBry. 
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When oxidised with alkaline permanganate solution, it gives a-naphthoic 
acid and a pale yellow trihydric alcohol. Replacement of the hydroxy] 
group by chlorine and treatment of the chloro-derivative with pyridine 
yields a-pheny]-a-a-naphthyl-A*y-butadiene, C,,H,,, which could not be 
obtained pure owing to the readiness with which it oxidises to the 
compound, (C,,H,,0),. 

Energetic oxidation of 1-allyleyclohexanol (compare Zaicev, A., 1912, 
i, 777) in presence of excess of alkali yields 1-cyclohexanol-1-acetic 
and adipic acids. 

When oxidised by means of permanganate, 3 : 5-dimethy]-l-allyl-A2- 
eyclohexenol yields (1) 3: 5-dimethyl-A*-cyclohexenol-propane-By-diol, 
CH OH Me-CH COOH) CH, CH(OH)-CH,-0H, which erystallices 
in rectangular plates, m. p. 125—126° ; (2) a viscous acid, which was not 
investigated. The chloro-compound corresponding with 3 : 5-dimethyl- 
l-allyl-A*-cyclohexenol is unstable and readily undergoes decomposition 
and polymerisation. ae Os 3 


Preparation of an Aromatic Amino-alcohol. FARBENFABRIKEN 
vorM. Friepr. Bayer & Co. (Swiss Patent 63012).—£-3 : 4-Trihydroxy- 
B-phenylethylmethylamine, C,H,(OH),*CH(OH)-CH,*NHMe, a colour- 
less, crystalline substance, m. p. 207°, is prepared by reducing 
3 : 4-dihydroxyphenyl methylaminomethy! ketone, 

C,H,(OH),*CO-CH,:NH Me, 


at 20.—30° by means of hydrogen and a colloidal solution of a metal 
of the platinum group under 1} atmospheres’ pressure. J.C. C. 


Preparation and Properties of Certain Methoxylated 
Carbinols, Olefines, and Ketones, Derived from Trimethy]l- 
gallic Acid. Marston Taytor Bogert and Rosert Metynye IsHam 
(J. Amer. Chem. Soc., 1914, 36, 514—530).—A study of the carbinols 
and olefines obtainable from methyl trimethylgallate [3 : 4 :5-tri- 
methoxybenzoate] has been carried out with the object of ascertaining 
the influence of the methoxyl group on the properties of such sub- 
stances. The results confirm those of earlier workers, and also show 
that the presence of the methoxyl group in compounds of the type 
CPhR-CH,RCI increases the activity of the halogen. 

Diphenyl-3 : 4 : 5-trimethoxyphenylcarbinol has been found to be 
more strongly basic than triphenylearbinol, but Jess so than diphenyl- 
p-methoxyphenylearbinol. The trimethoxyphenyldialkylcarbinols are 
generally unstable and readily lose water to form the olefine, whilst 
trimethoxyphenyldibenzylearbinol is quite stable. None of the olefines 
described yields a stable dibromide. 

4-(3': 4’ : 5'-Trimethoxyphenyl )umbelliferone, 

=o 
C,H,(OMe), °<c H,(OH)-0 ’ 
m. p. 253° (decomp.), obtained by the action of resorcinol on ethy! 
3 :4:5-trimethoxybenzoylacetate, forms colourless crystals. 
3:4:5-Trimethoxycinnamic acid (methylsinapic acid) can be pre- 
pared by the action of active aluminium on ethyl trimethoxybenzoy]l.- 
acetate, 
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4-Hydroxy-3 : 5-dimethoxybenzoic acid (syringic acid) is produced 
when trimethylgallic acid is added gradually to 20% fuming sulphuric 
acid, the temperature being kept below 40°. ; 

Diphenyl-3 : 4 : 5-trimethoxyphenylearbinol, C,H,(OMe),*CPh,-OH, 
m. p- 189°, obtained by the action of magnesium phenyl bromide on 
methyl trimethylgallate, forms colourless, hexagonal crystals and dis- 
solves in concentrated sulphuric acid with production of a deep red 
solution ; it is readily reduced by a solution of hydrogen chloride in 
alcohol to diphenyl-3 : 4 : 5-trimethoxyphenylmethane, 

C,H,(OMe),°CHPh,, 
m. p. 133°, which crystallises in colourless needles. 3:4 :5-Diphenyl- 
trimethoxyphenylcarbinyl chloride has m. p. 110°. Diphenyl-3:4:5- 
trimethoxyphenylpyrrylmethane, C,H,(OMe),*CPh,°C,H,N, m. p. 155° 
(uncorr.), obtained by heating the carbinol with pyrrole in presence of 
glacial acetic acid, forms colourless, hexagoval crystals. 

3: 4: 5-T'rimethoxy-a-methylstyrene, C,H,(OMe),*CMe:CH,, b. p. 
193°/40 mm., m. p. 37°, prepared by the action of magnesium methyl 
iodide on methyl trimethylgallate, crystallises in colourless needles. 
When ozone is passed into a solution of this compound in 70% acetic 
acid, 3:4:5-trimethoxyacetophenone, m. p. 78°, is produced; its 
p-nitrophenylhydrazone has m. p. 195—196° (uncorr.). By the con- . 
densation of 3:4: 5-trimethoxyacetophenone with benzaldehyde, 
3:4: 5-trimethoxyphenyl styryl ketone, C,H,(OMe),*CO-CH:CHPh, 
m. p. 78—78°5°, is obtained, which crystallises in yellow needles. 

3:4:5-Trimethoxyphenyldiethylcarbinol, C,H,(OMe),-CEt,-OH, m. p. 
74°, prepared by the action of magnesium ethyl bromide on methyl 
trimethylgallate, forms colourless needles. The mother-liquor from 
this reaction yielded y-3 : 4 : 5-trimethoxyphenyl-A?-pentene, 
C,H,(OMe),*CEt:CH Me, b. p. 210—220°/40 mm., D,, 1°0462,n3 1:53600, 
which can also be obtained by saturating an ethereal solution of the 
carbinol with hydrogen chloride ; the observed molecular refraction is 
70°37, whereas that calculated from the Briihl-Conrady tables is only 
67-9. By the action of ozone on_a solution of the olefine in 70% acetic 
acid, 3: 4 : 5-trimethoxypropiophenone, C,H,(OMe),*COEt, m. p. 53°5°, 
is produced, which forms lustrous, colourless needles ; its p-nitrophenyl- 
hydrazone has m. p. 183—184°. 

8-3 : 4 : 5-Trimethoxyphenyl-Ay-heptene, C,H,(OMe),*CPr:CHEt, b. p. 
215—218°/40 mm., D,, 1°0300, x# 152877, is obtained by the action 
of magnesium propyl iodide on methyl trimethylgallate ; the observed 
‘molecular refraction is 79°12 as compared with 77°12 as the calculated 
value. 3:4:5-T'rimethoxybutyrophenone, C,H,(OMe),*CO-CH, Et, b. p. 
218—220°/40 mm., m. p. 51—52°5°, forms long, colourless needles ; 
its p-nitrophenylhydrazone has m. p. 160°. 

e-3: 4: 5-7 rimethoxyphenyl-B6-dimethyl-A®-nonene, 

CH Me,°CH,°CH:C[C,H,(OMe), |-CH,-CH,*CHMe,, 
b, p. 235—237°/40 mm., from magnesium isoamyl iodide and methyl 
trimethylgallate, forms colourless, rhombohedral crystals, and has a 
molecular refraction 96°03 as compared with the calculated value 
95°53. The mother-liquor yields a substance, C,,H,,O, or C,,H,,0, 
m. p. 109—110°, b. p. 218°/40 mm., which forms colourless, 
rhombohedral crystals. 
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3: 4:5-Trimethoxyphenyldibenzylcarbinol, 
C,H,(OMe),-C(CH,Ph),-OH, 

m. p. 116—117°, from magnesium benzyl chloride and methyl trimethyl- 
gallate, forms long prisms, and when treated with hydrogen chloride 
in ethereal solution yields 3: 4 : 5-trimethoxy-a-benzy/stilbene, 

C,H,(OMe),-C(CH,Ph)-CH Ph, 
m. p. 93°. The latter compound is converted by ozone into 3: 4:5- 
trimethoxydeoxybenzoin, C,H.(OMe),*CO°CH,Ph, m. p. 99°, which fur- 
nishes a p-nitrophen ylhydrasone, m. p. 194°. E. G. 


The Reaction of Acid Imino-chlorides with Hydrogen 
Cyanide. Orro Mumm, Hans Vorquartz, and Huco Hesse (Ber, 
1914, 47, 751—758).—The authors have applied the discovery that 
the chlorine atom in imino-chlorides may be replaced by cyanogen 
by the action of aqueous potassium cyanide (A., 1910, i, 311) on a 
number of these compounds. Whereas those imino-nitriles in which 
an aromatic nucleus is attached to the imino-nitrogen atom are very 
stable, a-methyliminophenylacetonitrile is very readily hydrolysed to 
benzoyl cyanide and methylamine, and decomposes in the dry state into 
benzonitrile and acetonitrile. 

It was hoped that both the isomeric forms of a-phenyliminopheny]- 
acetonitrile, 

C,H,*C-CN C,H,*C°CN 
N-C,H, *"° ©,H,-N 

might have been obtained. This was not “the case, and, therefore, 
experiments were carried out in absence of water, by treating the 
imino-chloride with hydrogen cyanide in presence of pyridine or 
quinoline. In these circumstances, however, compounds were obtained 
which contained the base in the molecule, and from which no nitrile 
could be isolated. From the analogy to the action of benzoyl 
chloride and hydrogen cyanide on quinoline (Reissert, A., 1905, i, 472) 
and from the reactions of the compound, the quinoline derivative may 
be represented by the alternative formule : 


A\/\ 

| | -CN 

\/\Z > 

N-Cl 
PhC-NHPh PhO: NHPh 
a-o-Tolyliminobenzyl chloride was obtained as a pale yellow oil, b. p. 

203—205°/19 mm. (Just, A., 1886, 617, did not purify it), and con- 
verted into a-o-tolyliminophenylacetonitrile (the 2-methylpheny!- 
p-cyanazomethinphenyl] of Sachs, A., 1901, i, 272). a-m-Tolylimino- 
benzyl chloride, m. p. 49—50°, b. p. 215—220°/20 mm. (Just, doc. cit.), 
gave a-m- tolyliminophen ylacetonitrile, C,H,Me*N:CPh-CN, in yellow 
prisms, m. p. 37—38°, and the nitrile from a-p- -tolyliminobenzy! 
chloride (Just) was identical with Sachs’ 4-methylphenyl-y-cyanazo- 
methinphenyl (loc. cit.). a-o-Nitrophenyliminophenylacetonitrile, from 
the corresponding chloride (Ley, A., 1898, i, 252), formed long, yellow 
needles, m. p. 120°, and a-m-nitrophenyliminobenzyl| chloride (Pechmann, 
A., 1897, i, 515) yielded a-m-nitrophenyliminophenylacetonttrile, m. p. 
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120—121°. a-Methyliminobenzyl chloride (Pechmann, A., 1896, i, 31) 
yielded a-methyliminophenylacetonitrile, NMe:CPh-CN, in white leaflets, 
m. p. 37°. 

An additive compound, C,,H,,N,Cl, of pyridine, a-phenylimino- 
benzyl chloride and hydrogen cyanide was gradually deposited from a 
mixture of molecular quantities of the substances in dry ether. It 
formed pale yellow crystals, m. p. 253°, crystallised from water in 
large, yellow prisms with 2H,O, and yielded a dark red picrate, m. p. 
180°. The corresponding quinoline compound, ©,,H,,N,Cl, also crys- 
tallised from water in large, yellow, hexagonal crystals with 2H,0. 
The free base could not be isolated, but the chloride was converted into 
a picrate, orange crystals, m. p. 180°, which combine with 2EtOH to 
form dark red crystals, an almost insoluble nitrate, m. p. 210—213°, 
and a hydrogen sulphate, m. p. 223°. J.C. W. 


The Sensitiveness of Anthracene Derivatives towards Light. 
I. The Anthracenecarboxylic Acids. Fritz WeicEert and Lupwic 
Kummerer (Ber., 1914, 47, 898—908).—The anthracenecarboxylic 
acids in which the acid group is in the 9-, 2-, and 1-positions resemble 
anthracene and 2-methylanthracene in undergoing reversible chemical 
change under the influence of light. 

The substances were exposed as solutions in Jena glass vessels of 
special shape, the usual source of light being a quartz-mercury lamp ora 
carbon arc. 

Anthracene-9-carboxylic acid, m. p. 213—-214° (decomp.), in aqueous 
solution as its sodium salt, when exposed to light and air undergoes 
oxidation to anthraquinone, the change being a genuine photochemical 
one. If air is excluded the sodium salt undergoes transformation with 
the production of the salt of a sparingly soluble, colourless acid which 
begins to go yellow near 180° and then melts gradually at 209—218° 
(decomp.). This photo-anthracene-9-carboxylic acid dissolves without 
fluorescence in ammonia, but on fusion is reconverted into the original 
acid. The new product is more easily obtained by illuminating solu- 
tions of the anthracene-9-carboxylic acid in organic solvents, when the 
sparingly soluble colourless photo-product separates in, every case 
with solvent of crystallisation, for example, from alcohol in prisms or 
thombohedral plates, C,,H,,0,,C,H,0 ; similarcrystals wereobtained with 
concurrent formation of anthraquinone and an odour of aldehyde when 
an alcoholic solution of the acid in a loosely closed vessel was exposed to 
sunlight for several days. Ebullioscopic experiments in alcoholic 
solution indicated a molecular weight betwsen the single and the 
double value, so that the new acid is probably a dimeric form, a view 
which is somewhat confirmed by its separation from xylene and toluene 
solution with a half molecule of solvent of crystallisation if this is 
calculated on the single formula. The reversion of this acid to the 
simple anthracene-9-carboxylic acid also takes place rapidly in solution 
in boiling phenetole, a yellow solution being obtained which on cooling 
deposits yellow needles of the latter acid. At this temperature 
the equilibrium is preponderatingly in favour of the unimolecular acid, 
Whilst in boiling xylene both the formation and reversion of the 
photo-preduct could be detected. 
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Anthracene-2-carboxylic acid, m. p. 271—277°, when illuminated in 
solution in acetic acid or toluene, is converted into a colourless, very 
sparingly soluble photo-acid, which separates from its dilute hot alcoholic 
solution in hexagonal leaflets ; this begins to turn yellow at 200° and 
finally melts near 279° (decomp.). The substance, which gives non- 
fluorescent solutions in alkalis, can be reconverted into the original 
acid by fusion or by sublimation, and in boiling phenetole solution the 
direct change can be observed in the illumination of a carbon are, 
whilst reversion occurs in the same solvent in diffused daylight. 

Anthracene-l-carboxylic acid, m. p. 246°, when illuminated in 
alcoholic solution, undergoes concurrent oxidation to anthraquinone-1- 
carboxylic acid and conversion into a colourless new substance which is 
obtained more satisfactorily by the application of solutions in toluene 
or xylene. The new product is a photo-acid which dissolves in alkalis 
without fluorescence ; it begins to turn yellow at 220°, and melts near 
294°: to a yellowish-browa liquid ; this after solidifying gives a fluor- 
escent solution inammonium hydroxide, which is indicative of a reversion 
into the parent acid. The reversion is also induced by suspension of 
the colourless substance in boiling xylene, when a yellow solution of 
anthracene-l-carboxylic acid is gradually obtained. Judging from 
analogy to the first product described, this photo-product, as well as 
the preceding, probably has the bimolecular formula C,,H,,0,. 

Attention is drawn to the fact that the m. p.’s of these new sub- 
stances are above the temperatures at which reversion sets in, so that 
the m. p.’s. lose in trustworthiness. The three examples of photo- 


chemical change now described resemble the cases of anthracene and 
2-methylanthracene in that the products are not fluorescent and the 
shifting of the absorption towards the ultraviolet is easily recognised 
by the conversion of the three yellow acids into three colourless 
products. D. F. T. 


Pschorr’s Phenanthrene Synthesis. Fritz Mayer and GERHARD 
Batte (Annalen, 1914, 403, 167—203).—Pschorr’s synthesis of 
phenanthrene derivatives (A., 1906, i, 848) from substituted benzalde- 
hydes and nitrophenylacetic acids or from nitrobenzaldehydes and 
substituted phenylacetic acids leaves no doubt as to the constitution of 
the resulting phenanthrene derivative except when meta-substituted 
benzaldehydes or meta-substituted phenylacetic acids are employed ; in 
such cases 2- and 4-phenanthrene derivatives are theoretically possible 
and are actually formed. The authors have prepared a number of 
phenanthrene derivatives by Pschorr’s process. When the reaction 
results in the formation of two isomeric derivatives, guidance for the 
separation of the mixture has been obtained by adopting the plan of 
preparing, whenever possible, each of the isomerides by a reaction in 
which only that isomeride can be produced. 

2- Nitro-a-phenyl-3-methyleinnamic acid, NO,*C,H,Me*CH:CPh-CO,H, 
m, p. 221°, colourless prisms, obtained by heating equal molecular 
quantities of 2-nitro-m-tolualdehyde (m. p, 64°; compare Mayer, this 
vol., i, 291) and potassium phenylacetate with acetic anhydride and, 
a little zinc chloride at 110—120° in an atmosphere of carbon dioxide 
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is reduced by ferrous sulphate and aqueous ammonia to the corre- 
sponding amino-acid, C,,H,,0,N, m. p. 166°, citron-yellow prisms. 
Thelatter yields 4-methylphenanthrene-9-carboxylic acid, m. p. 211—212°, 
almost colourless needles, by warming its diazotised solution in J-sul- 
phuric acid on the water-bath. Starting with 4-nitro-m-tolualdehyde 
(m. p. 44°; compare Mayer, Joc. cit.) and by reactions similar to the 
preceding, 2-nitro-a-phenyl-5-methylcinnamic acid, m. p. 203—204°, 
colourless prisms, 2-amino-a-phenyl-5-methyleinnamic acid, m. p. 
211—212°, citron-yellow needks, and 2-methylphenanthrene-9-carboxylic 
acid, m. p. 252°, have been prepared ; the methyl ester of the last acid has 
m, p. 104—105°. 

By distillation under diminished pressure or by heating with glacial 
acetic acid at 220°, 2-methylphenanthrene-9-carboxylic acid is converted 
into a substance, C,,H,,0,, m. p. 146—147°, and 4-methylphenanthrene- 
9-carboxylic acid into a substance, C,,H,,0,, m. p. 188°, Both substances 
are soluble in aqueous sodium hydroxide, and are reprecipitated by 
acids; they and also 2-methylphenanthrene-9-carboxylic acid do not 
yield by oxidation substances responding to Lauberheimer’s reaction 
for phenanthraquinones. 

a-0-Nitrophenyl-3-methyleinnamic acid, 

C,H,Me-CH:C(CO,H)-C,H,°NO,, 

m. p. 1830—181°, prepared by the condensation of m-tolualdehyde and 
sodium o-nitrophenylacetate, yields by reduction the corresponding 
amino-acid, C,,H,,O,N, m. p. 133°, from which a mixture of the two 
preceding methylphenanthrenecarboxylic acids is obtained by shaking 
its diazotised solution with copper powder ; the mixture is separated by 
means of glacial acetic acid, in which 2-methylphenanthrene-9-carboxylic 
acid is the less soluble. 

The condensation of benzaldehyde and potassium 6-nitro-m-tolyl- 
acetate yields a-6-nitro-m-tolylcinnamic acid, 

CHPh:C(CO,H)*C,;H,Me-NO,, 
m. p. 202—203°. The corresponding amino-acid, C,,H,,0,N, exists in 
two modifications, m. p. 153—154°, colourless, rhombic plates, and 
189°, yellow crystals, respectively ; the former changes into the latter by 
warming. By heating its diazotised solution, the amino-acid yields 
T-methylphenanthrene-9-carboxylic acid, m. p. 227°, prisms. 

Potassium m-tolylacetate and o-nitrobenzaldehyde, by condensation 

in the usual manner, yield, 2-nitro-a-m-tolylcinnamic acid, 

NO,°C,H,-CH:C(CO,H)-C,H,Me, 

m. p. 141—142° (methyl ester, m. p. 70—71°), which is converted into 
the amino-acid, C,,H,,O,N, m. p. 152—153°, citron-yellow crystals and 
also colourless crystals. The amino-acid is converted into 2-hydroxy- 
3-m-tolylquinoline, C,,H,,ON, m. p. 213—214°, by boiling with acetic 
anhydride and a little concentrated sulphuric acid, and by heating 
its diazotised solution yields a mixture of 2-hydroxy-a-m-tolylcinnamic 
acid, OH*C,H,-CH:C(CO,H)-C,H,Me, m. p. 210°, 2-methylphenan- 
threne-10-carboxylic acid, and 5-methylphenanthrene-9-carboxylic acid, 
m. p. 190°; attempts to eliminate carbon dioxide from the last acid or 
to oxidise it to a phenanthraquinone derivative have been unsuccessful. 

3-Amino-a-phenylcinnamie acid, NH,*C,H,-CH:CPh°CO,H, m. p. 
192°, almost colourless needles, prepared by the reduction of the 
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corresponding nitro-acid, yields 3-hydroxy-a-phenylcinnamic acid, not 
a phenanthrene derivative, by shaking its diazotised solution with 
copper powder. By similar treatment, diazotised a-amino-a-pheny]- 
cinnamic acid also does not undergo ring closure. 


The Salicylonitriles. Cousin and Votmar (Compt. rend., 1914, 
158, 950—952).—The authors have determined the constitution of 
the two compounds described as salicylonitriles, one melting at 195° 
(compare Grimaux, Bull. Soc. chim., 1870, 13, 26) and the other 
melting at 300° (compare Limpricht, Annalen, 1856, 98, 261, and 
Grimaux, loc. cit.). 

The compound, m. p. 195°, obtained by dehydrating salicylamide by 
means of phosphoric oxide is better prepared by using ammonium 
salicylate instead of the amide, and is shown to be, in reality, 
disalicylamide, (OH:C,H,*CO),NH. 

The compound, m. p. 300°, obtained by heating salicylamide at 
260—270° for one hour or the true salicylonitrile, m. p. 98°, at 160° 
for some time, is shown to be trihydroxytriphenyltriazine, as suggested 
without proof by Einhorn and Schmiedlin (A., 1903, i, 31). By the 
action of nascent hydrogen generated by zine in a solution of the 
compound in dilute aqueous potassium hydroxide, ammonia is evolved, 
and trihydroxytriphenylglyoxaline hydrochloride is finally obtained as 
a white, amorphous powder containing 1H,O. By precipitation from 
its alcoholic solution with ether, it is obtained anhydrous and crystalline 


in sma:!, colourless prisms, C,,H,,0,N,,HCl. The free base was 
obtained as a yellow powder, m. p. 207—208° (decomp.), and yielded 
a platinichloride, m. p. 226—227°. W. G. 


The Nature of Racemisation. Orro Rorue (Ser., 1914, 47, 
843—847).—The author supports the theory that racemisation is due 
to a mobile hydrogen atom, so that tautomerism and racemisation are 
regarded as analogous processes. In confirmation of this view he 
recalls the racemisation of the optically active a-hydroxy-acids under 
the influence of alkali, and produces experimental evidence that 
although mandelic acid, which is capable of passing by enolisation 
from the structure OH*CHPh:CO,H to OH-CPh:C(OH),, readily 
racemises in hot alkaline solution, a-phenyl-lactic acid, 

OH-CPhMe:CO,H, 
which is unable to isomerise in this manner, is stable under similar 
conditions. D. F. T. 


The Beckmann Rearrangement. III. Muirsuru Kunara and 
Teppe! Oxapa (Mem. Coll. Sci. Eng. Kyotd, 1913, 6, 1—11. Compare 
A., 1911, i, 213).—The decomposition of dihydroxamic acids is dis- 
cussed, and it is shown that the facts support the authors’ views 
concerning the Beckmann transformation. For example, the decom- 
position of dibenzhydroxamic acid or its potassium salt by water is 
explained by assuming an interchange of positions between the pheny! 
group and the benzoic acid residue, followed by disruption of the 
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intermediate compound into benzoic acid and _ phenylcarbimide, 
according to the scheme : 
PhC:OH CO,Ph-C-OH —> C,H,°CO,H 
PhN + O,H,*N:C:0 

The carbimide would react with the water to form diphenylcarb- 
amide or even aniline. Thus, on distilling an aqueous solution of 
the neutral potassium salt, aniline was obtained (compare Lossen, 
A., 1872, 415, and Rotermund, A., 1875, 768). Aniline could not 
be obtained in this way from potassium benzhydroxamate or the 
corresponding ethyl ester, the necessary acid residue attached to 
nitrogen being lacking. The formation of diphenylearbamide by 
warming the potassium carbonate solution of acetylbenzhydroxamic 
acid (Hantzsch, A., 1894, i, 364) is also explained by assuming the 
Beckmann rearrangement. The decomposition of benzhydroxamic 
acid and its barium salt by dry distillation into aniline and carbon 
dioxide (Lossen, A., 1875, 769), on the contrary, is explained by 
assuming the intermediate formation of an anhydride (compare 
Hantzsch, Joc. cit.). 

The syn- and anti-acetyl derivatives of ethylbenzhydroxamic acid 
(Werner, A., 1892, i, 463) have also been examined. They were 
heated for some time above their melting points, and then the 
products were distilled from alkaline solutions in a current of steam. 
The syn-derivative yielded aniline, from the decomposition of dipheny]l- 
urethane formed according to the scheme : 


PhC-OEt , OAc*C-OEt NHPh 
i cat il H20 
—_ PhN ts CO< ort ; 


The anti-derivative did not yield a trace of aniline. The compounds 
were also heated with chloroform saturated with hydrogen chloride 
for twelve hours at 100°. Again, the anti-ester did not react, but the 
rearrangement of the syn-compound was accelerated, phenylurethane 
and acety]phenylurethane being formed. 

The rearrangement of benzenesulphonyl and other acyl derivatives 
of ketoximes is also discussed in some remarks preliminary to a 
detailed communication in the near future. 


Friedel and Crafts’ Reaction: The Preparation of o-Ben- 
zoylbenzoic Acid and Benzophenone. C. R. Rusrpee and 
N.C. Qua (J. Amer. Chem. Soc., 1914, 36, 732—737. Compare Heller 
and Schiilke, A., 1908, i, 994).—When 9 grams of anhydrous aluminium 
chloride are gradually added to a solution of 5 grams of phthalic 
anhydride in 18—20 c.c. of benzene, and the mixture, after keeping at 
the ordinary temperature for an hour, is heated on a water-bath for 
two hours, a 97% yield of o-benzoylbenzoic acid is obtained and rather 
more than a molecular proportion of hydrogen chloride is evolved. 

With less aluminium chloride, the yield of o-benzoylbenzoic acid is 
considerably reduced, and diphenylphthalide is also produced together 
with phthalic acid, the formation of the former being due to the action 
of phthalic anhydride on the intermediate product of the action. It is 
found that diphenylphthalide is also obtained if other anhydrides, such 
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as succinic or acetic, are added to a mixture of less than the optimum 
amount of aluminium chloride with phthalic anhydride and benzene 
which has already been heated for some time and is again heated after 
the addition. 

In the preparation of benzophenone from benzoy!] chloride, benzene 
and aluminium chloride, reduction of the proportion of the last reagent 
causes a diminution in the yield. If the mixture which is obtained as 
reaction product is subsequently re-heated with the addition of 
phthalyl chloride, the yield of benzophenone is not materially dimin- 
ished, although a considerable quantity of dipheny!phthalide is formed. 
Benzophenone can also be obtained from benzoic anhydride, benzene, 
and aluminium chloride, but the yield is not good. D. F. T. 


Semicyclic 1:5-Diketones and Bicyclic Ketone Alcohols. 
Hans Strosse (J. pr. Chem., 1914, [ii], 89, 184—189).—In continuation 
of previous work (Stobbe and others, A., 1912, i, 779—786) on the 
formation of semicyclic 1 : 5-diketones and bicyclic ketone-alcohols by 
the direct union of cyclic ketones with af-unsaturated ketones in the 
presence of sodium ethoxide or secondary amines, the author, in 
conjunction with Schwyzer and Cruikshanks (following abstracts), has 
examined the behaviour of cyclopentanone and 3-methyleyclohexanone 
towards the ethyl esters of a-benzylidenebenzoylacetic and a-benzylidene- 
acetoacetic acids, and finds that whilst the esters readily combine in 
the normal manner with cyclopentanone, in the case of 3-methyleyclo- 
hexanone no condensation could be effected by any of the usual 
reagents. 

The product from cyclopentanone and ethyl a-benzylidenebenzoyl- 
acetate behaves as true diketone of the following constitution: 

H,—CO. , ‘ CO,Et 
(I.) CHPh CH< co Ph’ 
from ethyl a-benzylideneacetoacetate and cyclopentanone, on the other 
hand, reacts towards semicarbazide and diphenylhydrazine as a 
monoketone, and therefore may be represented as a bicyclic ketone- 
alcohol of the constitution shown in (ILI.) rather than as a 1 : 5-diketone 
(II.), although all attempts to obtain evidence of the presence of a 
hydroxyl group proved unsuccessful. 
CH,—CO 


(1) OH,-CH, 


The condensation product 


CO, Et 
COMe 
, CH,°C(OH)-CH,-CO 
(IIL) CHs<o4,.GH-CHPh—CH-CO, Et 
The alcoholic solution of the compound shows no reaction with 
ferric chloride, but after fusion and resolidification gives in alcoholic 


solution with ferric chloride a deep cherry-red coloration, which the 
author ascribes to transformation into the enolic form (IV. or V.). 


CH COW re ar pp OOsEe 
bu,-cH, OH CHPh C<oMe-OH 

CH,-C(OH)-CH,-C(OH) 
(V.)  CHs<on -GH-CHPh—C-CO,Et 


>CH-CHPh:CH< 


(IV.) 
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If the enolised ester is kept for some time in the superfused condition 


at the ordinary temperature it is reconverted into the ketonic ester. 
F. B. 


Reaction Products from Ethyl Benzylideneacetoacetate and 
Cyclic Ketones in the Presence of Secondary Bases or Sodium 
Ethoxide. ALExANDER Scawyzer and George S. Cruiksuanks (J. pr. 
Chem., 1914, [ii], 89, 189—193).—Zthy! a-acetyl-B-phenyl-B-2-cyclopen- 
tanonylpropionate or ethyl 4-hydroxy-8-phenyloctahydroindene-7-carb- 
oxylate (formula II or ITI, preceding abstract), prepared by maintaining a 
benzene solution of ethyl a-benzylideneacetoacetate and cyclopentanone, 
containing a little piperidine or piperidine carbonate, for several 
weeks at the ordinary temperature, has m. p. 173—174°, and is 
converted by the action of alcoholic piperidine and strong sulphuric 
acid into esters of m. p. 124° and 100° respectively, the constitution of 
which has not yet been determined ; the monosemicarbazone, m. p. 
140—142°, the monodiphenylhydrazons, m. p. 192° (decomp.), the 
monophenylbenzylhydrazone, m. p. 146°, were prepared. 

Attempts to condense ethyl a-benzylideneacetoacetate with 3-methy]l- 
cyclohexanone resulted in the formation of ethyl benzylidenediacetate 
(Rabe, A., 1902, i, 709), the semicarbazone of which has m. p. 215—216°, 

F. B. 


Reaction Products from Ethyl Benzylidenebenzoylacetate 
and Cyclic Ketones in the Presence of Secondary Bases or 
Sodium Ethoxide. Gerorce 8. Crurksnanks (J. pr. Chem., 1914, 
[ii], 89, 194—198).— Ethyl a-benzylidenebenzoylacetate (Ruhemann, 
T., 1903, 83, 720) is obtained in good yield by the addition of alcoholic 
ammonia to a mixture of ethyl benzoylacetate and benzaldehyde. It 
condenses with cyclopentanone in benzene solution in the presence of 
piperidine or diethylamine, yielding ethyl a-benzoyl-B-phenyl-B-2-cyclo- 

‘ H,—-CO : , CO,Et , 
pentanonyl propionate, my — CHPh CH<, OPh’ which could 
not be isolated in a crystalline condition and was therefore char- 
acterised by conversion into the disemicarbazone, m. p. 200° (decomp.). 
If sodium ethoxide in alcoholic solution is employed as a condensing 
agent, the product consists of the sodium salt of a-benzylidenebenzoy)l- 
acetate. Attempts to effect the condensation of ethyl a-benzylidene- 
benzoylacetate with 3-methylcyclohexanone by means of piperidine 
resulted in the formation of ethyl benzylidenebisbenzoylacetate (Bertini, 
A., 1904, i, 167). F, B. 


Diphenylaminedicarboxylic Acids. AtTTILIo Purcorti (Gazzetta, 
1914, 44, i, 386—388. Compare Farbwerke vorm. Meister, Lucius & 
Briining A., 1904, i, 50, 168, 317; Ullmann & Hoz, A., 1907, 1, 846).— 
The compounds previously obtained by the author and Lunini (A., 
1904, i, 315) by the action of 2-chloro-3 : 5-dinitrobenzoic acid on the 
three aminobenzoic acids are dinitro-derivatives of the three isomeric 
diphenylaminedicarboxylic acids, which have now been prepared. 

Diphenylamine-2 : 2’-dicarboxylic acid, NH(C,H,*CO,H),, prepared 
by boiling sodium o-chlorobenzoate (1 mol.), sodium anthranilate, 
(1 mol.), sodium carbonate (1 mol.), and a little powdered copper in 
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suspension in amyl alcohol, forms faintly yellow needles, m. p. 
296—297° (decomp. ). 

Diphenylamine-2 : 3’-dicarboxylic acid, C,,H,,0,N, similarly obtained 
from o-chlorobenzoic and m-aminobenzoic acids, forms minute, colourless 
crystals, m. p. 275°. 

Diphenylamine-2 : 4’-dicarboxylic acid, C,,H,,O,N, prepared from 
o-chlorobenzoic and p-aminobenzoic acids, crystallises in small, colourless 
plates, m. p. 253—254°. 

4-Nitrodiphenylamine-2 : 2'-dicarboxylie acid, 

CO,H-C,H,-NH-C,H,(NO,)-CO,H, 

similarly prepared from o-aminobenzoic and 2-chloro-5-nitrobenzoic 
acids, forms a lemon-yellow, crystalline powder, m. p. about 300°. 

4-Nitrodiphenylamine-2 : 3'-dicarboxylic acid, C,,H,,0O,N,, from 
m-aminobenzoic and 2-chloro-5-nitrobenzoic acids, has m. p. about 
320°, and the isomeric 4-nitrodiphenylamine-2 : 4'-dicarborylie acid, 
from p-aminobenzoic and 2-chloro-5-nitrobenzoic acids, m. p. about 
314°. Se ae Ee 


Constitution and Synthesis of Camphenic Acid (Camphene- 
camphoric Acid). Perrer Lire (Ber., 1914, 4'7, 871—875).—Ethyl 
cyclopentan-1l-one-3-carboxylate (Kay and Perkin, T., 1906, 89, 1643), 
ethyl a-bromoisobutyrate and zinc turnings when heated together in 
boiling benzene undergo condensation toa grey gelatinous zinc com- 
pound which on treatment with ice and dilute sulphuric acid yields 


ethyl 3-carbethoxycyclopentan-| -ol-1-isobutyrate, 
meme * 
buco, Bt)-cH, OO) CMe,°CO, Et, 
b. p. 164—170°/8—9 mm. ; this was purified by redistillation under a 
pressure of approximately 1 mm., the yield being 43°5% of the theo- 
retical. The hydroxy-ester loses the elements of water fairly readily, 
and when heated at 170—180° with potassium hydrogen sulphate for 
eight hours gives the ethyl ester, an oil, b. p. 112—115°/0'5 mm., f 
valerian-like odour, mixed with some of the ethyl hydrogen ester, and a 
viscous oil, b. p. 150—153°/1 mm., of A}- or A°-3-carbuxycyclopentene- 
l-isobutyric acid, needles, m. p. 139—141° (corr.), which can be obtained 
by hydrolysis of either of the esters with alcoholic potassium 
hydroxide. If this acid is then submitted in ethereal solution to the 
action of hydrogen and platinum black, it is reduced to di-cis-cam- 
phenic acid, the structure of which is thereby proved to be 3-carboxy- 
, . _., CH,*CH(CMe,*CO,H) 
cyclopentane-l-isobutyric acid, i ae >CH,. 
The structure suggested by Aschan (A., 1910, i, 709; 1911, i, 797) 
and supported by the author (A., 1913, i, 1077) is thus verified. 
D. F. T. 


Tetrachlorofluorescein and Some of its Derivatives, W. R. 
Ornvorrr and E. F. Hiren (J. Amer. Chem. Soc., 1914, 36, 680—725). 
—tTetrachlorofluorescein was prepared by several modifications of 
Graebe’s method (A., 1887, 832), and was purified by conversion into 
the colourless diacetate by means of acetic anhydride and sodium 
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acetate ; the diacetate on hydrolysis with alcoholic potassium hydroxide 
yields the dipotassium salt of a yellow hydrate, which on heating passes 
into tetrachlorofluorescein itself. 

When pure tetrachlorofluorescein in very dilute alkaline solution is 
poured into an excess of dilute mineral acid, tetrachlorofluorescein 
hydrate is obtained as a pale yellow solid; this readily undergoes 
dehydration, for example, slowly at 110° or even on boiling with water, 
with formation of the red tetrachlorofluorescein. It gives the same 
diacetate as is obtained from anhydrous tetrachlorofluorescein ; it is 
completely soluble in ether, and separates from acetone in almost 
colourless crystals containing a molecular proportion of acetone which 
is easily yielded at 160°. By recrystallising in a moist condition from 
alcohol, it can be converted into the corresponding carbinol-carboxylic 
acid. 

Tetrachlorofltuoresceincarbinolcarboxylic acid, obtained also by hydro- 
lysing tetrachlorofluorescein diacetate with alcoholic sodium hydroxide 
and pouring the diluted alkaline solution into an excess of dilute 
hydrochloric acid, is an almost colourless solid which separates with 
$H,O ; at 150° or even when boiled with water it is converted into red 
tetrachlorofluorescein, It gives the same diacetate as is obtainable from 
tetrachlorofluorescein and its hydrate, and can be converted into the 
last-named substance by dissolving in alkali and acidifying the 
solution. 

Tetrachlorofluorescein when heated with acetic anhydride and sodium 
acetate for three hours is converted into the diacetate, colourless 
erystals (with 1C;H, from benzene), m. p. 256°. With benzoyl chloride 
and potassium hydroxide solution, tetrachlorofluorescein passes into a 
monobenzoate, colourless crystals, m. p. 235°, which on further treat- 
ment with boiling acetic anhydride is converted into a benzoylacetyl 
derivative. T'etrachlorofluorescein dibenzoate was obtained by heating 
tetrachlorofluorescein with excess of benzoyl chloride for a half hour, 
the product being quite colourless, m. p. 247°. 

When some of the solvent is distilled under reduced pressure from a 
solution of tetrachlorofluorescein hydrate in ether, colourless crystals 
of an etherate, C,,H,O,Cl,,Et,O, are obtainable ; this slowly loses ether 
even at the ordinary temperature, giving tetrachlorofluorescein in a yellow 
lactonoid form (see below), but when heated with water gives the dark 
red quinonoid form. In a similar manner a crystalline compound of 
tetrachlorofluorescein with ethyl acetate can be prepared, and it is also 
possible that the crystals obtained from an acetone solution of tetra- 
chlorofluorescein hydrate (see earlier) consist of a mixture of a 
diacetonate of tetrachlorofluorescein with the colourless carbinol- 
carboxylic acid form of the substance. 

Tetrachlorofluorescein when heated with an alcoholic solution of 
potassium acetate forms a pale red monopotassium salt, which crystallises 
with 3H,0, whilst the dipotassium salt is obtainable by hydrolysis of the 
diacetate with alcoholic potassium hydroxide ; the latter forms dark red 
prisms with a green lustre and separates with 5H,O0. Whether the yellow 
hydrate or the carbinol-carboxylic acid form of tetrachlorofluorescein 
will be formed on acidifying a solution of the dipotassium salt depends 
on the concentration and the excess of acid ; very dilute solutions and 
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a very slight excess of acid favour the formation of the hydrate. The 
orange-yellow monosodium salt (with 2H,O) and the disodium salt, 
dark red prisms with 5H,O were prepared similarly to the 
corresponding potassium salts, 

The behaviour of the various forms of tetrachlorofluorescein towards 
dry ammonia was investigated. The red anhydrous tetrachloro- 
fluorescein gave a diammonium salt which lost its ammonia at 150° 
in a current of hydrogen. The lactonoid form became bright red and 
gave a triammonium salt, all the ammonia being again yielded to 
a current of air or hydrogen at 110°. The carbinol-carboxylic 
acid and the yellow hydrate both became red, and also absorbed 
a termolecular proportion of ammonia, which they yielded again 
on heating, with simultaneous conversion into the red anhydrous 
form. 

When heated for one hour at 100° with alcohol and sulphuric acid, 
anhydrous tetrachlorofluorescein is converted into a crystalline mono- 
methyl ester, which gives fluorescent solutions in alkalis. In a current 
of hydrogen chloride the ester is converted into a hydrochloride, 
C,,H,0,C],Me,HCl, an orange-coloured solid. In a similar manner, 
red anbydrous fluorescein itself yielded a yellow hydrochloride, 
C,,H,,0,,HCl, but the red anhydrous tetrachlorofluorescein did not 
combine with hydrogen chloride in this manner. 

Tetrachloroeosin, C,,H,O,Cl,Br,, was obtained by the direct bromina- 
tion of anhydrous tetrachlorofluorescein suspended in acetic acid ; it 
crystallised from acetic acid in colourless crystals containing a molecule 
of acetic acid which is lost at 150°. This substance becomes pink 
when heated at 190—200°, but without loss of water, and it appears 
to be the analogue of the lactonoid form of anhydrous tetrachloro- 
fluorescein. 

Tetrachloroeosin hydrate, C,.H,0,Cl,Br,,H,O, prepared analogously 
to tetrachlorofluorescein hydrate, isa pink solid, whilst tetrachloroeosin 
diacetate, C,,H,O,Cl,Br,Ac,, is a colourless substance, m. p. 298—300°, 
which crystallises from etby] acetate with 1CH,*CO,Et. Tetrachloro- 
eosin gives a dipotassium derivative, deep red crystals, whilst dry 
ammonia is absorbed, both by the pink and colourless forms, to the 
extent of 5NH,, with the formation of a red ammonium salt. 

An examivation of the absorption spectra of fluorescein, eosin, and 
their tetrachloro-derivatives shows that the absorption is least marked 
with fluerescein ; tetrachlorofluorescein and eosin have comparable 
absorption, whilst the effect is most marked with tetrachloroeosin. 
The fluorescence ranges from greenish-yellow with fluorescein to brick- 
red with tetrachloroeosin. 

To the coloured and more stable form of tetrafluorescein is ascribed 
the quinonoid formula (1), whilst the colourless form is represented by 
the lactonoid formula If. The yellow hydrate is probably derived 
from formula I by the conversion of the -CO,H group into —C(OH),. 
instead of having the lactonoid structure assigned to it by Graebe 
(loc. ctt.), whilst the colourless carbinol-carboxylic acid may be of 
the constitution OC OH) > C(OH)*C,C1,-CO,H. Constitutional 


formule are also suggested for the various acetates and benzoates, the 
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salts with the alkali metals and with ammonia, the compounds with 
hydrogen chloride, and also for the compounds separating from solution 
with solvent “ of crystallisation.” 

The case of tetrachloroeosin is regarded as largely analogous to that 
of tetrachlorofluorescein. Dz. F. T. 


Synthesis of Depsides from Pyrogallolcarboxylic Acid. 
F. Mauruner (J. pr. Chem., 1914, [ii], 89, 302—309. Compare A., 
1913, i, 50, 629).—The following compounds, all of which crystallise 
in colourless needles, have been prepared by the gradual addition of 
2:3:4-trimethoxybenzoyl chloride dissolved in acetone to a well- 
cooled solution of the requisite hydroxy-acid or its ester in aqueous 
acetone, containing sodium hydroxide. 

p-2:3:4-Trimethoxybenzoyloxybenzoic acid, m. p. 181—182°, from 
p-hydroxybenzoic acid; the methyl ester has m. p. 129—130° 
m-2 : 3 : 4-Trimethorybenzoyloxybenzoic acid, m. p. 145—146°; the 
methyl ester, m. p. 80—81°. 

p-2:3: 4-Trimethoxrybenzoyloxy-3-methoxybenzoic acid, from vanillic 
acid, has m. p. 188—189°; the methyl ester, m. p. 97—98°. 

2(2 : 3: 4)-Trimethoxybenzoyloay-3-naphthoic acid, from 2-hydroxy-3- 
naphthoic acid, has m. p. 167—168°. 

2:3: 4-Trimethoxybenzanilide forms colourless needles, m. p. 
103 —104°, ; 


Constitutions of Certain Trimethoxyphthalic Acids. II. 
G. BarGEeLiini (Gazzetta, 1914, 44, i, 182—192).—In continuation of 
earlier work (A., 1912, i, 773), the author has prepared 3:4: 6- 
trimethoxyphthalic acid from Thiele and Giinther’s 2 : 3-dicyano- 
6-hydroxyquinol triacetate (A., 1906, i, 743). This acid is found to 
melt at a rather higher temperature than that obtained by Feist 
(A., 1908, i, 100) from the alkaloids of calumba root, but the author 
regards the two acids as identical, so that the three methoxyl or 
hydroxyl groups of these alkaloids would seem to be arranged 
asymmetrically in a single nucleus. 

3:4:6-7rimethoxryphthalonitrile, C,H(OMe),(CN),, obtained by 
the simultaneous action of potassium hydroxide and methyl sulphate 
on 2 : 3-dicyano-6-hydroxyquinol triacetate, forms white needles, m. p. 
195—198°, and dissolves in concentrated sulphuric acid, giving a yellow 
solution, which exhibits green fluorescence. 

3:4:6-Trimethoryphthalic acid, C,H(OMe),(CO,H),, prepared by 
hydrolysis of the preceding compound, forms colourless, rhomboidal 
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crystals (+H,O). When slowly heated, it gradually turns yellow and 
melts at 212—2 13°, which is the melting ‘point of the anhydride, but 
if the anhydrous acid is introduced into a bath at 180°, it first melts 
and loses water at about 185°. Both the acid and its derivatives 
dissolve in the cold in concentrated sulphuric acid, giving yellow 
solutions, which become reddish-brown when heated. The anhydride, 
C,,H,,0,, forms pale greenish-yellow, microscopic needles, m. p. 
207—209°, and with a number of organic solvents gives solutions 
showing blue fluorescence. The imide, C,,H,,0;N, obtained by 
heating the ammonium salt of the acid, forms slender, white needles, 
m. p. 244—246°, its alcoholic solution exhibiting blue fluorescence ; it 
could not be prepared by the action of concentrated sulphuric acid on 
3:4:6-trimethoxyphthalonitrile (compare Thiele and Giinther, Joc. 
cit.), which yields a compound infusible at 260°. The anilide, 
C,,H,,0;N, forms yellow needles, m. p. 201°, and 3:4: 6-tri- 
methoxyphthalanilic acid, C,H .O,N (CO,H : CO*"NHPh=1:2 or 


17“6 


2:1), microscopic, white needles, m. p. 158—159°. T. H. P. 


Benzylthiolacetal and f-Phenylthiolpropaldehyde. OC. G. 
Hutcuison and 8. Smies (Ber., 1914, 47, 805—807).— Benzylthiol- 
acetal, CH,Ph:S-CH,°CH(OEt),, was prepared by the interaction of 
the sodium derivative of benzyimecaptan and chloroacetal for three 
hours in boiling alcoholic solution ; it is a pungent, colourless oil, b. p. 
192—195°/30 mm. 

B-Phenylthiolpropaldehyde, SPh-CH,°CH,*CHO, was obtained from 
afB-dihydroxy-y-phenylthiolpropane, SPh:CH,-CH(OH)-CH,°OH, by in- 
tramolecular rearrangement induced by dilute sulphuric acid. The 
latter substance, colourless leaflets, m. p. 65--67°, was obtained by 
treating sodium phenylmercaptide with an equivalent quantity of 
glycerol a-chlorohydrin in concentrated solution ; it is considerably 
associated in solution in alcohol and benzene. When the above glycol 
is heated with 50% sulphuric acid for three to four hours, a mixture of 
crystals and oil can be obtained ; the former, leaflets, m. p. 163°, is a 
termolecular form of B-phenylthiolpropaldebyde, and does not give the 
usual aldehyde reactions, although it can be partly resolved into the 
unimolecular form by treatment with mineral acids or distillation. 
The oil, from which the crystals have been separated, gradually sets 
toa solid, which after purification by recrystallisation from alcohol 
forms needles, m. p. 110°; this is likewise a termolecular modification 
of B- -phenylthiolpropaldehyde. 

It was not found possible to effect an intramolecular condensation 
of either of the above products to a cyclic structure (compare 
Autenrieth, A., 1891, 540). D. ¥. T. 


Formation of Cyclic Compounds from aj-Diketones. E. E. 
BiaisE (Compt. rend., 1914, 158, 708—711).—s-Dipropionylethane on 
warming with a 10% solution of potassium hydroxide in methyl 
alcohol for twenty minutes is readily converted into 2-methyl-3-ethyl- 
A*-cyclopenten-l-one, b. p. 90°5°/15 mm., giving a semicarbazone, m. p. 
267°, and a phenylhydrazone, w. p. 204°. On oxidation with potassium 
permanganate this cyclic ketone gives acetic acid and f-propiony]l- 
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propionic acid, thus proving its constitution. Neither acetonylacetone 
nor acetonylacetophenone, however, undergoes this conversion into 
cyclic ketones under similar conditions, the reaction being apparently 
not applicable to methylated a3-diketones. Ww. G. 


The Use of Manganous Oxide for the Catalysis of Acids: 
Preparation of Aliphatic and Aromatic Ketones. Pau SaBATIER 
and A. Maine (Compt. rend., 1914, 158, 830—835).—Manganous 
oxide is an excellent catalyst for the preparation of simple or mixed 
aliphatic and aromatic ketones from the corresponding acids. The 
manganous oxide is readily prepared in situ by heating precipitated 
manganous carbonate in a current of methyl alcohol vapour at 
400°. The vapours of the acid or mixture of acids are passed over 
the oxide at 400—450°, a layer 60 cm. long being used. The yield is 
in most cases well over 70%. 

The method has been applied to the preparation of a large number 
of ketones, of which the following have not yet been described. A 
mixture of pelargonic and benzoic acids yielded phenyl octyl ketone, 
COPh:C,H,,, m. p. 46°, b. p. 298—300°, giving a semicarbazone, 
m. p. 115°, and on hydrogenation over reduced nickel at 300°, 
nonylbenzene, C,H,.Ph, a colourless liquid, b. p. 275°. 

From a. mixture of myristic and benzoic acids, phenyl tridecyl ketone, 
COPh:C,,H,,, m. p. 55°5°, was obtained, giving a semicarbazone, 
m. p. 75°. W. G. 


The Use of Manganous Oxide for the Catalysis of Acids: 
Preparation of Aldehydes and cycloPentyl Ketones. Forma- 
tion of cycloPentylamines. Pau Sapatier and A. MaILHe (Compt. 
rend.,1914, 158, 985—991. Compare preceding abstract).—Manganous 
oxide can with advantage be used in place of titanic oxide (compare 
A., 1912, i, 238) for the preparation of aldehydes from the mixed 
vapours of formic acid with aliphatic or arylacetic acids. The new 
catalyst retains its power much longer, is easier to prepare, and gives a 
better yield. The following aldehydes have been prepared by means of 
it: isovaleraldehyde, hexaldehyde, heptaldehyde, octaldehyde, non- 
aldehyde, and phenylacetaldehyde. 

When adipic aud £-methyladipie acids are passed separately over 
manganous oxide at 350°, they give a nearly theoretical yield of 
cyclopentanone and £-methyleyclopentanone respectively without any 
noticeable production cf decomposition products. When the oximes of 
these ketones are passed with an excess of hydrogen over finely 
divided nickel at 180° (compare A., 1905, i, 635) they undergo 
hydrogenation. 

cycloPentanoneoxime gives a mixture of cyclopentylamine, b. p. 
106°, dicyclopentylamine, (C,;H,).N H, a colourless liquid, b. p. 205—210°, 
giving a phenylurethane, m. p. 128°, and tricyclopentylamine, (C;H,),N, 
a strongly alkaline liquid, b. p. 320°, which rapidly oxidises on exposure 
to air. The secondary amine constitutes the greater portion of the 
yield. 

8-Methyleyclopentanoneoxime similarly yields B-methyleyclopentyl- 
amine, b. p. 124—125°, di-B-methylcyclopentylamine, (C,H,,).NH, a 
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strongly alkaline, colourless liquid, b. p. 220—225°, giving a 
phenylurethane, m. p. 73°, and tri-B- methyleyclopentylamine, (C, eos, 
b. p. 340°, rapidly oxidising i in the air. V.G. 


Catalytic Preparation of New Ketones. A. Mai.ue (Bull. 
Soe. chim., 1914, [iv]. 15, 324—326).—By passing the mixed vapours 
of several pairs of acids over a layer of ferric oxide at 470—480°, the 
author has prepared a number of new ketones. 

Benzoic and phenylacetic acids yield phenyl benzyl ketone, 
CH,Ph-COPh, m. p. 60°. 

Benzoic and phenylpropionic acids yield benzyl phenylethyl ketone, 
CH,Ph:CH,°COPh, m. p, 72°, b. p. 360°. 

The three toluic acids with phenylacetic acid furnish the three 
tolyl benzyl ketones, C,H,Me-CO-CH,Ph, of which the ortho-isomeride 
is a liquid, b, p. 318—320° ; the meta has m. p. 42°, and gives a semi- 
carbazone, m, p. 168°; the para has m. p. 110°, and gives an oxime, 
m. p. 130—131°. 

The three toluic acids react similarly with phenylpropionic acid, 
giving o-tolyl phenylethyl ~~ C,H,Me-CO-CH,°CH,Ph, b. p. 
330—340°, yielding an oxime, m. p. 85°; m-tolyl phenylethyl ketone, 
b. p. 345—347° ; p-tolyl phenylethyl ketone, m. p. 69°. 

A mixture of acetic and anisic acids yields anisyl methyl ketone, 
m. p. 33°, which combines with sodium hydrogen sulphite. 

Propionic and anisic acids give anisyl ethyl ketone, 

OMe:C0,H,°CO-Et, 
m. p. 29°, and butyric and anisic acids yield anisyl propyl ketone, 
OMe’C,H,-COPr, b. p. 275°. 

m-Aminobenzoic acid with acetic acid yields m-aminoacetophenone, 
NH,°C,H,*COMe, m. p. 90°. 

Mandelic and acetic acids give a-phenylpropane-a-ol-B-one, 

OH-CHPh:CO-CH,, 
b. p. 205—207°, which when passed over finely divided copper at 350° 
gives the diketone, COPh*COMe, b. p. 214—215°. 

Mandelic and propionic acids similarly give a-phenylbutane-a-ol-B-one, 
OH-CHPh:COEt, b. p. 215°, which in the presence of divided copper 
gives the diketone, COPh-COEt, b. p. 227—228°. 

Finally, the mixed vapours of acetic and cinnamic acids yield methyl 
styryl ketone. W. G. 


Direct Hydrogenation by Catalysis of Diarylacetones and 
Aryl Alcohols. Preparation of Polyaryl Hydrocarbons. Pau 
SaBaTieER and M. Murat (Compt. rend., 1914, 158, 760-—764. Compare 
Darzens, A., 1905, i, 66; and Sabatier and Mailhe, A., 1908, i, 36).— 
Diaryl ketones of the type of benzophenone and its homologues readily 
undergo hydrogenation in the presence of slightly active nickel at 
temperatures of 300—350°, giving the corresponding diary] bydro- 
carbons. At lower temperatures with very active nickel the aromatic 
nucleus undergoes hydrogenation. The following reductions have 
been carried out, the yields being good in each case. Benzophenone 
at 300° gave diphenylmethane, and at 170° over very active nickel 
yielded dicyclohexylmethane. Phenyl benzyl ketone at 350° was 
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reduced to s-diphenylethane. s-Diphenylacetone at 40° yielded s-di- 
phenylpropane with a small amount of toluene. Benzoylphenylethane, 
COPh:CH,°CH,Ph, at 360° furnished s-diphenyl propane. 

Similarly, aryl or polyaryl alcohols undergo reduction as follows : 

CRR'R"-OH + H, =CHRR'R" + H,0O, 

where R is an aryl group and R' and R" are either an alkyl or an 
aryl group or a hydrogen atom. Thus benzyl alcohol yields toluene ; 
phenylethyl alcohol gives ethylbenzene; phenylmethylcarbinol yields 
ethylbenzene; diphenylcarbinol furnishes diphenylmethane ; phenyl-p- 
tolylearbinol is reduced to phenyl-p-tolylmethane ; benzylphenyl- 
carbinol gives s-diphenylethane, and triphenylcarbinol yields triphenyl- 
methane. W. G. 


Synthesis by means of Sodamide. Preparation of Allylated 
Ketones Derived from Alkylacetophenones and Pinacoline. 
A. Hatter and Ep. Baver (Compt. rend., 1914, 158, 825—830. 
Compare A., 1909, i, 109).—The authors have prepared a number of 
trialkylacetophenones, in which one or more of the alkyl groups is an 
ally! group, and two allyl derivatives of pinacoline by the action of 
sodamide followed by allyl iodide on mono- and di-alkylacetophenones 
and pinacoline. The following compounds are described. 

aa-Dimethyl-a-allylacetophenone, COPh:CMe,*CH,°CH:CH,, b. p. 
134—136°/16 mm. (compare Joe. cit.), which on reduction with sodium 
in alcohol yields «-phenyl-85-dimethyl-A*-pentene-e-ol, a viscous, colourless 
oi], b, p. 133,—134°/13 mm., giving a phenylurethane, m. p. 105—106°. 
To prove that this reduction has not siturated the ethenoid linking 
the authors reduced dimethylpropylacetophenone, obtaining : 

a-Phenyl-BG-dimethylpentan-a-ol, b. p. 141—142°/16 mm., giving a 
phenylurethane, m. p. 86°. 

a-Methyl-a-ethyl-a-allylacetophenone, COPh*CMeEt:C,H,, a mobile 
liquid, b. p. 140—142°/16 mm, 

aa-Diethyl-a-allylacetophenone, COPh:CEt,°C,H,, b. p. 155—157°/ 
14 mm. 

a-Methyl-a-allylacetophenone, COPh*CHMe:C,H,, b. p. 130—132°/ 
16 mm., and a-methyl-aa-diallylacetophenone, COPh*CMe(C,H,),, b. p. 
155—156°/14 mm. 

a-Ethyl-a-allylacetophenone, COPh°CHEt-C,H,, b. p. 138—140°/ 
15 mm., giving an oxime, b. p. 198°/15 mm. ; and a-ethyl-aa-diallyl- 
acetophenone, a colourless oil, b. p. 160—162°/14 mm. 

Owing to the impossibility of preparing allylacetophenone directly 
from acetophenone the authors have acted on ethyl ethylallylbenzoyl- 
acetate (compare Perkin, T., 1884, 45, 186; 1885, 47, 241) with 
sodamide followed by allyl iodide, and have obtained aa-diallylaceto- 
phenone, b. p. 144—146°/18 mm., together with some aaa-triallylaceto- 
phenone, b. p. 168—170°/18 mm. a-Benzyl-a-methyl-a-allylacetophenone, 
COPh:CMe(CH,Ph)-C,H,, b. p. 205—208°/17 mm. 

a-Benzyl-a-ethyl-a-allylacetophenone, b. p. 212—214°/20 mm., is ob- 
tained by allylating a-benzyl-a-ethylacetophenone, b. p. 191—192°/ 
17 mm., which is prepared together with some aa-dibenzyl-a-ethylaceto- 
phenone, b. p. 258—259°/13 mm., m. p. 67—68°, by benzylating the 
sodium derivative of butyrophenone. 
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Pinacoline readily undergoes allylation by the above method, giving 
a mixture of allylpinacoline, CMe,*CO°CH,°C,H,, b. p. 60—65°/ 
14—15 mm., and diallylpinacoline, CMe,*CO-CH(C,H,),, b. p. 83—86°/ 
14—15 mm., together with a few drops of a liquid, b. p. 86°/ 
14—15 mm., which is probably triallylacetophenone. 

All these allyl ketones readily combine with bromine and decolorise 
solutions of potassium permanganate. — W. G. 


Colour of Di-p-methoxystyryl Ketone and of Distyryl 
Ketone. Hans Sroppe (Annalen, 1914, 404, 46—49).—The com- 
parison of the absorption spectra of these two ketones in alcohol, in 
ether, and in chloroform indicates that di-p-methoxystyryl ketone is 
darker than distyryl ketone, and that the methoxy-groups in the 
para-position exert a bathochromic action. C. 8. 


Oximes of Phenyl a-Naphthyl Ketone. Mario Berti and 
PasquaLE Poccranti (Atti R. Accad. Lincei, 1914, [v], 23, i, 340—346). 
—The authors have obtained the two stereoisomeric oximes of this 
substance. When phenyl a-naphthyl ketone is heated with hydroxyl- 
amine hydrochloride in alcoholic solution in an autoclave for eight 
hours, both oximes are produced, and by recrystallisation from alcohol 
either one or the other is obtainable in the pure state from a given 
product. The production of the oxime, C,,H,,ON, m. p. 127° (which 
crystallises in spherical aggregates of colourless crystals), is favoured 
by the addition of sodium hydroxide to the reaction mixture before 
heating, whilst the oxime, C,,H,,ON, m. p. 161° (which forms compact 
cvlourless crystals), is chiefly formed when this is not done. Both 
oximes have the normal molecular weight in boiling chloroform. The 
compound of m. p. 127° becomes converted into that of m. p. 161° 
spontaneously, or on boiling for nine hours with alcoholic hydrochloric 
acid. Working in the conditions given by Caille (A., 1908, i, 800), the 
authors could only obtain the original ketone (also of m. p. 73°), whilst 
when these conditions were somewhat modified, mixtures of the two 
oximes here described were obtained. 

Both oximes yield the same benzoyl derivative, C,,H,,O,N, which 
crystallises in small, rhombohedral prisms, m. p. 118°. Both oximes 
also yield the same benzyl-a-naphthylamine hydrochloride, m. p. 
275—278°, when reduced with tin and hydrochloric acid, and this 
supports the view that they are stereoisomerides. 

Benzyl-a-naphthylamine (compare Busch and Leefhelm, A., 1908, i, 
152) yields a benzoyl derivative, C,,H,,ON, which forms long, silky 
needles, m. p. 178°. R. V. 8. 


Action of Sodium Hydroxide on Iodoanil. C. Lorine Jackson 
and E. K. Bouton (J. Amer. Chem. Soc., 1914, 36, 551—568).—When 
bromanil is treated with alkali hydroxide, bromanilic acid is 
invariably produced, but Torrey and Hunter (A., 1912, i, 475) have 
observed that iodoanil frequently yields a product other than iodoanilic 
acid. 

It has now been found that the substances obtained by the action 
of sodium hydroxide on iodoanil differ according to the amount of 
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alcohol present and other conditions of the reaction. When 10 grams 
of iodoanil, suspended in a mixture of 15 c.c. of alcohol and 30 c.c. of 
water, are treated with 15 c.c. of 50% aqueous solution of sodium 
hydroxide, a reaction takes place with development of heat and 
formation of a deep brownish-red solution emitting a disagreeable odour. 
On addition of dilute sulphuric acid, the hemi-ether of iodoanilic acid is 
precipitated. If the mixture of iodoanil and sodium hydroxide is 
boiled for a minute, sodium iodoanilate is produced. When 10 grams 
of iodoanil are suspended in 50 c.c. of alcohol and 10 e.c. of 50% sodium 
hydroxide solution are added, heat is developed and the liquid becomes 
greenish-black and gives off an odour resembling that evolved in the 
preparation of the hemi-ether ; on diluting the mixture with three or 
four times its volume of water and acidifying with dilute sulphuric acid, 
di-iodohydroxyethoxy-p-benzoquinone is precipitated. 

Iodoanilic acid hemt-ether, (OH*C,I,0,),0, crystallises from toluene 
in red needles; it begins to decompose at 215° (uncorr.), and when 
heated with water is converted into iodoanilic acid. The sodium salt, 
[ONa:C,1,(0H)(ONa)O]},0,5H,O, crystallises in purple prisms; the 
anhydrous form is dark brownish-purple. When the hemi-ether is 
warmed with aniline, dianilino-p-benzoquinone is produced. Dzt-iodo- 
diacetoxy-p-benzoguinone, C,1,(OAc),O,, m. p. 270° (uncorr.), obtained 
by the action of acetic anhydride on the hemi-ether, crystallises in 
square, yellow plates. 

Di-iodohydroxyethoxy-p-benzoquinone, C,I,(OH)(OEt)O,, m. p. 180° 
(decomp.), forms long, red needles; its potassiwm salt crystallises in 
bluish-black needles ; the silver and barium salts were also prepared, 
but the sodium salt cquld only be obtained in solution. When di- 
iodohydroxyethoxy-p-benzoquinone is treated with solution of sodium 
ethoxide, its ethy/hemiacetal is produced; this compound is unstable, 
and when it is warmed with dilute acid, di-iodohydroxyethoxy-p-benzo- 
quinone is regenerated. The aniline salt of the quinone forms brownish- 
purple needles, and when treated with dilute sulphuric acid is converted 
into di-iodohydroxyanilino-p-benzoquinone, C,1,(OH)(NHPh)O,, which 
decomposes at about 190°. Dit-iodoucetowyethouy-p benzoquinone, 
C,I,(OAc)(OEt)O,, m. p. 166° (uncorr.), crystallises in brilliant orange- 
red prisms ; it reacts with aniline with production of di-todoethoxy- 
anilino-p-benzoguinone, m. p. 182° (decomp.), which forms long, black, 
lustrous needles, and di-iododianilino-p-benzoquinone, which crystallises 
in dark brown needles and decomposes at about 220°. E. 


Constitution of Quinhydrones. P. Preirrer (Annalen, 1914, 
404, 1—-20).—In consequence of recent work of Urban, Willstiatter, 
Piccard, K. Meyer, and Schlenk, the view that quinhydrones are 
typical molecular compounds is becoming more and more widely 
accepted. The formula advocated by Willstitter and by Piccard, 
which represents the hydroxyl group of the benzenoid component of 
the quinhydrone as being linked co-ordinatively to the carbonyl oxygen 
of the quinonoid component, has been slightly modified by the author. 
In the first place the benzenoid and the quinonoid components of a 
quinbydrone cannot be united co-ordinatively by the oxygen or the 
hydrogen atom of the hydroxyl group because intensely coloured 
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molecular compounds have been prepared from quinones and phenolic 
ethers and from quinones and hydrocarbons. A solution of chloranil 
in anisole is reddish-orange, and a fused mixture of chloranil and 
pp'-dimethoxystilbene is deep blue; in neither case, however, can 
the solid coloured compound be isolated. From a hot solution of 
equal molecular quantities of chloranil and 4: 4’-diethoxydinaphtha- 
stilbene in benzene is obtained by cooling a substance, 
C,0,C1,,2C,H,(C,,H,*OEt),, 

black crystals with a blue lustre, which forms a blue fluorescent 
solution in benzene and an almost colourless solution in boiling 
glacial acetic acid ; evidence of the formation of a substance, dark 
green needles, probably C,0,Cl,,C,H,(C,,H,*OEt),, has also been 
obtained. A quite similar substance, C,0,Br,,2C,H,(C,,H,*OEt),, black 
crystals with a blue lustre, has been obtained from bromanil and 
4 : 4’-diethoxydinaphthastilbene. The solution of p-benzoquinone in 
fused stilbene, fluorene, naphthalene, or anthracene is orange-yellow, 
and in fused phenanthrene orange; the solution of chloranil in fused 
naphthalene is orange-red, in fused stilbene, red, and in fused anthra- 
cene, blue. In none of these cases, however, can a coloured substance 
be isolated in the solid state. Chloranil and durene in glacial acetic 
acid yield a substance, C,0,Cl,, 2C,H,Me,, red plates, whilst bromanil 
under the same conditions yields a substance, C,O,Br,,C,H,Me,, red 
needles. Both of these substances decompose, gradually at the 
ordinary temperature, rapidly at 80—90°, readily in the presence of a 
solvent. 

The author is of opinion that quinhydrones are derivatives of 
parent substances such as 0:C,H,:0...C,H, and 

O,H,...O:C,H,:0...C,H 

which function as chromogens ; by the replacement of hydrogen atoms 
by auxochromic hydroxy], amino-, or equivalent groups, the intensely 
coloured quinhydrones and allied molecular compounds are produced. 
A great advantage of this theory is that it emphasises the near 
relation of the quinhydrones to the coloured metallic salt- and acid- 
compounds of ketones (R,C:0...SnCi,, R,C:O...HCl), to the coloured 
molecular compounds of nitro-compounds (R,C:0...C,H,), and possibly 
also to Schlenk’s coloured metal ketyls (R,C:O...K...0:CR,). 


Condensations with 1 : 2-Naphthaquinone-4-sulphonic Acid. 
IV. Oxythionaphthen and Fluorene. Franz Sacus and L. 
Oxowm (Ber., 1914, 47, 955—961).—1 : 2-Naphthaquiuone-4-sulphonic 
acid and 3-oxythionaphtheu interact to form “ 2-omy-1 : 4-nuphthalene- 
2-thionaphthen-indigo” [2-hydroxy-1-keto-4-oxythionaphthenylidenenaph- 
thalene|, 0:C,,H,(OH):C<>0,H, brownish-violet needles, which 
sublime at 170° and have m. p. 224° in a closed tube. This substance 
dyes mordanted cotton, and is also a vat dye producing deep blue 


shades, which are, however, not fast to acids. The methyl ether forms 
reddish-brown, crystalline needles, m. p. 240°, and the azine, 


NH 
OH <Q>0:0,)H, <Q OH, 
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c 
or O,H,< OHS 0- C,H; <n 0, H,, needles, m. p. 264° On 
reduction the a yields 1 : 2-dihydroxy-4-oxythionaphthenylnaphthalene, 

H,(OH).;CH<<2>0,H,, almost colourless needles, m. p. 196°. 


Fluorene condenses with 1 ; 2-naphthaquinone-4-sulphonic acid in 
alcoholic-alkaline solution to form 2-hydroay-1-keto-4-fluorenylidene- 


naphthalene, O:C,,H;(OH): ofa brownish-violet needles, m. p. 


H, 
240°, which dyes mordanted cotton. The /ewco-compound has m. p. 
175°, and the methyl ether forms red needles, m. p. 201°. J.C. C, 


Iron Compounds of Phenols. VI. Salts of an Alizarin- 
ferric Acid. R. F. Werntanp and Kart Brnper (Ber., 1914, 47, 
977—985 ).— Potassium trializarin-ferrate, 


| Fe(OH, <G9>CoH0,)s [Ky 8H,0, 
a dark reddish-brown, crystalline powder, is obtained by adding 
alcoholic potassium hydroxide to a mixture of alcoholic solutions of 
alizarin and ferric acetate. The corresponding sodium salt (12H,0), 
reddish-brown powder, ammonium salt (4H,O), bronze powder, and 
calcium salt (6H,O) (compare Méhlau and Maetzel, A., 1912, i, 407) 
are also described. 

By adding alcoholic potassium acetate to an alcoholic solution of 
alizarin, a salt of the composition C,,H,O,(OK)-OH,C,,H,O, is formed 
and, with different proportions of the reagents, the known mono- 
potassium salt (Perkin, T., 1899, 75, 434). Tripotassiwm dializarate, 
C,,H,0,(OK),)C,,H,0,(0K)-OH,4H,0, is obtained by the use of 
potassium hydroxide instead of the acetate. J.C. C. 


Some Derivatives of Hydroxyquinol. X. G. Barcge.iini 
(Gazzetta, 1914, 44, i, 193—200 Compare A., 1913, i, 460).— 
Purpurin has been repeatedly synthesised from alizarin or other 
anthraquinone derivatives, but in no case from a compound containing 
three phenolic groups in the 1:2: 4-positions, so that no proof exists 
that purpurin may be regarded as a derivative of hydroxyquinol. 
From the trimethyl ether of the latter, the author has succeeded in 
preparing a monomethyl ether of purpurin. 

The interaction of hydroxyquinol trimethyl ether and phthalic 
anhydride in presence of sublimed aluminium chloride (compare 
Limpricht, A., 1898, i, 322) yields : 

(1) Hexamethoaydiphenylphthalide (annexed formula), which is 
isomeric with the compound, m. p. 79°, obtained from phthalyl 

chloride and pyrogallol trimethyl 

OMe ether in presence of aluminium 

C,H, a chloride (compare Perkin and 
C0078 —< Po — Weizmann, T., 1906, 89, 1657), and 
OMe /, forms minute, white needles, m. p. 

177—178°. It dissolves in cold 

concentrated sulphuric acid, giving a green coloration changing to red 
on heating, probably owing to the formation of an anthraquinone 
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derivative, which is usually obtained from a triphenylmethane com- 
pound, and especially from a phthalein under these conditions ; the 
expected purpurin methyl ether could not, however, be isolated from 
the solution. 

(2) 2:4:5-Trimethoxybenzophenone-2'-carboxylic acid, 

CO,H-C,H,°CO-C,H,(OMe),, 
which forms white needles, m. p. *\91—192°, and gives a green solution 
in cold concentrated sulphuric acid ; its methyl ester, C,,H,.O,, forms 
white crystals, m. p. 102—103°. 

When heated with concentrated sulphuric acid, the preceding acid 
loses a molecule of water, yielding purpurin trimethy] ether, which at 
the same time undergoes partial demethylation to purpurin mono- 
methyl ether [OH:OH:OMe=1 :4: 2], m. p. 240°, for which Perkin (T., 
1899, 446) gave m. p. 228—-230°, and Graebe and Bernhard (A., 1906, 
i, 865), m. p. 240°. 

Unsuccessful attempts were made to obtain the purpurin trimethyl 
ether by treating the 2:4: 5-trimethoxybenzophenone-2’-carboxylic 
acid with concentrated sulphuric acid in the cold or with phosphoric 
oxide in xylene solution. ye © A 


Galloflavin and Purpurogallin. J. Herzic (Ber., 1914, 47, 
953—955).—In view of Dean and Nierenstein’s statement (this vol., i, 
60) that dihydroxyhemimellitic acid is obtained by oxidising purpuro- 
gailin with dilute nitric acid, the author has submitted galloflavin and 
isogalloflavin to the same process, The acid obtained had m. p. 
101—103°, and its methyl ether, 54—56°, whilst Dean and Nierenstein 
give m. p. 106—107° for their acid and 56—57° for its methyl ether. 
Other slight differences between the two acids are noted, but that 
obtained by the author proved to be oxalic acid. The author does not 
deny the possibility of the existence of Dean and Nierenstein’s acid, 
although attempts to prepare dihydroxyhemimellitic acid by these 
authors’ methods from purpurogallin (prepared according to Nietzki 


and Steinmann) were unsuccessful, oxalic acid only being produced. 
J.C. C, 


Action of Benzene Hydrocarbons on Phenanthraquinone 
in Sunlight. A.rrep BenratH and ALEXANDER VON MEYER (J. pr. 
Chem., 1914, [ii], 89, 258—270).—When exposed to sunlight in the 
presence of m-xylene, mesitylene, p-cymene, toluene or ethylbenzene, 
phenanthraquinone is reduced to ee ee 2C,,H,O, + 
2C,H,Me, = C,,H,,0, + C,H,Me°CH,°CH,°C,H,Me. With o- and 
p-xylene, y-cumene, and quinaldine it yields additive compounds of 


the general formula C,H, ~ SHC “OR. 


The additive compound of 2 AER and o-xylene, 


CH GHP COOH, -C,H,Me, 


obtained by exposing a mixture of the quinone and hydrocarbon to 
sunlight for four months, forms light yellow crystals, m. p. 148—149°. 
It is stable towards acetyl chloride and benzoyl chloride at the 
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ordinary temperature, but when fused with benzoic anhydride yields 
the dibenzoyl derivative of phenanthraquinol. When heated with 
hydrogen bromide in glacial acetic acid solution it is converted into 
phenanthraquinol and xylyl bromide. ‘Towards phenylhydrazine the 
compound behaves as if it had the ketonic formula 


0,8, <Cels>0(OH)-CH, C,H, Me, 


and yields a red, crystalline phenylhydrazone, m. p. 203—204». 

The additive compounds of phenanthraquinone with p-xylene and 
y-cumene crystallise in yellow needles, m. p. 129—130° and 148° 
respectively. 

In addition to phenanthraquinhydrone, the product formed by 
exposing a mixture of mesitylene and phenantiraquinone to sunlight 
for five months yielded a small amount of a substance, which crystal- 
lises in microscopic plates, m. p. 126—128°, and probably consists 
of an additive compound of the quinone and hydrocarbon. 

The additive compound of quinaldine and phevanthraquinone, 

; C,,H,;0,N, ae 
crystallises in slender, felted needles, m. p. 165°, and is simultaneously 
resolved into its components. It forms a hydrochloride, sulphate, 
nitrate, chromate, and dichromate; the platinichloride crystalli-es in 
small, yellowish-red needles, m. p. 188—189° (decomp.). When 
heated with an excess of benzoyl chloride, it yields a yellow, crystalline 
compound, C,,H,O,,3C,,H,N,3C,H,*COCI ; a similar compound, crys- 
tallising in long needles, is formed from acetyl chloride. The action 


of phenylhydrazine in acetic acid solution results in the removal of 
the quinaldine residue and the formation of phenanthraquinonemono- 
phenylhydrazone. F. B. 


Syntheses by means of Sodamide. Preparation of Some 
Higher Homologues of Mono- and Di-methylcamphor as well 
as the Corresponding Borneols. A. HALLER and Jean Louvrier 
(Compt. rend., 1914, 158, 754—760. Compare Haller and Buuer, 
A., 1909, i, 594, 595).—By the method already applied to the 
preparation of mono- and di-methylcamphors (compare Joc. cit,), the 
authors have prepared a number of their homologues, which on 
reduction have yielded the corresponding borneols. 

Ethylcamphor, OHy<i a colourless liquid, b. p. 108°/ 
14 mm., Dj 0-927, [a], + 44°40’ to 45°29’ in alcohol (compare Briihl, 

CHEt 
A., 1892, 200), which on reduction gives ethylborneol, C,H, ,.< OH: OH’ 


an oily liquid with an odour of borneol, b. p. 110°/14 mm., [a]/* + 36°59’ 


to 37°4’ in alcohol, yielding a phenylurethane, microscopic, white crystals, 
m. p. 47°, 


Diethylcamphor, OH <n b. p. 132—133°/14 mm., Df 0-969, 


[a]? + 90°31’ to 91°21’ in alcoholic solution ; diethylborneol, 
C,)H,,Et,,OH, 
@ very viscous, colourless liquid, b. p. 134°/12 mm., [a]? +50°41 to 
pp2 
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51°37’, giving a phenylurethane, microscopic, white needles, m. p. 106°, 
[a]y + 43°35’ to 42°3’. 

Methylethyleamphor, C,,H,,OMeEt, a colourless liquid, b. p. 112—114°/ 
11 mm., [a]i* + 98°59’ to 99°54; methylethylborneol, C,,H,,MeEt-OH, 
a viscid, colourless liquid, b. p. 120°/130 mm., [a]i* + 38°19’ to 39°1’. 
Propyleamphor, C,,H,,OPr, a colourless liquid, b. p. 116°/11 mm., 
Dj 0°942, [a] +60°24 to 60°57’ (compare Haller and Minguin, 
A., 1906, i, 594), yielding on reduction propylborneol, m. p. 59°, b. p. 
110°/11 mm. 

F aaa aie C,9H,,0Pr,, b. p. 1579/14 mm., [a] +53°13' to 
54°21’. 

Benzyleamphor, m. p. 51°, [a}i* + 146°25’ to 149°6’. 

Dibenzyleamphor, C,,H,,O(CH,Pa),, m. p. 103°, b. p. 255°/12 mm., 
[a]p +102°57’ to 103°24'; dibenzylborneol, m. p. 84°, [a]} — 14°19’ to 
— 15°43’, giving a phenylurethane, m. p. 82°. 

Benzylethyleamphor, a pale yellow, viscous liquid, b. p. 193°/11 mm., 
[a]? + 90°37’ to 91°30’. 

The following oximes were prepared. 

Ethyleamphoroxime, C,,H,,Et:-NOH, b. p. 145°/11 mm., m. p. 93°, 
[a]? + 45°54’ to 46°10’, giving a phenylurethane, 

C,,H,, Et: NO-CO-NHPh, 
fine needles, m. p. 146°. 

Propyleamphoroxime, C,,H,,Pr:NOH, long, white crystals, m. p. 
79°, [a]P + 53°59’ to 54°8’. 

The ease with which the alkyl group can be introduced into camphor 
by this method diminishes on ascending the series. Only the mono- 
alkyleamphors yield oximes. The rotatory power of the monoalkyl- 
camphors increases with the molecular weight, whilst the rotatory powers 
of the dialkyl derivatives oscillate between 90° and 100°, the exception 
being dipropylcamphor. W. G. 


Dibromotetrahydrocarvone and [ts Conversion into Buchu- 
camphor. G. Cusmano and P. Poccrantt (Atti R. Accad. Lincei, 
1914, [v], 23, i, 347—353. Compare Cusmano, 
this vol., i. 303).—This paper deals with the 
preparation of a dibromotetrahydrocarvone, which 
is shown to have the annexed formula. It is 
UH-CHM obtained by acting on tetrahydrocarvone in chloro- 
®2 form solution with bromine, and forms colourless 
? 
needles, m. p. 81°, [a]; —147°5°. It yields a piperidide, C,,H,,ONBr, 
which crystallises in colourless needles, m. p. 117°. 

When this dibromotetrahydrocarvone is treated with potassium 
hydroxide (2°5% aqueous solution) at 40—50°, it is converted into 

buchu-camphor. R. V. 8. 


Complete Synthesis of Fenchocamphorone and Its Oxida- 
tion with Caro’s Acid. Gust. Komppa (Ber., 1914, 47, 933—936). 
—In a previous paper (A., 1911, i, 642) the author stated that homo- 
apocamphoric acid yielded a small amount of the corresponding cyclic 
ketone, but he was not able to say whether this was identical with 
fenchocamphorone (apocamphor) or not. It is now found that by 
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distilling lead homoapocamphorate in a stream of carbon dioxide a 
fairly good yield of the ketone is obtained, the semicarbazone of which 
(m. p. 220°; previously given as 209—211°) is identical with the 
semicarbazone of r-fenchocamphorone prepared from 7-fenchy] alcohol. 
As r-fenchocamphorone corresponds with Wallach’s 

CH, » weal CH, D-d-fenchocamphorone, the annexed formula for the 

CMe latter is thus confirmed. 

3 [With S. V. HintixKka.]—The above constitution 

CH, -CH—CO was confirmed by the conversion of D-d-fencho- 
camphorone by oxidation with Caro’s acid into apo- 


campholide, C,H og 2>0, which was obtained in the pure state 


by conversion into bromoapocampholic acid and treating this with 
sodium carbonate solution. J.C. 0, 


Ozonisation of the Different Fenchenes. Gust. Komppa and 

8. V. Hintixka (Ber., 1914, 4'7, 936—938).—D-l-Fenchene, prepared 

from fenchylamine and also from /-fenchyl alcohol, 

CH,-CH—CH, and JD-d-fenchene furnish D-d-fenchocamphorone 

| Me, (preceding abstract) on treatment with ozone, a 

CH..CH—C:CH, result which confirms Wallach’s formula (annexed) 

, ? for D-d-fenchene. In the ozonisation of D-/-fenchene 

a monocarboxylic acid, m. p. 70—71°, is also produced, which is being 
further investigated. J.C. C. 


Transformation of Limonene into Carvomenthene and 
Menthane. G. Vavon (Bull. Soc. chim., 1914, [iv], 15, 282—287). 
—The hydrogenation of limonene by means of platinum black has been 
followed quantitatively in conjunction with the rotation. It is shown 
that the reduction proceeds in two stages, carvomenthene being the 
intermediate product. The rotation falls off slowly until two atoms of 
hydrogen have been absorbed, and then quickly drops to zero with the 
further reduction to inactive menthane. 

Carvomenthene has been prepared by many methods, but the highest 
rotation was recorded by Bacon (A., 1908,, i, 814), who decomposed the 
magnesium derivative of limonene hydrochloride with water. It is now 
shown that in the production of this hydrochloride there is a peculiar 
susceptibility to racemisation, for widely differing values for the rotation 
were obtained by altering the speed of the current of hydrogen chloride 
which was passed into the ethereal solution of limonene. Carvomen- 
thene prepared by hydrogenation has b. p. 175—177°, np 1:4563, 
Di? 0°8246, [a]... + 118°, [a],3,+ 234°, and gives an inactive additive 
compound, ©, oH,9Cl, with hydrogen chloride, b. p. 85—86°/13 mm., 
180—185°/atm., ny 1 “460, D? 0934, and a dibromide, C,)H,,Br, b. p. 
136—140°/16 mm., n> 1 5236, Di 1:459. The nitroso-chloride pre- 
pared from this specimen of carvomenthene has m. p. 95°, fa) 2. + 344°, 
[a},.,+ 724°. Wallach only obtained an inactive product jay 1911, 
i, 469), J. 0. W. 


The Constituents of Essential Oils. The Sesquiterpene, 
8-Gurjunene. F. W. Semmuer and K. E. Spornirz (Ber., 1914, 47, 
1029—1030).—Gurjun balsam oil has been shown by Deussen’ and 
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Philipp (A., 910 i, 575) to contain two sesquiterpenes, a- and B- 
gurjunene. The latter is described as a slightly dextrorotatory oil, 
b. p. about 122°5—123.5°/12 mm., and is considered to be a tricyclic 
compound. 

By taking advantage of the fact that a-gurjunene is readily oxidised 
by permanganate in aqueous acetone solution, whereas the 8-isomeride 
is attacked with difficulty, the authors have succeeded in isolating the 
latter and give the constants: b. p. 113°5—114°/7 mm., D” 0°9329, 
my 1°50526, ay +19° (the latter value has been subsequently found to 
be too low). When reduced by spongy platinum in glacial acetic acid 
solution, it yields dihydro-B-gurjunene, C,;H,,, b. p. 115—117°/7 mm., 
D*® 09239, mp 1°49490, ap — 37°. 

In its physical constants, 8-gurjunene shows considerable similarity 
to the tricyclic cedrene (A., 1912, i, 573). To compare the hydro- 
gevated products, therefore, cedrene has been reduced to dihydrocedrene 
b. p. 119—120°/8 mm., D® 0°9247, n, 1°49204, ap — 6°. 

The action of ozone on cedrene and #-gurjunene shows that the idea 
of a chemical similarity of the two hydrocarbons is untenable ; whereas 
the former yields a characteristic ketonic acid (A., 1912, i, 367, 573), a 
definite product of decomposition of the ozonide of the latter could not 
be obtained. H. W. 


Oilof Amber. ALexanpeR K Aroxy (Ber., 1914, 47, 1016—1023).— 
The starting material was a specimen of rectified oil of amber which 
had been previously freed from constituents of high boiling point and 
did not contain aldehyde or ketonic substances (compare Jolles, D. 
1893, 22, 288), Attempts to separate well defined constituents by 
cooling or by chemical methods were unsuccessful. 

After removal of higher fatty acids by agitation with dilute alkali 
hydroxide, the oil was submitted to fractionation. The majority of 
the fractions contained small quantities of oxygen, which was removed 
by distillation over sodium at the ordinary pressure, whereby two 
portions, b. p. 154—177° (terpenes, C,,H,,) and 240—260° (sesqui- 
terpenes, C,,H,,) respectively, were obtained. 

The physical constants of the different fractions of lower b. p. indicate 
the presence of mono- and di-cyclic terpenes, and this is confirmed by the 
properties of the additive compounds formed by haloyens and halogen 
acids. Addition of the latter occurs readily, but, in general, only oily 
products are obtained, and a similar result is obtained in attempts to 
prepare nitroso-compounds, nitrites or pitrosates. By the action of 
bromine vapour, however, a crystalline substance, needles, m. p. 242°, 
can be obtained, which is probably identical with tribromohemimellithene 
(Jacobsen, A., 1887, 36 ; Lapworth and Chapman, T., 1900, 77, 317), 
and from the formation of which the conclusion is drawn that dihydro- 
hemimellithene, C,H,,, is present iu the fraction b. p. 170—180°. The 
substance is very stable. Bromine is not eliminated by heating with 
silver acetate and glacial acetic acid at 200° for ten hours, by distillation 
with quinoline, by protracted boiling with alcoholic potassium hydroxide, 
by zine and acetic acid or by sodium alkyloxide. It is not attacked by 
warm nitric acid (D 1-4), although completely decomposed by protracted 
heating with this substance ; chromic acid and potassium permanganate 
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behave similarly. By similar treatment of the fraction b. p. 245—255° 
with bromine, a similar substance, m. p. 254—256°, is obtained. 

Hydration of the fraction b. p. 150—170° by the method of 
Bertram and Walbaum (A., 1894, i, 204) yields a bicyclic saturated 
alcohol, C,,H,,0, six-sided plates, m. p. 186—188° (identical with the 
substance obtained by Berthelot and Buignet, Compt. rend., 1860, 50, 
606 ; Annalen, 1860, 115, 244, by the distillation of powdered amber 
with alkali hydroxide and water), together with about 80% of un- 
changed hydrocarbons, from which further quantities of the alcohol 
could not be obtained. The alcohol has been regarded by Aweng 
(A., 1895, i, 384) as identical with borneol. The phenylurethanes of 
the alcohol and of borneol have therefore been examined, and have 
m. p. 137—138° and 138—139° respectively, mixed m. p. 137—138°. 
The phthalic acid ester of the alcohol, however, has m. p. 118—119°, 
whereas the corresponding ester from commercial borneol melts at 
164—165°. Saponification of each ester yields the corresponding 
alcohol, but a rise in the m. p. of the latter could not thus be effected. 
Oxidation with chromic acid transforms the alcohol iato a ketone, 
C,,H,,0, the semicarbazone of which, needles, has m. p. 232°. The 
semicarbazone from commercial camphor has m. p. 238°, and a mixture 
of the two shows no great depression in m. p., although an apparent 
difference exists in their solubilities in methyl alcohol. Both ketone 
and semicarbazone are optically inactive. Nitric acid and potassium 
hydrogen sulphate effect elimiaation of water from the alcohol with 
formation of camphene, b. p. 158—161°, m. p. 49°. 

On oxidation with 1% potassium permanganate solution, the greater 
part of the oil is recovered unchanged ; a certain amount of a fatty 
acid, presumably heptoic acid, is obtained, the silver salt of which, 
C,H,,0,Ag, was analysed. A similar result is obtained by the use of 
05% potassium permanganate. 

Oxidation with nitric acid is effected by gradual addition of the oil 
to warm nitric acid (D 1°30) and subsequent warming on the water- 
bath. A .mixture of acids is obtained which can be separated by 
means of boiling alcohol. Thereby, terephthalic acid (also identified 
in the form of its methyl ester, m. p. 140°) and an acid, C,,H,,0,, m. p. 
290—293°, are obtained. The latter is in all probability identical 
with 1 : 3-dimethylterephthalic acid obtained by Jannasch and Weiler 
by the oxidation of tsodurene with dilute nitric acid. The lead salt, 
C,)H,O,Pb, and silver salt, C,,H,O,Ag,, were analysed. The forma- 
tion of this acid from a terpene hydrocarbon cannot be explained, and 
the conclusion is therefore drawn that oil of amber contains hydro- 
aromatic hydrocarbons in addition to terpenes, and that the acid is 
derived from the unknown | : 2:3: 5-tetramethyleyclohexene. 

By slow evaporation of the nitric acid mother liquors, a third acid, 
C,H,0,N, large prisms, m. p. 189—190°, is obtained. It is probably 
identical with 2-nitro-p-toluic acid prepared by Noad (Annalen, 1847, 
63, 297) and Fittica (A., 1873, 1227). H. W. 


The Essential Oil of Lophantus rugosus. Pa. pze VILMORIN 
and F. Levautois (Bull. Soc. chim., 1914, [iv], 15, 342—345).—A 
study of the composition of the essential oil of Lophantus rugosus 
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found in Asia, a detailed, botanical description of the plant being 
given. The oil is an amber-coloured liquid, which thickens without 
erystallising on cooling to -—15°. It has Dj? 0°962—0°967 and 
[a]p+4°89° to 6°19° varying with the specimen. It is neutral to 
phenolphthalein and contains no free acids or phenols. Its saponifica- 
tion index is 3°7, and after acetylation 7:4. On fractionation four 
fractions were obtained: (1) b. p. 60—63°/10 mm. ; (2) b. p. 
63—90°/10 mm.; (3) 90—94°/10 mm. ; (4) residue boiling above 
100°/10 mm. and partly decomposing. The most important fraction 
is (3) b. p. 90—92°/9—10 mm. It has no appreciable rotating power, 
unites with bromine, and has an odour characteristic of estragon. It 
seems to be methylchavicol and on boiling with alcoholic potassium 
hydroxide for twenty hours is converted into anethole. Fraction (2) 
consists of estragole and a portion b. p. 170—-174°/760 mm, 
D? 0°8494, [a] + 106°8°, and from its physical and chemical properties 
would seem to be limonene, the a- and f-limonene nitrosochlorides 
having been obtained from it. W. G. 


Synthetic Resins. L. V. Repmay, A. J. WeirTn, and F. P. Brock 
(J. Ind. Eng. Chem.,1914, 6, 263—265).—A reply to Baekeland (this 
vol., i, 423), T.S. P. 


Caoutchouc. A. Hor (Zeitsch. angew. Chem, 1914, 27, 
153—158).—A lecture delivered before the Heidelberger Chem. Ges. 
J. C. W. 


Synthetic Caoutchouc from Isoprene. G. Sremmic (Ber., 
1914, 47, 852—853. Compare this vol., i, 307).—A reply to 
Harries (this vol., i, 422). D. F. T. 


Biochemical Synthesis of f-o-Methoxybenzylglucoside and 
of £-m-Nitrobenzylglucoside. Em. BourqurLot and ALEXANDRU 
Lupwia (Compt. rend., 1914, 158, 1037—1040*).—These two gluco- 
sides have been obtained by the action of emulsin on solutions of 
dextrose and the corresponding alcohols in 80% aqueous acetone. 
B-o-Methoxybenzylglucoside, OMe:O,H,*CH,°0°C,H,,0,, crystallises 
in long, colourless, radiating needles, m. p. 127—128°, [a]p — 52°24°, 
and is very soluble in alcohol, sparingly in water. I1t does not 
reduce Fehling’s solution and is rapidly hydrolysed by boiling with 
dilute sulphuric acid, or by the action of emulsin on an aqueous 
solution. 

B-m-Nitrobenzylglucoside, NO,*C,H,°CH,°0-C,H,,0,, erystallises in 

le yellow, massive prisms, having a bitter taste, m. p. 157—158°, 
5 p— 52°59°. It is sparingly soluble in water and alcohol. It does not 
reduce Fehling’s solution, and is but slightly hydrolysed on boiling 
with 3% sulphuric acid. It is, however, rapidly hydrolysed in aqueous 
solution by emulsin. W. G. 


Synthetic 8-Glucosides of the Terpene Alcohols. IV. J. 
HAMALAINEN (Biochem. Zeitsch., 1914,61,1—5. Compare A., 1913, i, 
497, 639, 989).—By the methods already described, the following sub- 
stances were prepared: 1 : 2-methylcyclohexanoltetracetyl-d-glucoside, 


* and J. Pharm, Chim., 1914, [vii], 9, 441—446. 
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C,,H,,0,9, m. p. 107°5° (corr.) ; 1 : 2-methyleyclohexanol-d-glucoside, 
C,,H,,0, m. p. 148° (corr.), [a] — 27°80°; 1 : 3-methylcyclohexanoltetr- 
acetyl-d-glucoside, C,,H,,0,o, m. p. 153° (corr.) ; 1 : 3-methyleyclohexanol- 
d-glucoside, U,,H,,O,, m. p. 162°5° (corr.), [a] — 29°84°; 1: 4-methyl- 
eyclohewanoltetracetyl-d-glucoside, C,,H,.0,, m. p. 145°5° (corr.) ; 
1 : 4-methylcyclohexanol-d-glucoside, C,,H,,O,, m. p. 163°5° (corr.), 
[a] — 38°42°. S. B. 8. 


Anemonin. Yasuniko AsanHina (Ber., 1914, 47, 914—916. 
Compare Beckurts, A., 1892, 1241; H. Mayer, A., 1896, i, 623; 
1899, i, 930).—The author describes the isolation of anemonin from 
the leaves of Ranunculus Japonicus. The substance melts at 
157—158° (uncorr.), and at a higher temperature appears to 
polymerise. 

On hydrogenation in the presence of platinum black, anemonin 
gives tetrahydroanemonin, C,,H,,0,, which forms tablets, m. p. 155°. 
The production of this compound is not in accord with H. Mayer’s 


formula for anemonin, which shows only one double linking. 
J.C. C. 


The Action of Light on Chlorophyll. Harotp Wacer (Proc. 
Roy. Soc., 1914, [B], 8'7, 386—407).—An account is given of some of 
the effects produced by light on chlorophyll. 

When chlorophyll is exposed to the light, at least two substances are 
formed, one of which is an aldehyde or mixture of aldehydes, and the 
other an active chemical agent, capable of bringing about the liberation 
of iodine from potassium iodide. These products of decomposition can 
be readily demonstrated by means of strips of paper tinged with 
chlorophyll. When bleached in the light and placed in Schiff’s solution, 
a deep pink colour is developed; but if placed in a 10% solution of 
potassium iodide, a reddish-blue coloration, which becomes blue on 
washing with water, is formed. The same products are obtained when 
films of chlorophyll on glass are bleached in the light. The bleaching of 
chlorophyll is less at the blue end of the spectrum than at the red end, 
with a corresponding variation both in the aldehyde and potassium iodide 
reactions. If, however, the exposure to the blue light is prolonged to 
about eight or ten times that of the red light, the reactions are just as 
pronounced. The bleaching and the corresponding products of decom- 
position are probably therefore proportional to the photo-synthetic 
activity of the chlorophyll in the different parts of the spectrum. 

The presence of formaldehyde is not very clearly indicated. 
Rimini’s test, as modified by Schryver (A., 1910, ii, 357), gives indica- 
tions of a trace of formaldehyde when chlorophyll is exposed to light 
both in the presence and in the absence of carbon dioxide, but the 
reaction given is not so strong as is indicated by Schiff’s solution. The 
test used by Harvey Gibson is also very sensitive to formaldehyde, but 
is untrustworthy, as it givesa pronounced reaction with solutions of 
sugar, starch, and other substances. All that can be said at present is 
that in the photo-decomposition of chlorophy!l a considerable quantity 
of aldehyde is formed, with possibly a small amount of formaldehyde. 

The oxidising substance does not appear to be hydrogen peroxide, 
since the usual] more delicate reactions for this substance are not given 
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by bleached chlorophyll solutions, and, further, a film of chlorophyll is 
not completely bleached by ten days’ treatment with 20% hydrogen 
peroxide solution in the dark; it is possibly an organic peroxide 
derivative of chlorophyll. 

The bleaching of chlorophyll in situ in dead green leaves, alge and 
other chlorophyll-containing organisms gives the same products as the 
chlorophyll extracts outside the plant. 

If a fresh green leaf of Oxalis acetosella is exposed to an intense 
light concentrated upon it by a lens, as in Pringsheim’s experiments, 
the bleached chlorophyll gives an aldehyde reaction when placed in 
Schiff’s solution. If the leaf contains abundance of starch, it may, 
after the action of the intense sunlight, be placed in a solution of 
potassium iodide, when the oxidising agent set free from the chlorophy] 
will liberate the iodine and the starch grains will be coloured blue, but 
the experiment is somewhat difficult to perform. In a somewhat 
similar manner, fresh fronds of Laminaria are found to contain free 
iodine, which is absorbed by the secreted slime. It seems probable, 
therefore, though not quite certain, that the action of light on the 
chlorophyll of Laminaria brings about the production of an oxidising 
substance capable of effecting the decomposition of the iodine com- 
pounds which may be contained in the chlorophyll cells of the plant. 
and that the iodine thus set free may thus escape or be re-absorbed by 
the slime. 

The decomposition of chlorophyll with the production of aldehyde 
and peroxide takes place just as readily in the absence of carbon 
dioxide as when the latter is present. Carbon dioxide is not used up 
in the process, even when present in considerable amount. It is not 
necessary therefore to the production of aldehyde. 

The photo-decomposition of chlorophyll takes place only in the 
presence of oxygen, the latter being used up in the process. If 
sufficient chlorophyll is present, all the oxygen in the air in contact 
with the chlorophyll is absorbed, so that the latter may be used instead 
of potassium hydroxide and pyrogallol in the analysis of air. 

Chlorophyll is slowly oxidised in the dark by a solution of hydrogen 
peroxide. In the light the action is more rapid, but not more so than 
when light acts on chlorophyll in the presence of oxygen. A rapid 
oxidation of the chlorophyll! takes place in the dark in the presence of 
a dilute solution of potassium permanganate to which a few drops of 
sulphuric acid have been added. In both cases an aldehyde is produced 
which can be detected by means of Schiff’s reagent. 

If a strip of potassium iodide-starch paper is exposed to light under 
coloured filters, the paper turns reddish-blue under the blue filter, 
showing the liberation of iodine, but not under the red filter. If, 
however, the iodised starch paper is first of all tinged with chlorophyll 
and then exposed to light under the same filters, a strong reaction 
takes place under the red filter. A strip of bleached chlorophyll 
paper, placed in contact with a strip of damp iodised starch paper in 
the dark, is also capable of effecting the liberation of iodine, and the 
starch paper turns blue. 

Finally, it is suggested that the production of sugars and starch in the 
green leaf may be initiated by the photo-oxidation of chlorophyll and 
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the subsequent polymerisation of the aldehyde thus formed, rather than 
by the direct photo-synthesis of carbon dioxide and water. H. W. 


Formaldehyde as an Oxidation Product of Chlorophyll 
Extracts. Cartes Horne Warner (Proc. Roy. Soc., 1914, [ B), 87, 
378—385. Compare Usher and Priestley, A., 1906, ii, 881 ; Ewart, 
A., 1908, ii, 217; Schryver, A., 1910, ii, 334).—Grass was extracted 
with alcohol usually in the cold and in the presence of calcium 
carbonate. In some experiments, the alcoholic liquid was evaporated 
to dryness under diminished pressure and the residue extracted with 
ether; in others, a solution of chlorophyll in light petroleum was 
obtained by shaking the alcoholic solution with that liquid. The 
ether or petroleum extract was allowed to evaporate on glass plates 
and exposed to light under various conditions. Schryver’s test was 
adopted for the detection of formaldehyde. 

Similar films of chlorophyll were exposed to sunlight or electric 
light in air in the presence and absence of carbon dioxide. In all 
cases, the formation of formaldehyde was observed, the amount being 
apparently independent of the presence of carbon dioxide. Control 
films which had been kept in the dark showed no trace of formaldehyde. 
On the other hand, the presence of moisture appeared td favour the 
production of formaldehyde. The latter was not produced when the 
air was replaced by nitrogen or by carbon dioxide. The author is 
therefore led to the conclusion that there is thus at present no evidence 
for the photo-synthesis of the aldehyde from carbon dioxide by 
chlorophyll outside the plant. 

Chlorophyll in air became bleached by light both in the presence and 
absence of carbon dioxide, and it was found that formaldehyde was 
produced whenever bleaching had occurred. The bleaching was not 
more marked in moist air containing carbon dioxide than in air 
placed over a solution of potassium hydroxide, but when the effect 
of air containing appreciable quantities of water vapour was compared 
with that of an atmosphere relatively dry, it was found that the 
degree of decolorisation (especially in the case of rather short 
exposures in comparatively dull light) was somewhat greater under 
the moist conditions. Bleaching could not be detected in the absence 
of oxygen. The evidence obtained by Usher and Priestley (A., 1911, 
ii, 817), taken in conjunction with the fact that the bleached films 
slowly liberate a small amount of iodine from a solution of potassium 
iodide, ferrous sulphate, and acetic acid, points to the fact that the 
bleaching of chlorophy]| in oxygen is due partly, if not entirely, to 
the action of hydrogen peroxide. 

When films of carotin are exposed to air, they become bleached both 
in the light and in the dark (compare Willstitter and Escher, A., 
1910, i, 330), and formaldehyde is produced in both cases. In an 
atmosphere of carbon dioxide, bleaching is not observed, and there 
is no evidence of the production of formaldehyde. H. W. 


Synthesis of an isoCurcumin. Gustav Hewuer (Ber., 1914, 47, 
887—890).—An attempt to synthesise curcumin in the light of the 
structure, CH,[CO-CH:CH:C,H,(OMe)-OH ],, suggested by Milobendzki, 
Kostanecki, and Lampe (A., 1910, i, 628). 
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Vanillin slowly condenses with acetylacetone in an alcoholic solution 
of hydrogen chloride (compare Knoevenagel and Langensiepen, A., 
1905, i, 64) at 0°, giving an oily product from which can be separated 
a small quantity of an isomeride or of a mixture of isomerides of 
curcumin ; this product, to which the name isocurcumin is applied, 
is a reddish-yellow, semicrystalline solid, which begins to sinter near 
140°, and melts near 180°. The isomerism with curcumin is believed 


to be of a steric nature. D. F. T. 


Pigments of Blossoms and Fruits. Ricnarp WILLSTATTER 
(Sitaungsber. K. Akad. Wiss. Berlin, 1914, 12, 402—411)—In a 
previous paper (A., 1913, i, 1371), Willstatter and Everest have 
described the isolation of the pigment cyanin from cornflowers, and 
have expressed the opinion that all anthocyanins are present in 
flowers as glucosides, and that their basic functions are due to the 
presence of a quadrivalent oxygen atom. These conclusions have been 
confirmed by the investigation of a number of other anthocyanins, 

[With Matuison.]—Cyanidin chloride, to which the formula 
C,,H,,0,Cl was previously ascribed (loc. cit.), is shown to have the 
composition C,,H,,0,Cl, the previous error being due to the tenacity 
with which water is retained by the compound, so that prolonged 
desiccation at 105° in a vacuum is necessary to obtain the anhydrous 
substance. The pigment of the cranberry yields the same cyanidin, 
together with galactose, whilst [with Notan] that from Rosa gallica is 
a diglucoside of the cyanidin. 

The instability of the anthocyanins renders their isolation a matter 
of difficulty ; aqueous and alcoholic solutions of most of the pigments 
of this group become decolorised with greater or less rapidity in 
consequence of an isomerisation analogous to the conversion of the 
dyes of the triphenylmethane series into the corresponding carbinols. 
Decolorisation can be retarded by addition of certain salts, such as 
sodium chloride or nitrate, and prevented by the use of an excess of 
acid. Hence a practical method for their isolation has been worked 
out, which depends on obtaining sparingly soluble oxonium salts. In 
this connexion picric acid is frequently of service. 

The anthocyanin of grapes, oenin, is obtained by extracting grape 
skins with glacial acetic acid and adding ether to the extract. A 
syrupy precipitate is obtained which, when treated with aqueous picric 
acid solution, yields oenin picrate, long, red prisms. Alcoholic hydrogen 
chloride transforms it into the corresjonding chloride, prisms with 
green g'ance. 

[With ZoxiincEeR.]—Myrtillin, the anthocyanin of the bilberry, is 
isolated by extracting the skins of the bilberry with warm ethyl 
alcohol containing 1% hydrogen chloride and precipitation with ether. 
The precipitate is treated with water and concentrated hydrochloric 
acid added to the solution. On repetition of the process, the chloride, 
prisms, is obtained in the pure condition. 

The following anthocyanins have also been obtained in the pure 
state: |with Murra] delphinin, which on hydrolysis yields dextrose 
(2 mols.), p-hydroxybenzoic acid (2 mols.), and delphinidin, C,,H,,O,Cl 
(1 mol.) ; [with Boxton] pelargonin, giving on hydrolysis dextrose 
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(2 mols.) and pelargonidin, C,,H,,0,01 (1 mol.); [with ZoiiIncER] 
enin, a monoglucoside of oenidin, C,,H,,0,Cl. 

[With Martin, |—Mprtillin is a glucoside of another anthocyanidin 
which is also present in the anthocyanin of Althaea rosea. 

The above anthocyanins yield similar absorption spectra, giving, in 
acid solution, a broad band which becomes flatter towards the violet, 
and extends over a great portion of the blue and green regions. They — 
can be more readily differentiated by determination of the specific 
rotation, for which high values (200—1400°) are observed. 

The anthocyanidins also exhibit considerable similarity, but can be 
distinguished by colour, solubility, and ferric chloride reaction. 

Whereas the anthocyanins, with exception of delphinin, are 
decolorised in cold aqueous solution, the corresponding anthocyanidins 
are practically stable in the cold, but are without exception decolorised 
on warming. The colour can only be restored by the action of warm 
mineral acid. 

The anthocyanin of the scarlet pelargonium has been investigated 
by Grafe, who obtained it in the crystalline state and regarded it as a 
sugar-free substance which readily yielded protocatechuic acid and 
gave, when melted with alkali, catechol. On the other hand, the 
author finds that pelargonin is a glucoside, and that its sugar-free 
derivative shows no relationship to protocatechuic acid or catechol. 

The anthocyanidins, according to empirical formula, are closely 
related to the flavone dyes, and this relationship is borne out by their 
behaviour towards alkalis at a high temperature. Thus, pelargonidin 
yields phloroglucinol and p-hydroxybenzoic acid, cyanidin gives 
phloroglucinol and protocatechuic acid, whilst delphinidin yields 
phloroglucinol and gallic acid. 

The cyanidins are related to benzopyronium (Decker and Fellenberg, 

A., 1909, i, 116), 

Cl ¢l but the point of 

O O attachment of the 

4\0 —<~ AN benzene nucleus 
lon Fo se cannot yet be defi- 

nitely decided. For 
cyanidin chloride, 
one of the two 
formule I. and II. 
is proposed, For 
pelargonidin chlor- 
ide there are two 
Cl similar _ possibili- 

O OMe ties, the benzene 

Hor “\__7 Sow HOY \7\ nucleus containing, 


however, only one 

VLaArnm™ OH hydroxyl group in 
HO HO | the position 4. In 
delphinidin chlor- 

ide, the benzene 

nucleus has three 

hydroxy! groups in 

positions 3, 4 and 
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5, whilst for oenidin chloride the alternative formule (III. and IV.) are 
advanced, in which the positions of the methoxy-groups are uncertain. 
Confirmation of this formulation is found in the fact that the similarly 
constituted 3:5 : 7-trihydroxy-2-m-p-dibydroxypheny] - 4 - ethyl-1 : 4- 
benzopyran anhydrohydriodide described by Watson and Sen (T. 
1914, 105, 391) has properties analogous to those of cyanidin. 

Analysis of the colourless iso-forms of the anthocyanidins shows 
that, for example, in the case of delphinidin, the transformation of the 
quinonoid into the non-quinonoid form is accompanied by the addition of 
a molecule of water: C,;H,,0,Cl + H,O=HCl+C,,H,,0, ; the colour- 
less compounds are therefore carbinols or pseudo-bases of the dye 
salts. 

According to this conception, those anthocyanidins which contain 
the phenyl group in the -position to the carbonyl of the benzo- 
pyronium should be obtained by reduction of flavones and flavonols 
and transformation into an orthoquinonoid form with quadrivalent 
oxygen. This relationship has not yet, however, been conclusively 
proved. 

[With Matuisoy.]—The production of solutions of substances 
similar to the anthocyanins by the gentle reduction of morin, luteolin, 
quercetin and other flavones as well as of the pigment of Ampelopsis 
hederacea has been described by various observers. On repetition of 
these experiments, the authors find that the products are different 
from such anthocyanidins as have been yet investigated. They are 
very unstable. In aqueous solution, the colour is discharged in the 
cold, even in the presence of mineral acids, and cannot be restored by 
the help of an excess of, or by more, concentrated acid. H. W. 


Colloido-chemical Study of Tannin. M. Navassart (Koll. 
Chem. Beihefte, 1914, 5, 299——374).—A detailed examination has been 
made of the physical and colloido-chemical properties of tannin solu- 
tions, including the density, optical rotatory power, viscosity, the 
behaviour when subjected to dialysis, and the ultra-microscopic 
appearance of the solutions. 

In contradiction to previous statements, it is found that tannin 
is unlimitedly soluble in water, ethyl alcohol, acetone, acetic acid, and 
formol. Itis practically insoluble in ethyl ether, chloroform, benzene, 
carbon disulphide, carbon tetrachloride, xylene, and light petroleum. 

The density of aqueous and non-aqueous solutions is found to be a 
linear function of the percentage concentration up to 20—30%. 

The specific rotatory power of aqueous solutions increases as the 
concentration falls, whereas the rotatory power of non-aqueous solu- 
tions is nearly independent of the concentration and much smaller than 
that of aqueous solutions. 

Up to a concentration of about 10%, the viscosity of aqueous tannin 
solutions is not greatly different from that of water, but between 20 
and 30% it increases very rapidly, so that the viscosity of a 30% solution 
is approximately ten times as large as the viscosity of water. Dilute 
non-aqueous solutions have a much higher viscosity than aqueous 
solutions of the same concentration, the viscosity increasing in the 
order water, acetone, ethyl alcohol, acetic acid. It would seem that 
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the viscosity increases as the molecular weight of the dissolved tannin 
diminishes, whereas the optical rotatory power increases with increasing 
molecular weight. 

The behaviour of tannin solutions on dialysis is dependent on the 
nature of the dialytic membrane, and also on the solvent and the degree 
of dispersity of the tannin. The physical properties of the solutions 
of tannin which has passed through different dialysing membranes 
have been compared with those of the undialysed solutions. The 
former solutions are more highly disperse, and this is exhibited in the 
general behaviour as well as in the ultra-microscopic appearance. 
Some evidence of “ageing” has been found in the gradual change of 
the viscosity of the more highly disperse solutions. In general, the 
properties of the aqueous solutions are consistent with the view that 
they form an intermediate stage in the transition from true to 


colloidal solutious and from suspensoid to emulsoid systems. 
H. M. D. 


The Constitution of Tannin. XI. A. Geake and M. Nieren- 
stEIN (Ber., 1914, 47, 891—898, Compare A., 1912, i, 202, 468, 566 ; 
1911, i, 642 ; ete.).—The presence of dextrose in the tannin molecule 
is accepted by the authors, and the conception of tannin as a poly- 
digalloyl-leucodigallic anhydride (Nierenstein, A., 1912, i, 468) is with- 
drawn, together with the criticism (Manning and Nierenstein, A., 1912, 
i, 566) of the structure suggested by Fischer and Freudenberg (A., 
1912, i, 471). 

Careful repetition of the work of Biddle and Kelley (A., 1912, i, 
713) on the action of yeast on tannin leads to the conclusion that the 
optical activity of the tannin is unaffected by the yeast, and that any 
decrease which may be observed in the rotation is due to the growth 
of moulds. Contrary to the views of the last-named investigators, 
therefore, the dextrose molecule is regarded as a firmly attached part 
of the tannin molecule, 

On treatment for four hours at 100° with ten times its weight of 
5% sulphuric acid, tannin undergoes partial hydrolysis with formation 
of an amorphous substance (60—70%) containing sugar, and consider- 
ably resembling tannin, but of higher rotation, together with gallic 
acid (20—25%) and a crystalline, sugar-free substance (2°5—4%) which 
was not identified. D. F. T. 


The Composition of Tannin. III. Lezo F. Insin (Ber., 1914, 
47, 985—993).—The author has submitted commercial tannin to 
Trimble’s method of purification (“The Tannins,” 1892, vol. i, p. 85), 
which consists in the partial precipitation of a solution of tannin with 
lead acetate and extraction of the filtrate with ethyl acetate. This 
process was repeatedly carried out with a sample of tannin, and led 
finally to a specimen having [a], + 117°04°, and giving gallic acid and 
dextrose on hydrolysis. The precipitate, after purification, gave a 
substance with [a], +28°78°, and the author is of the opinion that 
a tannin having [a], + 75° is a mixture of two substances, the one 
having the higher rotatory power being regarded by him as a 
pentadigalloylglucose. 
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By using zine acetate instead of lead acetate in the above method 
of purification, one of the fractions obtained had [a], +5°16° (lowest 
value observed), and another had [a], +137°85° (highest value ob- 
served). Each of these two substances gave gallic acid and dextrose 
on hydrolysis. J.C. C. 


Nickel Tannates. Puran Sinen (J. Soc. Chem. Jnd., 1914, 33, 
172—173).—The nickel tannates were obtained by precipitating a 
solution of nickel hydroxide in ammonium salts with tannic acid. 
According as the nickel hydroxide or the tannic acid were in excess, 


the salts, Ni,(C,,H,O,), and Ni(C,,H,O,),, are said to be formed. 
T.S. P. 


Tanning of Hides with Insoluble Compounds and Observa- 
tions on Analysis of Tannins. E. Sommersorr (Anal. Chim. 
Applicata, 1914, 1, 126—127).—The author finds that compounds as 
insoluble as freshly precipitated copper phosphate and chromium 
hydroxide exert a very marked tanning action, the proportions of 
these compounds absorbed by the hides diminishing with increase of 
the time elapsing since their precipitation. The closest analogy is 
shown between these heavy metal salts in the state of gel and in- 
soluble tanning phlobaphens, and when the latter are separated in the 
cold from a tanning material, such as quebracho or gambier, the 
tanning bath should be heated and cooled rapidly immediately before 
the hides are introduced, and then kept as far as possible in the dark ; 
any phlobaphen separating during tanning, being freshly precipitated, 
will be readily absorbed by the hides. 

Erroneous results are obtained by the methods now in use for 
determining the tanning value, owing to the fact that these 
phlobaphens are not taken into account. Z. Mt. P. 


Tanning with Fatty and Resin Acids. F. Gare.ii and 
C. Apostoto (Ann. Chim. Applicata, 1914, 1, 121—124).—In oil 
tanning, the action is due more especially to the fatty acids, the 
neutral glycerides only oiling the hide without tanning it. Such acids 
as palmitic, stearic, hexoic, octoic, etc., may be used, and solution of 
them in a solvent like alcohol or conversion of them into ammonia 


soaps is unnecessary, since aqueous suspensions of the insoluble acids 
themselves act equally well. Colophony and probably all similar resin 
acids behave similarly to the fatty acids, but give a less pliable leather 
These results do not agree with the theory advanced by Fahrion, who 


attributes the tanning action only to the unsaturated fatty acids. 
T. H. P. 


w-Chloromethyl- and Ethoxymethyl-furfuraldehyde. Emit 
Fiscuer and Hans von Neyman (Ber., 1914, 47, 973—977, 1323).—The 
authors have devised a more convenient method than that described by 
Fenton and Gostling (T. 1899, 75, 423; 1901, 79, 361, 807) for the 
preparation of w-chloromethylfurfuraldebyde, which consists in 
dissolving sucrose (200 grams) in fuming hydrochloric acid (1400 c.c.) 
previously warmed to 40° and heating the solution rapidly to 75—80° ; 
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the operation should not last longer than fifteen minutes. After 
addition of ice and sodium carbonate the substance (35—40 grams) is 
extracted with ether. 

On warming with alcohol in the presence of barium carbonate, the 
chloro-compound yields w-ethoxymethylfurfuraldehyde (Erdmann, A., 
1910, i, 762 ; Cooper and Nuttall, T., 1911,99, 1193), b. p. 1L4—115°/ 
8:5 mm., of which the semicarbazone has m. p. 169° (corr.), and the 
ethylacetal, b. p. 126°/83—9 mm. w-Ethoxymethylpyromucic acid has 
m. p. 62° (Cooper and Nuttall, loc. cit., give 575—58°5°), J.C. C. 


Some New Oxidohydrofuran Derivatives. G. Kart Atmstrom 
(Ber., 1914, 47, 848—851).—An extension of the work of Widman 
and Almstrém (A., 1913, i, 1219) on the reaction between w-halogen- 
acetophenones and sodium ethoxide. 

It was not found p»ssible to convert bromoketones of the type 
COPh:CHRBr (where R represents a hydrocarbon radicle) into furan 
derivatives, but ring substituted derivatives of the w-halogen substituted 
acetophenones proved capable of this change. 

p-Tolyl chloromethyl ketone was treated in alcoholic solution at — 10° 
with a solution cf a semimolecular quantity of sodium ethoxide. On 
subsequently adding water a deposit was produced which could be 
separated by crystallisation from alcohol into trans-2-chloro-3 : 4-ovi-lo- 


.H,Me)-CH——— 
3 : 5-di-p-tolyltetrahydrofuran, Co, ee u Mey? long 
one! 


needles, m. p. 127—129°, and its cis-tsomeride, thin, rectangular tablets, 


m. p. 100—104°. On boiling with hydrazine hydrate, both these su)- 
stances are converted into 3 :5-di-p-tolylpyridazine, 


Beene oH CCH Me, 


leaflets, m. p. 199—200°. 

In a similar manner to the above, p-tolyl bromomethyl ketone gives 
rise to trans-2-bromo-3 : 4-oaxido-3 : 5-di-p-tolyltetrahydrofuran, needles, 
m. p. 142°, and the cis-isomeride, leaflets, m. p. 93°. The cis-compound 
yielded the above-mentioned ditolylpyridazine on treatment with 
hydrazine hydrate, but the é¢érans-compound gave only a resinous 
product. 

1:3:4-Xylyl bromomsthyl ketone, obtained by the bromination of 
1:3:4-xylyl methyl ketone in chloroform solution in the presence of a 
little stannic chloride, forms colourless tablets, m. p. 42—43°5°, b. p. 
164—170°/32 mm. Treatment with sodium ethoxide produced only 
an oil which contained bromine. a ¥s Bs 


Dicyclic Compounds and their Comparison with Naphtha- 
lene. II. K. Fries (Annalen, 1914, 404, 50—52).—The author has 
applied a number of simple reactions to comparable benzene and naph- 
thalene derivatives and thereby proved a fundamental difference in 
these two nuclei (A., 1912, i, 656). ‘The same method has now been 
applied to dicyclic compounds containing one benzene nucleus in order 
to ascertain whether the C,-ring resembles the benzene or the naphthal- 
ene nucleus, 6- and 7-Hydroxy-4-methylcoumarins, which are com- 
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parable to B-naphthol according to their formulz, do not resemble it 
in their behaviour except that during substitution the first substituent 
seeks the a-position to the hydroxyl group. 6-Hydroxyindazole 
occupies an intermediate position ; in some reactions it resembles 
f8-paphthol, in others phenol. Benziminazole resembles the coumarins 
rather than the indazoles ia that it shows very few points of similarity 
to naphthalene. C. 8. 


Coumarins. K. Fries and H. Linpemann (Annalen, 1914, 404, 
53—80).—In order to appreciate the difference between the C,-rings 
in coumarin and in naphthalene (preceding abstract), the following 
reactions of coumarin derivatives should be mentally contrasted with 
those of B-naphthol under the same conditions. 

4-Bromoresorcinol, C,H,O,Br,}H,O, b. p. 155°/12 mm., is easily 
obtained by brominating resorciny! benzoate in glacial acetic acid on 
the water-bath and hydrolysing the resulting bromoresorcinyl benzoate, 
m. p. 165°. It condenses with ethyl acetoacetate in cold concentrated 
sulphuric acid to form 6-bromo-T-hydrowy-4-methylcoumarin, m. p. 
284°, small plates. The bromipation of 7-hydroxy-4-methylcoumarin 
(8-methylumbelliferone) in boiling glacial acetic acid yields 8-bromo- 
7-hydroxy-4-methylcoumarin, m. p. 204°, slender needles, the position 
of the halogen atom being assumed because the substance is different 
from 6-bromo-7-hydroxy-4-methylcoumarin. 8-Chloro-7-hydroxy-4- 
methylcoumarin, needles, has m. p. 195°, and resembles the other 
halogenated 8-methylumbelliferones here mentioned in forming yellow 
alkali salts. By further chlorination, 7-hydroxy-4-methyleoumarin 
yields 6 ; 8-dichloro-T-hydroxy-4-methylcoumarin, m. p: 240°, elongated 
plates, 3:6 : 8-trichloro-7-hydrowy-4-methylcoumarin, m. p. 268°, and 
3:5:6:6:8: 8-hewachloro-7-keto-4-methyl-5 : 6 : 7 : 8-tetrahydrocoumarin, 
70—-CCl,—-C--O—CO 
CCl,*CHCI-C-CMe-CCl 
ates iodine from potassium iodide, loses hydrogen chloride only with 
difficulty, and is reduced by stannous chloride and glacial acetic acid 
to the preceding 3: 6 : 8-trichloro-7-hydroxy-4-methylecoumarin, in 
which the distribution of the chlorine atoms between the two nuclei is 
proved by its conversion by boiling 33% potassium hydroxide (and 
subsequent acidification) into 5 : 7-dichloro-6-hydroxy-3-methyleou- 


marilic avid, OH-O,HCI,<Ch°>0-CO,H, m. p. 268° (decomp) ; 


the last substance is shown to be a coumarone derivative by developing 
with concentrated sulphuric acid a violet coloration changing to deep 
blue. 

8-Bromo-7-hydroxy-4-methyleoumarin in boiling glacial acetic acid 
yields by treatment with nitric acid (D 1:4), 8-bromo-6 :1-dinitro-7-hydr- 
oxy-4-methylcoumarin, m. p. 236—239°, yellow prisms. Under similar 
conditions, 8-chloro-7-hydroxy-4-methylcoumarin yields 8-chloro-6-nttro- 
T-hydroxy-4-methylcoumarin, m. p. 225°, elongated prisms, in which the 
position of the nitro-group is assumed from analogy to 6 : 8-dichloro- 
7 -hydroxy-4-methyleoumarin. By nitration, 7-hydroxy-4-methyl- 
coumarin yields 8-nitro-7-hydroxy-4-methylcoumarin, in which the 
position of the nitro-group is proved by the fact that its product 


,m. p. 186°, prisms. This keto-chloride liber- 
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of reduction is identical with the 8-amino-7-hydroxy-4-methylcoumarin 
obtained by the condensation of 2-aminoresorcinol and ethyl aceto- 
acetate. 

The chlorination of 6-hydroxy-4-methylcoumarin in glacial acetic 
acid on the water-bath yields successively 5-chloro-6-hydrowy-4-methyl- 
coumarin, m. p. 195—201°, prisms or needles, and 5 : 7-dichloro- 
6-hydroxy-4-methylooumarin, m. p. 246°, prisms, whilst at the ordivary 
temperature 3:5:5:7:7 : 8-hexachloro-6-keto-4-methyl-5 : 6:7 : 8-tetra- 
hydrocoumarin, ) en Hi ans = m. p. 138—140°, hexagonal 
plates, is obtained by prolonged chlorination. The keto-chloride yields 
3:5: T-trichloro-6-hydroay-4-methylcoumarin, m. p. 197°, needles (and a 
little 3:5: 7: 8-tetrachloro-6-hydroxy-4-methylcoumarin), by reduction 
with stannous chloride, and readily loses hydrogen chloride by keeping 
in the air or by boiling with sodium acetate and glacial acetic acid, 
yielding 3:5:5:7 : 8-pentachloro-6-kteo-4-methyl-5 ; 6-dihydrocoumarin, 
m. p. 135—136°, yellow plates. The last substance is reduced to 
3:5:7 : 8-tetrachloro-6-hydroxy-4-methylcoumarin, m. p, 227—230°, 
faintly yellow prisms, by stannous chloride and glacial acetic acid. 

5-Chloro-6-hydroxy-4-methylecoumarin in boiling glacial acetic acid 
is converted by nitric acid (D 1°4) into 5-chloro-T-nitro-6-hydroay-4- 
methylecoumarin, m. p. 187° (decomp.), yellow needles, which forms a 
red sodium salt, but is decomposed by 2V-sodium hydroxide at 60° 
1ato the blue sodiwm salt of 6-chloro-4-nitro-2 : 5-dihydroxy-B-methyl- 
cinnamic acid, NO,*C,HCl(OH),*CMe:CH:CO,H, m. p. 155° (decomp.), 
yellow prisms. 

7 : 8-Dihydroxy-4-methylcoumarin (methyldaphnetin) is oxidised by 
lead peroxide and boiling acetone to 4-methyl-7 : 8-cowmarinoquinone, 


ong 3 oe i m. p. 200° (decomp.), red prisms (which is very 
readily reduced to the dihydroxymethylcoumarin), and by exhaustive 
chlorination in glacial acetic acid, followed by reduction of the result- 
ing keto-chloride, yields 3: 5 :6-trichloro-7 : 8-dihydroxy-4-methyleou- 
marin, wm. p. 245—249° (decomp.), needles containing HU. 3:5:7:8- 
Tetrachloro-6-hydroxy-4-methyleoumarin in hot glacial acetic acid is 
oxidised by nitric acid (D 1°4) to 3:7: 8-trichloro-4-methyl-5 : 6-cou- 
marinoguinone, decomp. 270°, stout, red prisms, which is reduced to 
3:7: 8-trichloro-5 : 6-dihydroxy-4-methylcoumarin, m. p. 212° (decomp.), 
colourless needles. 

The exhaustive chlorination of 6 : 7-dihydroxy-4-methylcoumarin 
(methyleesculetin) in glacial acetic acid produces a kato-chloride which 
is reduced by stannous chloride to 3:5: 8-trichloro-6 : T-dihydroxy-4- 
methylcoumarin, w. p. 225° (decomp.); this in acetic acid is oxidised 
by nitric acid (D 1:2) to 3:5: 8-trichloro-4-methyl-6 : T-coumarino- 
quinone, m. p. 179°, dark red prisms. C. 8. 


Coefficients of Precipitability of Quinine Salts in Saline 
Solutions of Various Concentrations. I. N. Taruei (Gazzetta, 
1914, 44, i, 131—151).—The author has investigated the precipita- 
bility of basic quivine hydrochloride, C,)H,,U0,N,,HCI,2H,0, by 
sodium, potassium, and calcium chloride and by sodium nitrate, the 
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quinine solution being run into the inorganic salt solution until 
turbidity resulted; all the experiments were made at 16°, and the 
concentrations are given in grams per 100 c.c. 

The solubility coefficient of the quinine salt varies regularly from 
2°6 in a 2:02% sodium chloride to 0-085 in a 19°839% solution, the 
product of the ccefficient and the concentration of the salt diminishing 
from 5:2 to 1°48. 

With sodium nitrate, the solubility coefficient similarly diminishes 
from 2°85 to 0°0663 as the concentratioa of the nitrate increases from 
0°677 to 31°78%, the value of the product, coefficient x concentration 
diminishing from 1-9 to 1°34, then increasing to 2°97, and finally 
falling to 2°09. 

With potassium chloride, the solubility coefficient diminishes from 
2545 to 0°0997 as the concentration of the potassium salt increases 
from 2°63 to 25°74%, the product of concentration and coefficient 
falling regularly from 6°69 to 2°56. 

In the case of calcium chloride, the product of the solubility 
coeflicient and the concentration of the calcium salt for different values 
of the latter is as follows: 6°37%, 6:5; 7°03%, 6°67; 7°75%, 6°82; 
796%, 6°08 ; 34°429%, 6°22. This product is hence virtually constant 
and has the mean value 6°43, so that by employing a calcium chloride 
solution of known concentration, the concentration of a solution of the 
quinine salt can be estimated. This can also be done with solutions of 
the other salts used, but here the relations are more complicated. 

The presence of either cinchonine or cinchonidine hydrochloride in 
the quinine salt may be detected as follows. Twenty-five c.c. of the 
quinine hydrochloride solution are saturated in the cold with sodium 
nitrate, and are allowed to remain for at least three hours. With 5 c.c. 
of the filtered liquid, 1°5 c.c. of concentrated ammonia solution (0°880) 
are carefully mixed without excessive shaking. If the quinine salt 
contains 3% of cinchonine or cinchonidine hydrochloride, this procedure 
yields a turbid solution, but the test does not serve for the detection 
of quinidine hydrochloride. a. &. F. 


Preparation of a Compound of Quinine and Dipropyl- 
barbituric Acid. E. Merck (Swiss Patent 63032).—A compound of 
quinine and dipropylbarbituric acid is prepared by the interaction of 
quinine hydrochloride and sodium dipropylbarbiturate in aqueous 
solution. J.C.C. 


Preparation of Ethylhydrocupreine Salicylate. VeEReEiNiete 
CHININFABRIKEN ZimmER & Co. (Swiss Patent 63031).—Zthylhydro- 
cupreine salicylate, a colourless and tasteless powder, m. p. 50°, is 
prepared by heating ethylhydrocupreine with phenyl salicylate for 
six hours to 130—135°. J.C. C. 


Action of Pyridine on Certain Organic Sulphur Compounds. 
I. M. Rarro and G. Rosst (Gazzetta, 1914, 44, i, 104—108).— 
Pyridine is an excellent solvent for many organic and inorganic com- 
pounds, but sometimes reacts with the solutes. Sulphur itself 
dissolves completely when heated with pyridine, hydrogen sulphide 
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being liberated ; if the solution is subjected to prolonged boiling, it 
assumes a colour varying from intense red to blackish-brown, and, 
on cooling, deposits a black pitchy substance, which has not yet 
beea investigated. Pyridine solutions of organic sulphur compounds 
also yield hydrogen sulphide when boiled, but in such cases the 
hydrogen of the evolved gas is not furnished by the pyridine, which 
seems to act simply as a catalyst. 

In this way, thioacetamide gives acetonitrile, and thiovenzamide, 
benzonitrile. With diphenylthiocarbamide, the first phase of the 
reaction, which proceeds until the whole of the diphenylthiocarbamide 
has disappeared, yields carbodiphenylimide : 

CS(NH Ph), — H,S = C(:N Ph),. 

The latter then reacts further with the hydrogen sulphide, thus: 
30(:N Ph), + 3H,S =CS(NHPh), + NH,Ph + NPh:C(NHPh), + CS, ; 
this reaction proceeds at a temperature slightly above 116°, the boiliog 
point of pyridine, whereas in absence of the latter a temperature of 
170° is necessary. In a similar manner, di-o-tolylthiocarbamide and 
pyridine give first carbodi-o-tolylimide and hydrogen sulphide, these pro- 
ducts then reacting to form tri-o-tolylguanidine, o-toluidine, and carbon 
disulphide as first products. z. HB. FB. 


Equilibrium in the System Copper Acetate—Pyridine. 
J. Howard Marnews and Ernest Bapen Benaer (J. Physica! Chem., 
1914, 18, 264—268).—The solubility of copper acetate in pyridine 
has been determined between the temperatures —11°6° and 95-4°. 
From the curves it is shown that there is a transition point at 44°7°. 
Below this temperature the substance Cu(C,H,0,),,4C,H,N, a blue, 
crystalline compound, is stable, and above this temperature 

Cu(C,H0,).,C;H;N, 
a green, crystalline compound, is stable. These results confirm those 
of Foerster (A., 1893, i, 131) J.F.S. 


Complex Iron Salts. II. G.Spacu (Ann. Sei. Univ. Jassy., 1914, 
8, 24—32).—Aquopentapyridine ferrous bromide, [OH,,Fe,Py,|Br,. is 
obtained similarly to the tetrapyridine ferrous chloride (A, 1912, i, 
494), by the action of pyridine on ferrous bromide at — 15° in an 
atmosphere of carbon dioxide. It forms canary-yellow crystals, which 
lose pyridine on exposure to the air. When dissolved in hydrobromic 
acid (D 1:38), garnet-red crystals of the compound [Fe,,3Py,H Br]Br, 
(loc. cit.) are obtained. When the aquopentapyridine bromide is kept 
over sulphuric acid in a desiccator, which is opened to the air from 
time to time, it leses water and four molecules of pyridine and the 
iron is oxidised to the ferric condition, giving the compound, FePyOBr,, 
which is reddish-brown in colour, and corresponds with the chloride 
previously described (/oc. cit.). When dissolved iu hydrobromic acid 
and the solution evaporated ip a vacuum over concentrated sulphuric 
acid, brown leaflets of the compound, FeBr,Py,H Br,H,0, are obtained. 

When boiling pyridine (100 grams) is treated with anhydrous ferric 
bromide (10 grams) in small portions at a time, reduction takes 
place and brownish-yellow crystals of hexapyridine ferrous bromide, 
|FePy,]Br,, are obtained, which rapidly decompose on exposure to the 


i. 574 ABSTRACTS OF CHEMICAL PAPERS. 


air. Similarly, ferric iodide and pyridine at — 15° give clear yellow 
crystals of hexapyridine ferrous iodide, [FePy,|I,, the reaction being 
accompanied by considerable elevation in temperature. When excess 
of pyridine (110 grams) at -—20° is treated with anhydrous ferric 
chloride (12 grams), vigorous reaction takes place ; by ‘a complicated 
method of procedure, deep red crystals of tetrapyridine ferric chloride, 
[FePy,]Cl,, can be obtained from the reaction mixture. They are 
exceedingly deliquescent, and can only be preserved over phosphoric 
oxide. When dissolved in anhydrous ether, they lose pyridine, giving 
the reddish-brown compound, [Fe,Py,|Cl,. 

On treating a 50% solution of ferric chloride with an excess of a 
solution of ethylenediamine hydrochloride and evaporating on the 
water-bath, orange-red crystals of the compound, {Fe en 2HC1}CI,,H,0, 
are obtained. When hydrated ferric sulphate is heated at 60° with an 
excess of pyridine and the mixture kept for ten to fifteen days, the 
compound, | Fe, Py, ](SO,)s,4H,0, is obtained as an amorphous, yellowish- 
brown powder, T.S. P. 


Complex Chromium Fluorides. IV. N. Costicnescu (Ann. 
Sei. Univ. Jassy, 1914, 8, 16—23).—-The following salts have been 
prepared by double decomposition of difluorotetrapyridinechromium 
nitrate (compare A., 1912, i, 493) with the appropriate potassium 
salts. Difluorotetrapyridinechromium bromide, Y Br,2H,O, where Y = 
[F,CrPy,], is a rose-violet, crystalline powder. The perchlorate, 
YCIO,, forms small, rose-violet, acicular crystals. The perman- 
ganate, YMnO,,2H,0, is a crystalline, indigo-coloured powder, giving 
a solution resembling that of potassium permanganate in colour; the 
dichromate, Y,Cr,O,,6H,O, forms slender, yellowish-orange needles. 
With a solution of potassium cuprocyanide, K,Cu,(CN),, the bromide 
gives stable, rose-violet crystals of potassium difluorotetrapyridine- 
chromium cuprocyanide, K,Y ,Cu,(CN),,7H,0. ~ | 2. 


Pyridine-2-aldehyde. Grore LtnArt (Ber., 1914, 47, 808—810). 
—Pyridine-2-aldehyde is conveniently prepared by the oxidation of 
2-styrylpyridine by ozone; the styrylpyridine was dissolved in ten 
times its bulk of concentrated hydrochloric acid and treated with a 
stream of 6—8% ozone for approximately two hours per gram of base. 
The pyridine-2-aldehyde obtained has b. p. 62—63°/i3—14 mm., 
180°/750 mm. (compare Kaufmann and Vallette, A., 1912, i, 655; 
1913, i, 293), Di®® 1°1255, ni®° 153886 ; phenylhydrazone, pale yellow 
needles or leaflets, m. p. 173—176°, according to the rate of heating ; 
hydrochloride, red, silky needles, m. p. 196°; oxime, colourless needles, 
mw. p. 113°5°; semicarbazone, microscopic needles, m. p. 195—199°, 
according to the rate of heating. D. F. T. 


Quinoline Dicyanide and Allied Substances. Orro Mumm and 
Ernst Herrennorrer (Ber., 1914, 47, 758—765).—The formation of 
additive compounds of quinoline with hydrogen cyanide and imino- 
chlorides {this vol., i, 534) has been investigated. In the first place, 
experiments were made in order to determine whether the chloride or 
hydrogen cyanide could be replaced by similar agents, and it was found 
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(Hesse, Diss., 1911) that quinoline, bromocyanogen, and hydrogen 
cyanide react, with elimination of hydrogen bromide, to form a com- 
pound which readily passes into-an isomeride. The constitution of 
these isomerides is the subject of the present paper. 

Of substituted quinolines, only those in which the substituent is in 
the benzene ring, in a position which is not ortho to the nitrogen atom, 
give such compounds, isoQuinoline does not form a second isomeride. 
The primary product is re-converted into the base by boiling with 
glacial acetic acid, but not so the isomeride. This led to the sup- 
position that the pyridine ring is still intact in the primary product, but 
opened out in the isomeride, and the substances are therefore repre- 
sented by the formule : 


4S /\7\ / \:OH-CH:CH-ON 

| or . <i and “N-ON - 
OW, AN Ae ‘“t 

N(CN), N-CN 

No transformation products could be obtained, so the number of 
double linkings was estimated by catalytic reduction. As was expected, 
all the second isomerides required four atoms of hydrogen, whereas the 
primary naphthylquinoline and isoquinoline dicyanides absorbed only 
two atoms. Unfortunately, the quinoline and tolylquinoline compounds 
required four atoms, but it may be that they undergo the isomeric 
change during the reduction. 

Quinoline, bromocyanogen, and anhydrous hydrogen cyanide were left 
for a day in benzene, when the hydrobromide of the base was filtered, 
the excess of base was washed out by dilute acid, and the dry extract 
was evaporated. Quinoline dicyanide forms colourless crystals, m. p. 
100°, and the tsomeride separates in white needles, m. p. 136°, when a 
few drops of methyl-alcoholic ammonia are added to the cold saturated 
solution. 3-Methylquinoline dicyanide has m. p. 96°5°, and the isomeride, 
m. p. 153—154°; B-naphthaquinoline dicyanide forms colourless, 
quadratic columns, m. p. 150—151°, and its isomeride, colourless 
needles, m. p. 210° (decomp.); isoguinoline dicyanide crystallises in 
colourless needles, m. p.137°. J.C. W. 


Preparation of Quinolyl Ketones. VeEREINIGTE CHININFABRIKEN 
Zimmer & Co. (D.R. P. 268830),—Esters of quinolinecarboxylic acids 
condense with esters of the general. formula R-CH,*CO,R’ (where 
R=hydrogen or alkyl and R’=alkyl) under the influence of alkaline 
condensing agents, such as sodium ethoxide, to form B-ketonic esters 
which on decomposition with 25% sulphuric acid yield quinolyl ketones. 
Ethyl quinoline-4-carboxylateandethyl acetate, by this reaction, condense 
to form ethyl 4-quinoloylacetate, C,H,N-CO°CH,°CO,Et, a yellow oil 
which forms a sparingly soluble Aydrogen sulphate, and yields, on 
heating with 25% sulphuric acid, 4-quinolyl methyl ketone, 
b. p. 153—155°/8 mm. (Kaufmann, Peyer, and Kunkler, A., 1912, 
i, 1017). Similarly, ethyl 6-methoxyquinoline-4-carboxylate condenses 
with ethyl propionate to form ethyl a-6-methoxy-4-quinoloyl propionate, 
OMe-C,H;N-CO-CHMe:CO, Et (picrate, yellow needles, m. p. 137—138°; 
picrolonate, orange needles, decomp. 136°), from which 6-methoxy- 
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4-quinolyl ethyl ketone, pale yellow needles, m. p. 57—58°, is obtained, 
and the above ester, with ethyl acetate, furnishes ethyl 6-methoay- 
4-quinoloylacetate, a yellow powder, m. p. 79—80°, from which 
6-methoxy-4-quinolyl methyl ketone (Kaufmann, Peyer, and Kunkler, 
loc. cit.) is produced. J.C. C. 


Preparation of Sulpho-compounds of 2-Phenylquinoline-4- 
carboxylic Acid or its Derivatives. CHemiscHe FABRIK Aur 
ActTieN (vorm. E. Scnerine) (D.R.-P. 270994).—Sulpho-2-phenyl- 
quinoline-4-carboxylic acid and sulpho-2-phenyl-6-methylquinoline-4-carb- 
orylic acid are prepared by the action of fuming sulphuric a:id on the 
corresponding carboxylic acids. The introduction of the sulphonic 
group has scarcely any effect on the therapeutical action of the 
carboxylic acids, J.C. C, 


Action of Acetic Anhydride on Some Benzylideneanthr- 
anilic Acids. III. Jonn B. Exevey and L. Cecit SLater (J. Amer. 
Chem. Soc., 1914, 36, 603—606).—In continuation of the work of 
Ekeley and Dean (A., 1912, i, 211) and Ekeley and Clinton (A., 1913, 
i, 395), benzylideneanthranilic acids have been prepared from o-, m-, 
and p-chlorobenzaldehydes, m- and p-tolualdehydes, and m-hydroxy- 
benzaldehyde, and have been converted into the respective oxazines 
by the action of acetic anhydride. 

o-, m-, and p-Chlorobenzylideneanthranilic acids, m. p. 130°, 174°, 
and 136°, form colourless crystals, and yield 4-acetyl-3-0-, -m-, and 

, , Co—O 
p-chlorophenyldihydro-2 ; 4-benzoxazine-1-ones, CH. AcOH: C.H,cr 
m. p. 154°, 171°, and 187°. m- and p-Tolylideneanthranilie acids, 
m. p. 149° and 131°, form colourless and yellow crystals respectively, 
and furnish 4-acetyl 3-m- and -p-tolyldihydro-2 : 4-benzoxazine-1-ones, 
m. p. 145° and 121°, which are both colourless. m-AMydroxybenzy/- 
ideneanthranilic acid, m. p. 175° (decomp.), forms yellow crystals, and 
gives 4-acetyl-3-m-acetoryphenyldihydro-2 : 4-benzomazine-l-one, m. p. 
124°. Attempts to prepare oxazines from anisaldehyde, piperon- 
aldehyde, and furfuraldehyde were not successful. E. G 


Acylation of Aromatic o-Diamines by Different Acid 
Residues. D. Maron and J. J. Biocu (Ber., 1914, 47, 717—724).— 
The acy! derivatives would offer promising material for the preparation 
of substitution compounds of the o-diamines, or for the application of 
those bases in syntheses, but, owing to the tendency to condensations 
between the amino-groups, very few of them are known. It has now 
been found that o-nitroamides can very generally be reduced to mono- 
acylated o-diamines, which may readily be transformed into simple or 
mixed di-acyl derivatives or condensed to benziminazoles. In the 
present communication, some typical transformations are illustrated in 
the case of o-aminolactophenin [2-amino-4-ethoxylactanilide]. 

A good yield of 2-nitro-4-ethoxylactanilide (Elbs and Mette, A., 
1911, i, 192) was obtained by warming a solution of 4-ethoxylactanilide 
in acetic acid with 16% nitric acid for a few minutes at 35—45°. The 
con)pound is quantitatively reduced by iron powder and acetic acid to 
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2-amino-4-ethoxylactanilide, OEt-C,H,(NH,)NH*CO-CHMe:OH, w. p. 
1356—136°. The hydrochloride of the base was left with a solution of 
potassium cyanate, when 2-carbamido-4-ethoxylactanilide, 
OEt:C,H,(NH*CO-NH,)-NH-CO-CHMe-OH, 

was deposited in white needles, with 1H,O, m. p. 174—175°. The 
anhydrous substance melts at 157—158° and passes into ethoxybenz- 
iminazolone (Cohn, A., 1899, i, 944). The same change occurs when 
the solution of the derivative is boiled, especially with acetic acid 

2-Urethano-4-ethoxylactanilide, 

OEt’C,H,(NH-CO,Et)-NH-CO-CHMe-OH, 

was obtained as a white powder, m. p. 108—109°, by leaving a benzene 
solution of the base with ethyl chloroformate. 2-Acetylamino-4-ethoxy- 
lactanilide, C,,H,,0,N,, was obtained by the action of acetic anhydride 
inthecold. It forms unstable, slender, white needles when crystallised 
rapidly from water, but stable tablets when the solution is cooled 
slowly, m. p. 139°. 2-Chloroacetylamino-4-ethoxylactanilide has m. p. 
140—141°, and is converted by alcoholic ammonia into 2-glycylamino- 
4-ethoxylactanilide, OKt-C,H,(NH-CO-CH,*NH,)*NH:CO-CH Me:OH. 
This melts at 168° ina previously warmed bath, but also loses ammonia, 
forming what is probably a cyclic compound, m. p. 203—204°. The 
same change occurs at 100—110° in a vacuum. The chloroacety] 
derivative also reacts with piperidine to give 2-piperidinoacetylamino- 
4-ethoaylactanilide, C,,H,0,N,, m. p. 115°. 

When aminolactophenin is boiled with acetic acid, it is condensed to 
5-ethoxy-2-a-hydroxyethylbenziminazole, m. p. 171—172°% J.C. W. 


Reactions of Diphenylamine. Preparation of Diphenyl- 
benzidine. Marquryrot and Henri Maraovur (Bull. Soc. chim., 
1914, [iv], 15, 186—197).—The blue coloration produced by the 
action of oxidising agents on solutions of diphenylamine in sulphuric 
acid has been attributed to the formation of an acid sulphate of 
diphenyl-dihydrophenazonium (Wieland, A., 1911, i, 569). Kehrmann 
and Micewicz (A., 1912, i, 1020) have shown that it is more probably 
due to a quinonoid derivative of diphenylbenzidine, 

NPb:0,H,:C,H,:NHPh-O-S0,H, 
and this explanation has been accepted by Wieland (A., 1913, i, 1386). 
The authors have investigated the reaction in a slightly modified 
manner, and are led to conclusions differing in some respects from those 
of Wieland. 

On repetition of Wieland’s experiments on the oxidation of diphenyl- 
amine, the authors find that the yield of diphenylbenzidine does not 
exceed 20% of that theoretically possible, and consider that no definite 
proof can be deduced that the blue coloration is due solely to a 
quinonoid derivative of diphenylbenzidine. They have therefore 
altered the mode of procedure, and by oxidising diphenylamine, 
dissolved in an aqueous solution of sulphuric and acetic acids, by 
means of sodium dichromate and reduction of the product with sodium 
hydrogen sulphite solution, have obtained diphenylbenzidine in 69% 
yield, or, on addition of the portion of the product which is insoluble in 
toluene (shown to be a derivative of diphenylbenzidine), in a total yield 
of 79°5%. The diphenylbenzidine has m. p. 250°5—251:5° (Maquenne 
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bleck), but the discrepancy between this figure and that quoted by 
Wieland (242°) is attributed to difference in the mode of determina- 
tion. If it is thus admitted that the blue coloration is mainly due to 
a quinonoid derivative of diphenylbenzidine, this theory is only true if 
the sulphuric acid is not too concentrated. The yield of diphenyl- 
benzidine decreases with increasing concentration of the acid, whilst, 
on the other hand, the proportion of residue, insoluble in boiling 
toluene, increases, The nature of this residue has not been definitely 
ascertained ; it is, however, derived from diphenylbenzidine, since it 
can be obtained by oxidation of the latter in sulphuric-acetic acid 
solution and reduction of the product by sulphurous acid. When treated 
with oxidising agents in sulphuric acid solution, it yields a blue colora- 
tion. Hence, the blue coloration obtained from diphenylamine is 
attributed to a superposition of the blue tint of the quinonoid derivative 
of diphenylbenzidine and the duller tint of the quinone of the con- 
densation product, the latter being formed in greater quantity as the 
acid increases in concentration. At great concentrations of acid, only 
small quantities of the above products are formed, and the colorations 
are less intense, 

With regard to the mechanism of the change, the authors agree 
with Wieland that tetraphenylhydrazine is not an intermediate 
product. Wieland has assumed a direct union of the benzene nuclei 
without formation of intermediate products, and, in support of the 
assumption, has shown that a similar blue coloration is formed by 
the oxidation of triphenylamine. According to the authors, the 
evidence is not conclusive, since the oxidation of the latter is effected 
in acetic acid solution, whilst in the case of diphenylwmine, the 
presence of sulphuric acid is necessary. Further, acetyldiphenylamine 
is not oxidised by dichromate in acetic acid solution to diacetyl- 
diphenylbenzidine. The authors also find that diphenylamine, when 
dissolved in concentrated sulphuric acid, resists the attack of 
oxidising agents, whilst in more dilute solution, excellent yields of 
diphenylbenzidine are obtained. They are therefore led to the con- 
clusion that the primary attack occurs at the :NH group, the sulphuric 
acid being only necessary in that it causes the transformation of the 
intermediate product; in concentrated sulphuric acid solution, the 
-NH group is so far protected that oxidation cannot occur. 
Further investigation is necessary to establish the nature of the 
intermediate product. The authors recommend the substitution of 
diphenylbenzidine for diphenylamine in the detection of small quantities 
of oxidising agents, such as nitrites. H. W. 


Solubility of Indigotin in Methyl Sulphate. S. J. Peacnry 
(J. Soc. Dyers, 1914, 30, 84).—Indigotin dissolves very readily, even 
in the cold, in methyl sulphate containing a very small quantity of 


sulphuric acid, but is soluble in the pure ester only when warm. 
. & & 


Some New Derivatives of Indigotin. Franz KuncKke.t (J. pr. 
Chem., 1914, [ii], 89, 324—328. Compare A., 1912, i, 1027).— 
w-4-Dichloro-5-acetylamino-2-methylacetophenone, 

CH,Cl-CO-C,H,MeCl-N HAc, 
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prepared by the interaction of chloroacetyl chloride and m-chloro- 
p-acetotoluidide in carbon disulphide solution in the presence of 
aluminium chloride, crystallises in white needles, m. p. 129°, and, 
on nitration, yields w-4-dichloro-6-nitro-5-acetylamino-2-methylaceto- 
phenone, which forms slender, yellow, lustrous, silky needles, m. p. 
199°, and is converted by reduction with zine and acetic acid into 
6 : 6'-dichloro-7 : 7'-diacetylamino-4 : 4'-dimethylindigotin. 
w-Chloro-4-bromo-5-acetylamino-2-methylacetophenone, obtained from 
m-bromo-p-acetotoluidide in a similar manner, forms slender, pale 
yellow needles, m. p. 116°, and on nitration yields w-chloro-4-bromo-6- 
nitro-5-acetylamino-2-methylacetophenone, which crystallises in soft, light 
yellow needles, m. p. 222°, and is reduced by zine and acetic acid to 
NHAc NH Ac 6 : 6'-dibromo-7 : 7’-diacetylamino- 


4 : 4'-dimethylindigotin. The 
3 Br SNES, oy oc’ NH” \Br latter compound dissolves in 
f* CO Por OH cold strong sulphuric acid to 
A Vo form a sulphonic acid of the 
8 annexed constitution. F. B. 
Pyrimidines. LXVIII. Structure of Ritthausen’s Divicine. 
Treat B. Jounson and Cari O. Jonns (J. Amer. Chem. Soc., 
1914, 36, 545—550).—Johnson (this vol., i, 366) has pointed out that 
divicine, obtained by Ritthausen by hydrolysing vicine with sulphuric 
acid, may be a pyrimidine compound. It is now shown that divicine 
is probably identical with 4 : 5-diaminouracil. 
4: eemmacminsdie: 2: og dione (4: 5-diaminouracil), 


= Pos “O(NHL) ADC: ‘NH,, 


has been prepared by Traube’s method (A., 1900, i, 416) and found to 
respond to all the tests which Ritthausen has described as character- 
istic of divicine. When the compound is heated with carbamide at 
170—180°, it is converted quantitatively into uric acid. 
5-Diaminotetrahydropyrimid-4 : 6-dione, 
C(NH,)—=N 
NH<(o. -CH(NH, CO, 

has also been prepared by Traube’s method (loc. cit.) ; it is not so 
stable as divicine and is much less soluble in water. EK. G. 

Quinazolines. XXXII. Some Quinazolones, Benzimin-— 
azoles, and Related Compounds, Derived from s-y-Cumidine. 
Marston Taytor Bocrert and ANDREW BenpgER (J. Amer. Chem. Soc., 
1914, 36, 568—584).—Attempts have been made to prepare 5-amino- 
benzene-1 : 2 : 4-tricarboxylic acid (1) by acetylating s-~-cumidine and 
oxidising the acetyl derivative, and (2) by converting y-cumene into 
the 5-nitro-derivative, oxidising the latter to the nitro-1 : 2 : 4-carboxylic 
acid, and reducing this to the amino-compound. Neither method 
proved successful. 

The acetyl derivative of s-y-cumidine has m. p. 164°5° (corr.); its 
6-nitro-derivative, m. p. 199°5° (corr.), yields on reduction 2:4:5:7- 


tetramethylbenziminazcle, O,HMe<y yy > OMe, m. p. 232° (corr.). 
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2:4:5 :7-Tetramethylbenziminazole methiodide forms colourless needles, 
which darken above 330°, but are not melted at 350°. When the 
tetramethylbenziminazole is heated with methyl iodide and sodium 
in presence of say 1:2: 4:5: 7-pentamethylbenziminazole methiodide, 


C.HMe <n. N(Me 7 OMe, m. p. 274—275° (corr.), is obtained as 
minute, straw-coloured crystals. 2-Styryl-4: 5 : 7-trimethylbenzimin- 
azole, C, HMe,< ND>C:CH:CHPh, m. p. 257°5° (corr.), prepared by 


heating 2:4:5:7-tetramethylbenziminazole with benzaldehyde, forms 
colourless crystals; the corresponding Pett compound has 
m. p. 303—305° — 2: pt 5 : 7-Tetramethylbenziminazole- 


2-phthalone, C,HMe,<% i>: CH<E eu, m. p. 296—297° 


(corr.), obtained by the el of hthalic anhydride on the benzimin- 
azole, forms yellow crystals. 

Propionyl--cumidine, C,H,Me,-NH-COEt, m. p. 144° (corr.), 
crystallises in colourless needles, and when treated with fuming nitric 
acid is converted into 6-nitro-5-propionylamino-1 : 2 : 4 trimethylbenzene, 
C,HMe,(NO,)-NH-COEt, m. p. 167° (corr.). This compound, on 
reduction with tin and hydrochloric acid, viclds the hydrochloride of 
4:5: T-trimethyl-2-ethylbenziminazole, C,HMe,<*\>cK:, HCl, m. p. 
318—320° (decomp.); the dase, m. p. 197° (corr.), forms colourless 
crystals ; its platinichloride and methiodide have m. p. 245—246° (corr.) 
and 345 —346° (corr.) respectively. 

5-Propionylamino-3-chloroacetyl-1 : 2 : 4-trimethylbenzene, 
C,HMe,(CO- CH.Cl)- NH-COE,, 

m. p. 181° (corr.), obtained by the action of chloroacetyl chloride on 
propiony]-y-cumidine in presence of aluminium chloride, crystallises in 
silky needles, and when boiled with hydrochloric acid is converted into 
chloroacetyl-y-cumidine (Kunckell, A., 1900, i, 664). 6-Niétro-5- 
propionylamino-3-chloroacetyl-1 : 2 : 4- -trimethylbenzene, m. p. 193°2° 
(corr.), forms slender, colourless needles. 

6-Acetylamino - 3: 4-dimethylbenzoie acid, NHAc*C,H,Me,°CO,H, 
m. p. 248—250° (decomp.), obtained as one of the products of oxidation 
of acetyl-¥-cumidine by potassium permanganate, forms minute, 
colourless crystals ; its methyl ester has*m. p. 120° (corr.). By the 
action of acetic anhydride on this acid, 3 : 4-dimethylacetylanthranil, 


OH ,Mey< Uy ym. p. 263°5° (corr.), is produced, which is converted 


by ammonia into 2-acetylamino-4 : 5-dimethylbenzamide, 
NHAc’C,H,Me,°CO-NH,, 
which does not melt at 340° ; the corresponding methylamide has m. p. 
320—322° (decomp.). When 3 :4- -dimethylacetylanthranil is heated 
with methylamine and potassium hydroxide, 2:3 : 6 : 7-tetramethyl-4- 
N=€¢ Me : 
dihydroquinazolone, C,H Me<oo.7 NMe ™ P: 210—212° (corr.), is 
produced, which forms minute, colourless needles. By the action of 
aniline on the acetylanthranil, a quinazolone is not formed, but 2-acety/- 
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amino-4 : 5-dimethylbenzanili le, NHAc*C,H,Me,*CO-NHPhb, m. p. 
307° (decomp.), is obtained, 2-Acetylamino-4 : 5-dimethylbenzhydrazide, 
NHAc’C,H,Me,*CO-NH-NH,, m. p. 297° (decomp ), produced by the 
action of hydrazine hydrate on the acetylanthranil, forms minute, 
colourless needles, and when boiled with potassium hydroxide solution 
is copverted into 3-amino-2 :6:7-trimethyl-4-dihydroquinazolone, 

, N=C Me 

CoHeMer< 00 -N-NH, 
m. p. 215° (uncorr.). 

When aceto-y-cumidide is oxidised with potassium permanganate, 

a small quantity of 6-acetylamino-3 :4-dimetbylbenzoic acid is pro- 
duced, together with a larger quantity (not exceeding 25% of the 
theoretical) of 6-acetylamino-4-methylisophthalic acid, 

NHAc-C,H,Me(CO,H),, 
m. p. 278—280° (decomp.); its dimethyl and diethyl esters have 
m. p. 138° (corr.) and 116°5° (corr.) respectively. By the hydrolysis 
of this acid with dilute sulphuric acid, 6-amino-4-methylisophthalic acid, 
NH,-C,H,Me(CO,H),, m. p. 305—308° (corr.), is obtained, which 
crystallises in long, colourless needles; its hydrochloride has m. p. 
196—197° (decomp.), and the dimethyl and diethyl esters, m. p. 150° 
(corr.) and 103°5° (corr.) respectively. By the action of acetic 
anhydride on 6-acetylamino-4-methylisophthalic acid, the acetyl- 


anthranil, CO,H*C,H. Meee , m. p. 285—286° (corr.), is produced, 


which forms yellow needles and is converted by solution of ammonia 
into 4-acetylamino-5-carbamyl-o-toluic acid, 
CO,H-C,H,Me(N HAc):CO-NH,, 
m. p. 303—305° (corr.). If the acetylanthranil is boiled with solution 
of ammonia in presence of potassium hydroxide, 2 : 7-dimethyl-4- 
dihydroquinazolone-6-carboxylic acid, 00,H-O,H,Mo< io. nag is 
obtained which chars at 340° without melting. By the action of 
methylamine on the acetylanthranil in presence of potassium hydroxide, 
2:3: 7-trimethyl-4-dihydroquinazolone-6-carboaylic acid, 
; N=¢ Me 
CO,H’°C,H,Me *<co-} “NMe’ 

m. p. 299°5° (corr.), is produced. 2: 7-Dimethyl-3-ethyl-4-dihydro- 
quinazolone-6-carboaylic acid has m. p. 250°8° (decomp.), and the 
corresponding 3-phenyl compound, m. p. 300—301° (corr.). 3-Amiéino- 
2: T-dimethyl-4-dihydroquinazolone-6-carboxylic acid, m. p. 306° 
(decomp.), obtained by the action of hydrazine hydrate on the 
acetylanthranil, yields an acetyl derivative, m. p. 220° (uncorr.), and 
a benzylidene derivative, m. p. 237°5° (corr.). 

Methyl 6-phenylcarbamido-4-methylisophthalate, 

(CO,Me),C,H,Me:N H-CO-NHPh, 

m. p. 192°5° (corr.), obtained by the action of phenylcarbimide on 
methyl methylaminoisophthalate, forms colourless, microscopic needles ; 
the ethyl ester has m. p. 177—178° (corr.). 

!n one experiment on the oxidation of aceto-y-cumidide, a small 
quantity of the anhydriue of 5-acetyluminobenzene-1 : 2: 4-tricarboxylic 
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acid, 00, H-0,H,(NHAc)<COS0, m. p. 240—242° (corr.), was 
produced, which crystallises in transparent prisms. E. G. 


Behaviour of Diphenyltriketones towards Amino-com- 
pounds. IJ. G. Gasratpi and F. Currcut (Gazzetta, 1914, 44, i, 
287—290).—The course followed by the reaction between o-phenylene- 
diamine and diphenyltriketone (A., 1913, i, 767)-rendered it possible 
that the interaction of 1 : 8-naphthylenediamine and diphenyltriketone 
would yield a heptatomic heterocyclic compound. The latter reaction 
is found, however, to be quite different from 
4 7. the former, and is similar to that occurring 
Fe pam between diacetyl and 1 :8-naphthylenediamine 
< pen (compareSachs, A., 1909,i, 426), the product being 

bum : dibenzoyldihydroperimidine (annexed formula), 
which forms orange-yellow prisms, m. p. 215°. 

The action of 1 : 8-naphthylenediamine on dibenzoylmethane (oc. ci/.) 
yields 2-phenylperimidine (compare Sachs, loc. cit. ; Noelting, A., 1902, 
i, 314 a. Bt, P. 


Selenopyrazolone and Selenopyramidone. A. MicHAgtis and 
Paut Lancenkamp (Annalen, 1914, 404, 21—36).—5-Chloro-4-ben- 
zoyl-l-phenyl-3-methylpy:azole, which is best prepared by heating 
4-benzoyl-1-pheny]-3-methy1-5-pyrazolone with an excess of phosphory] 
chloride on the water-bath, reacts with potassium hydroselenide in 
alcohol in an atmosphere of hydrogen to form 4-benzoyl-1-pheny/-3- 
methyl-5-selenopyrazolone, eas nll which has been obtained 
in two modifications, red needles, m. p. 96°, and yellow needles, m. p. 
116°. Both forms are easily soluble in aqueous sodium hydroxide, 
but by acidifying the solutions the red modification only is obtained 
from both, it forms a mercuric salt, Hg(C,,H,,ON,Se),, m. p. 195°, 
colourless crystals, mercurichloride, C,,H,,ON,SeHgCl, m. p. ° 
colourless crystals, Se-benzoy/ derivative, U,,H,,O,N,Se, m. p. 111°, 
colourless needles, and methyl, ethyl and benzyl ethers, m. p. 70°, 84°, 
and 146° respectively, all colourless crystals. A faintly alkaline 
solution of the 5-selenopyrazolone and aqueous chloroacetic acid yield 
after acidification 4-benz0yl-1-phenyl-3-methylpyrazole-5-selenolacetic 

72 RT 
acid, CO,H-CH, Sec nh Me’ & P- 157°, colourless needles. 

The 5-selenopyrazolone oxidises extremely easily, best by merely 

dissolving in alcohol, to form bis-4-benzoyl-1-phenyl-3-methyl-5-s-leno- 
NPh-N 

pyrazole, Se(C< on Me 
is insoluble in aqueous alkalis. The latter is oxidised to 4-benzoyl- 

‘ : _ENPh:C'SeO,H 
1-phenyl-3-methylpyrazole-5-selenonic acid, NNome-CBz , m Pp. 
152°, colourless needles, by 30% hydrogen peroxide and glacial acetic 
acid, and reacts with chlorine, bromine, and iodine in chloroform at 0” 
to form a tetrachloride, m. p. 125°, colourless needies, tetrabromide, 


), w. p. 141°, golden-yellow needles, which 
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m. p. 201°, yellowish-red needles, and ¢etra-iodide, m. p. 78°, reddish- 
) . By reduction 
2 


NPh:N 
C<oB.-CMe 
with aqueous sulphurous acid, an alcoholic solution of the selenonic 

eat usd , ve NPh-N ‘ 
acid yields the diselenoxide, 8¢,0;(C<op,-U Me), m. p. 126°, golden- 
yellow crystals, which is probably identical with the yellow substance, 
m. p. 126°, obtained by warming the 
NMe,*C——C—- preceding tetrabromide with dilute sodium 
| \ae hydroxide. 

7 WA aie Selenopyramidone (4-dimethylaminoseleno- 
CMe:NMe pyrine or 4-dimethylamino-1-phenyl-2 : 3- 
dimethyl-2 : 5-selenopyrazolone) (annexed 
formula), m. p. 196°, pale yellow needles, is easily prepared by the 
addition of an aqueous solution of pyramidone chloride to aqueous 
potassium hydroselenide. It forms a hydrochloride, C,,H,,N,Se,HCl, 
m. p. 177°, colourless crystals, methiodide, m. p. 208°, faintly yellow 
crystals, ethiodide, m. p. 170°, pale yellow needles, dichloride, m. p. 
197°, yellow erystals, dibromide, m. p. 203°, reddish-yellow powder, 
and di-iodide, C,,H,,N,Sel,, reddish-brown powder; the iodide, 

C,,H,,N,Se,1,, yellowish-red needles, has m. p. 190°. C. 8. 


brown needles, respectively, Se,X,( 


v- and bis-Selenopyrine. A. MicuarLis and Ernst Duntze 
(Annalen, 1914, 404, 36—45).—By dry distillation under 11 mm. 
pressure, selenopyrine methiodide yields y-selenopyrine (5-methylselenol- 
b. p. 1819/11 mm., 


1 
CH-—-C Me’ 
pale yellow liquid, which is quantitatively decomposed into selenium, 
methyl chloride, and 1-phenyl-3-methylpyrazole by concentrated hydro- 
chloric acid at 200°. w-Selenopyrine forms a hydrochloride, 

C,,H,,.N,Se,HCl, 
m. p. 81°, crystals, nitrate, colourless crystals (both of these salts are 
decomposed by water), platinichloride, 2C,,H,.N,Se,H,PtCl,, decomp. 
above 147°, brownish-yellow crystals, mercurichloride, 

C,,H,,NSe,HgCl,, 
m. p. 125°, colourless needles, selver nitrate derivative, 

C,,H,,N,Se, AgNO,, 
m. p. 175—176°, colourless needles, dichloride, m. p. 128°, yellow 
crystals, dibromide, m. p. 110°, red needles, and methiodide, m. p. 197°, 
the last compound being identical with that formed by the union of 
methyl iodide and selenopyrine at the ordinary temperature. The 
ethiodide, m. p. 185°, colourless leaflets, prepared from its components 
at 110°, loses chiefly methyl iodide by dry distillation and yields 
ethyl-p-selenopyrine (5-ethylselenol-1-phenyl-3-methylpyrazole), b. p. 182°/ 
15mm. By heating with aqueous sodium carbonate, the preceding 


dibromide yields 4-bromo-y-selenopyrine, SMe nd » m, p. 
r-C Me 


1-phenyl-3-methylpyrazole), SeMe-C< 


147°, golden-yellow leaflets, in which the halogen atom is very 
firmly retained. 
y-Selenopyrice in glacial acetic acid is converted into the selenone, 
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NPh-N 
; . i 
Se0,Me"C< OMe 
30% hydrogen peroxide, and in hydrochloric acid at 0° into 4-nitroso- 
y-selenopyrine, m. p. 117°5°, dark green crystals, by nitrous fumes. 
, N Me-CMe CMe-N Me 
Bis-selenopyrine, NPh< Se | | Se /NPh, m. p. 
‘tO’ 
270—271°, pale yellow needles, is obtained by treating a hot aqueous 
solution of bis-5-chloro-l-phenyl-3-methylpyrazole methiodide with 
potassium hydroselenide. It forms a methiodide, C,,H,.N,Se,I,, m. p. 
249°, yellow needles, by the distillation of which under reduced 
pressure is obtained bis-y-selenopyrine, 
N———CMe CMe——N 
NPh | Tae 
<cySeMe):6—O:0(SeMe)~ 
m. p. 115°, colourless needles. C. 8. 


m. p. 126°, colourless needles, by an excess of 


NPb, 


Indazoles. K. Fries and E. Rotu (Annalen, 1914, 404, 81—92. 
Compare this vol., i, 569).—'The following reactions of 6-hydroxyindazole 
are to be compared with the corresponding reactions of 8-naphthol and 
of phenol. 

6-Hydroxyindazole in glacial acetic acid yields 7-bromo-6-hydroxy- 
indazole, m. p. 182°, needles, by bromination at 0°, and 7-chloro-6- 
hydroxyindazole, m. p. 184°, needles, by chlorination. The latter, by 
further chlorination, yields a mixture of 5 : 7-dichloro-6-hydroxyindlazole, 
m. p. 203°, needles, and a keto-chloride, by the reduction of which 
7-chloro-6-hydroxyindazole is regenerated. 

7-Bromo-6-hydroxyindazole in cold glacial acetic acid is converted 
by nitric acid (D 1°52) into 7-bromo-5-nitro-6-hydroxyindazole, m. p. 
239° (decomp.), yellow needles, whilst under the same conditions 
7-chloro-6-hydroxyindazole yields, after the mixture his been warmed 
on the water-bath, 7-chloro-7-nitro-6-keto-6 : 7-dihydroindazole, 


NO,-C,HOCK > N H, 
N—- 


decomp. 80—98°, unstable, yellow crystals, and a little 7-chloro-5-nitro- 
6-hydroxyindazole, m. p. 281° (decomp.), yellow crystals. By boiling 
in an indifferent solvent, such as benzene, 7-chloro-7-nitro-6-keto-6 : 7-di- 
hydroindazole is converted into 6 : 7-indazolequinone, 

CH:CH-C-CH 

by-co-¢-N—N 
decomp. 160—300°, red prisms, which by reduction with sulphurous 
acid yields 6 :7-dihydroxyindazole, colourless crystals blackening by 
heating C. 8. 


Hydrazidines. M. Buscu and Cur. Scuneiver (/. pr. Chem., 1914, 
[ii], 89, 310—323).—Busch and Ruppenthal (A., 1911, i, 86) have 
shown that the interaction of benzanilide imide chloride and pheny!l- 
hydrazine gives rise to two isomeric a- and $-diphenylbenzenylhydr- 
azidines, NH,*NPh-CPh:NPh and NHPh-NH-CPh:NPh. The reaction 
has now been extended to other arylhydrazines, and it is found that 
the relative proportions of the two isomerides depend on the nature 
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of the hydrazine employed. Thus, p-tolylhydrazine resembles phenyl- 
hydrazine in yielding both the a- and B-isomerides, the latter being 
formed in greater amount, whilst o-tolylhydrazine gives rise almost 
exclusively to the B-form. 

The interaction of benzanilide imide chloride with hydrazine, semi- 
carbazide, thiosemicarbazide, and diphenylthiosemicarbazide has also 
been investigated, but, except in the case of thiosemicarbazide, the 
resulting hydrazidines could not be isolated owing to the ease with 
which they undergo internal condensation. 

B-Phenyl-p-tolylbenzenylhydrazidine, C,H,-NH:NH-*CPh:NPh, ob- 
tained from benzanilide imide chloride and p-tolylhydrazine in ethereal 
solution, crystallises in yellow needles, m. p. 127—128°, and is oxidised 
by mercuric oxide in alcoholic solution to the corresponding azo-com- 
pound ; the accompanying a-isomeri le, C,H,*N(NH,)-CPh:NPh, forms 
long, colourless needles, m. p. 109—110°, and is much more basic in 
character than the B-compound. 

B-Phenyl-o-tolylbenzenylhydrazidine, prepared from o-tolylhydrazine, 
cerystallises in yellow prisms, m. p, 134—136°. 

The interaction of benzanilide imide chloride and methylhydrazine 
in alcoholic solution yields diphenylbenzenylamidine and the benzoyl 
derivative of phenylbenzenylmethylhydrazidinz, NHBz*NMe-CPh:NPh 
or NMeBz:NH-CPh:NPh, which crystallises in lustrous, transparent 
needles, m. p. 185 —186°. The authors explain the formation of these 
compounds by assuming that the methylhydrazine reacts with two 
molecules of the imide chloride, yielding the compound 

NPh:CPh-NMe-NH°CPh:N Ph, 
which is subsequently hydrolysed to the above benzoyl derivative, the 
aniline simultaneously produced in the hydrolysis then reacting with 
the unchanged imide chloride to form diphenylbenzenylamidine. 

Benzanilide imide chloride and hydrazine hydrate in _ ice-cold, 
alcoholic solution give rise to 3 :6-diphenyl-1:2:4:5-tetrazine and 
3:4:5-triphenyl-1 : 2 : 4-triazole, which crystallises in colourless prisms, 
m. p. 291°, forms a reddish-yellow platinichloride, and is identical with 
the compound, m. p. 304—305°, obtained by Pellizzari and Alciatore 
(A., 1901, i, 571) by condensing aniline with dibenzoylhydrazide. 

Carbamylphenylbenzenylhydrazidine, NPh:CPh-NH:-NH°CO-NH,, 
prepared from the imide chloride and semicarbazide in alcoholic solu- 
tion, crystallises in colourless prisms, m. p. 189° (decomp.), yields 
a hydrochloride, crystallising in colourless prisms, and is oxidised by 
mercuric oxide in alcoholic solution to the corresponding azo-compound, 
which separates in orange-yellow, leafy crystals. When heated at 200°, 
it is converted by loss of ammonia into 3 : 4-diphenyldihydrotriazolone, 
colourless, felted needles, m. p. 254—256°: 

NH-CO N:C(OH) 
N= 0 pho’ Ph or ‘= 0 pho’ Ph. 

Benzanilide imide chloride reacts with thiosemicarbazide to form 

3:4 : 5-triphenyl-1 :2:4-triazole. With diphenylthiosemicarbazide, 
NHPh-CS-NPh-NH,, 
N=CPh 


it yields 5-tiion-1 : 3: 4-triphenyl-1 : 2 : 4-triazolone, Nphaecgo NP 


VOL. CVI. i. r? 


i. 586 ABSTRACTS OF CHEMICAL PAPERS. 


together with the hydrochloride of a red base, C,,H,,N,SCl, crystal- 
lising in lustrous, citron-yellow needles, m. p. above 290°. The red 
base is very unstable, and rapidly passes into 1 : 4 : 5-triphenyl-3 : 5- 
endothiodihydro-1 : 2 : 4-triazole. 

5-Thion-1 ; 3; 4-triphenyl-1 :2:4-triazolone crystallises in slender, 
colourless needles, m. p. 190°, and is identical with the compound 
obtained by Busch and Holzmann (A., 1901, i, 234) by the oxidation 
of a-diphenylbenzylidenethiosemicarbazone, and considered by them to 


*NPb 
F | ¥ ' 
have the formula u Ph-g->e NPh 


Its constitution has been established by its conversion into 


1:3:4- 
triphenyltriazolone by the action of mercuric oxide at 140°. F. B. 


1: 3-Dimethyluric Acid 4:5-Diglycol. Herryricn Bitrz and 
Kart Srrure (Annalen, 1914, 404, 131—137. Compare Biltz and 
Topp, A., 1911, i, 692).—A suspension of theophylline (not more than 
2 grams in one operation) in water is treated vigorously with chlorine 
until solution is complete. (Without this precaution, dimethylalloxan 
is obtained.) After removing the excess of chlorine by a current of 
air and concentrating the solution under diminished pressure, 1 : 3-di- 

Rien EG NMe-CO-C(OH)-NH 7 
methyluric acid 4 : 5-diglycol, GO:NMe-((OH)‘NH7 m. p. 183 
(decomp.), rhombic or monoclinic plates, is obtained in 40% yield. The 
same substance can be synthesised in about 90% yield from dimethy]- 
alloxan dihydrate and carbamide in boiling water or hot glacial acetic 
acid. In accordance with previous observations on methylated uric 
acid glycols (Biltz, A., 1910, i, 524), 1:3-dimethyluric acid 4 :5-di- 
glycol, being methylated in the pyrimidine but not in the glyoxaline 
nucleus, does not undergo the caffolide degradation, prolonged heating 
with water or acetic acid resulting in the rupture of the 5-ring and 

‘ the elimination of carbamide; however, caffolide degradation can be 
effected after the imino-groups have been methylated (Biltz and Heyn, 
A., 1912, i, 589). The hydroxyl groups in 1:3-dimethyluric acid 
4:5-diglycol cannot be etherified by means of alcoholic hydrogen 
chloride. 

8-Bromotheophylline is produced when theophylline is brominated 
in anhydrous alcohol or glacial acetic acid; 8-chlorotheophylline 
cannot be prepared in a similar manner. C. 8. 


Degradation of Theophylline. Hermnricn Bittz and Kari 
Srrure (Annalen, 1914, 404, 137—170).—The increase in the stability 
of the pyrimidine nucleus, caused by the presence of methylimino- 
groups therein and already illustrated by the behaviour of 1 : 3-dimethyl- 
uric acid 4:5-diglycol (preceding abstract), is further shown by the 
behaviour of theophylline itself towards chlorine under suitable 
conditions. By passing a rapid stream of chlorine into a mixture of 
theophylline, chloroform, and ethy! alcohol at the ordinary temperature, 
a substance, C,,H,,O,N,;, m. p. 110°, elongated, hexagonal plates, is 
obtained. The same substance is obtained, although not so satis- 
factorily, in the absence of chloroform. A corresponding substance, 
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C,H,,0;N,, m. p. 167°, stout plates, is obtained when methyl alcohol 
is used in place of ethyl alcohol. These substances are proved to be 
ethyl (ov methyl) 5-ethoxy(or methoxy) -1 : 3-dimethyluramil-7 -carboxylate, 
CO<N Me o> C(OR)'NH-CO,R (where R is Et or Me), by the 
following evidence. Ethyl 5-ethoxy-1 :; 3-dimethyluramil-7-carboxylate 
is remarkably stable to nitric acid, alcoholic hydrogen chloride, and 
acetic anhydride, is converted into dimethylparabanic acid and amalic 
acid by boiling 2V-hydrochloric acid, and yields dimethylparabanic acid 
by oxidation with chromic acid. By energetic reduction with hydr- 
iodic acid (D 1°96) and phosphonium iodide on the water-bath, it yields 
1: 3-dimethyluramil, but by milder treatment with hydriodic acid 
(D 15) at 80°, a substance, C,H,,0,N,, m. p. 134°, is obtained, which is 
shown to be ethyl 1 : 3-dimethyluramil-7-carboxylate, 

W7N MeO wae 

CO<N Me-Go> CH NH:C0, Et, 
by its synthesis from 1 :3-dimethyluramil and ethyl chlorocarbonate 
in aqueous sodium hydroxide. 

Ethyl 1 :3-dimethyluramil-7-carboxylate has pronounced acid pro- 
perties. It liberates carbon dioxide from carbonates and forms an 
ammonium salt, C,H,,0;N,, decomp. 290°, hexagonal leaflets, which is 
not hydrolysed by water; the methylammonium salt, m. p. 210°, 
needles, and potassium and silver salts are described. It yields 1 : 3-di- 
methyluramil by energetic reduction with hydriodic acid, and is 
converted into ethyl 5-ethoxy-1 :3-dimethyluramil-7-carboxylate or 
ethyl 5-methoxy-1 : 3-dimethyluramil-7-carboxylate, m. p. 138°, by 
treatment with chlorine and chloroform and ethyl or methyl 
alcohol respectively. By treatment with boiling acetic anhydride, 
ethyl 1:3-dimethyluramil-7-carboxylate yields ethyl 7-acetyl-1 :3-di- 


methyluramil-T-carboxylate, COST. CO>CH-N Ac*CO, Et, m. p. 76°, 


quadratic prisms, in which the position of the acetyl group is deduced 
by the fact that the substance still has acid properties and forms an 
ammonium salt, m. p. 212°. Methyl 1:3-dimethyluramil-T7 -carbsxylate, 
m. p. 178°, rhombic leaflets, can be prepared by the same methods as 
the ethyl ester and forms an ammonium salt, m. p. 211° (decomp.), 
leaflets, methylammonium salt, m. p. 206°, prisms, and silver salt, 
needles. It yields methyl 5-methoxy-1 : 3-dimethyluramil-7-carboxy- 
late by treatment with chlorine and methyl alcohol, methyl 5-ethoay- 
1 : 3-dimethyluramil-T7-carboxylate, m. p. 150°, needles, by treatment 
with chlorine and ethyl alcohol, and is converted by boiling acetic 
anhydride into methyl 7-acetyl-1 : 3-dimethyluramil-T-carboxylate, m. p. 
134°, leaflets (ammonium salt, m. p. 217° [decomp.] ; methylammonium 
salt, m. p. 205°). Methyl 7-acetyl-1 : 3-dimethyluramil-7-carboxylate 
is converted into methyl 5-methoxy-1 : 3-dimethyluramil-7-carboxylate 
by treatment with chlorine and methy] alcohol. 

Unsuccessful attempts have been made to convert esters of 1: 3- 
dimethyluramil-7-carboxylic acid into 1: 3-dimethyl-y-uric acid, and 
vice versa. 

Methylamine or ethylamine, reacting with the esters of 5-alkyloxy- 
1 : 3-dimethyluramil-7-carboxylic acid in alcoholic solution on the 


yr2 
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water-bath, displaces both alkyloxy-groups ; at the ordinary tempera- 
ture, however, only the alkyloxy-group of the cirbalkyloxy-group is 
displaced, a reaction which is also effected by ammonia at the low or 
the high temperature. The substances thus obtained were at first 
thought to be derivatives of y-uric acid, but could not be converted 
into this or obtained from it. They have now been proved to be 
derivatives of 3-methylhydantoin by conversion into this by energetic 
reduction. The action of ammonia or of an alkylamine on methyl 
or ethy! 5-alkyloxy-1 : 3-dimethyluramil-7-carboxylate, therefore, causes 
a rupture of the pyrimidine ring; tho initially-formed, additive com- 
pound loses methyl! or ethyl alcohol with the consequent formation of 
the hydantoin nucleus. The following substances have thus been 
obtained : 5-ethoxy-3 : 7 : 9-trimethylhydantoylcarbamide, 


(OEt)-CO-NMe-CO-NH Me, 


m. p. 150°, hexagonal plates ; 5-ethoay-3 : 7-dimethyl-9-ethylhydantoyl- 
carbamide, m. p. 137°, leaflets; 5-ethoxy-3 : T-dimethylhydantoylcarb- 
amide, m. p. 218°, leaflets,; 5-methory-3 : 7-dimethylhydantoylcarb- 
amide, m. p. 198°, rhombic leaflets; 5-methylamino-3 :7 : 9-trimethyl- 
hydantoy!carbamide, m. p. 186°, yhombohedra (hydriodide,C,H,,0,N,.H], 
w. p. 135° [decomp.], hydrochloride, m. p. 217°), and 5-ethylamino-3 : 7- 
dimethyl-9-ethylhydantoylcarbamide, m. p. 169°, elongated leaflets. 

By treatment with boiling aqueous barium hydroxide, the preced- 
ing alkylated 5-alkyloxyhydantoylearbamides yield methylamine or 
ammonia and a white substance which decomposes by acidification 
into carbon dioxide and mesoxalic acid (identified as the phenylbydr- 
azone); methylated carbamides could not be detected. 

5-Ethoxy-3 : 7 :9-trimethylhydintoylearbamide is converted into 
isocaffuric acid (A., 1913, i, 1376) by boiling concentrated hydrochloric 
acid, into 3-methylhydantoin-5-carboxymethylamide (/oc. cit.) by 
hydriodic acid (D 1:5) and phosphonium iodide at 60—70°, and 
into 3-methylhydantoin by hydriodic acid (D 1°96), and phosphonium 
iodide at 130°. Itis oxidised to methylparabanic acid by « hromic acid. 

1: 3-Dimethyluramil yields dimethylalloxan dihydrate by treatment 
with chlorine in the presence of methy! alcohol, and 5 :5-dichloro- 
1 : 3-dimethylbarbituric acid by treatment with chlorine and water. 

The action of chlorine on an aqueous solution of methyl 1 : 3-di- 
methyluramil-7-carboxylate yields a substance, C,,H,.O,)N,, m. p. 
230°, quadratic prisms, which is also produced from methy! iodide and 
the silver salt of methyl 1: 3-dimethyluramil-7-carboxylate at 100°, 
and is regarded as methyl bis-1 : 3-dimethyluramil-7-carboxylate ; the 
corresponding ethyl ester, C,,H,,0,,N,, m. p. 175°, erystallises in stout, 
hexagonal plates. The methyl ester is unchanged by chlorine and 
methyl alcohol, yields 1 :3-dimethyluramil by reduction with hydriodic 
acid, and is converted into the ammonium salt and the methyl- 
ammonium salt of methyl 1:3-dimethyluramil-7-carboxylate by 
alcoholic ammonia and alcoholic methylamine respectively. 


7-Acyltheopbyllines and their Degradation. Heixricu BiLtz 
and Kart Srrure (Annalen, 1914, 404, 170—180).—7-Acetyl- or 
benzoyl-theophylline, like theophylline itself (preceding abstract), but 
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unlike caffeine, shows a special tendency to undergo rupture in the 
glyoxalire nucleus. 7-Acetyltheophylline, m. p. 158°, long needles, 
prepared from theophyiline and boiling acetic anhydride, is converted 
by chlorine and ethyl alcohol into 7-acetyl-5-ethoxy-1 : 3-dimethyluramil, 
COS N Me CO O(OEt)-NHAc, m. p. 215°, prisms. This substance, 
which is stable to concentrated nitric acid and is reduced to 1: 3- 
dimethyluramil by hydriodic acid (D 1‘5) can also be prepared by the 
action of chlorine and ethyl alcohol on 7-acetyl-1 : 3-dimethylurami/, 
m. p. 208° (decomp.), elongated leaflets. 7-Acetyl-5-methoxy-1 :3- 
dimethyluramil, m. p. 251°, is obtained by the action of chlorine and 
methy! alechol on 7-acetyltheophylline or 7-acetyl-1 : 3-dimethyluramil. 

7-Benzoyltheophylline, wm. p. 202°, 7-benzoyl-5-ethory-1 : 3-dimethyl- 
uramil, m. p. 167°, and 7-benzoyl-5-methoxy-1 : 3-dimethylurami, m. p. 
162°, are also discribed. By boiling with acetic anhydride and a little 
pyridine, | :3-dimethyluramil yields 1 : 3-dimethyl-thenyluramit, 

NMe:CO:C-N 
bO-NMe-G-07 OM 

m. p. 149°, long needles, which is easily converted into 7-acetyl-1 : 3- 
dimethyluramil by hot dilute hydrochloric acid. Benzenyl-1 : 3- 
dimethyluramil, m. p. 237°, prepared from 1 :3-dimethbyluramil and 
boiling benzoyl chloride, is not attacked even by boiling concentrated 
hydrochloric acid, but is converted into 7-benzoyl-5-methoxy- or 
-ethoxy-1 : 3-dimethyluramil by chlorine and methyl or ethy! alconol. 

Benzenyl-1 : 3-dimethyluramil can also be prepared by boiling 1 : 3- 
dimethyl-y-uric acid with benzoyl chloride; on the contrary, 1 :3- 
dimethyl-y-uric acid and boiling acetic anhydride yield, not 1: 3- 
dimethylethenyluramil, but diacetyl-1 :3-dimethy/-p-uric acid, m. p. 
201°. C. 8. 

Benzenyluramil and Benzenyl-l-methyluramil. Hernricu 
Bittz (Annalen, 1914, 404, 180 —185).—Uramil and 1-methyluramil 
behave like 1:3-dimethyluramil towaids boiling benzoyl chloride 
(preceding abstract). 

[With Joser Karrre.|—1 :3-Dibenzoylbenzenylurami/, 

NBz-CO-C-N 

bO-NB20-07 OP ™ 
m. p. 186°, colourless prisms, is converted in acetone by 2V-sodium 
hydroxide on the water-bath into benzenyluramil, m. p. 314° (decomp. ), 
prisms, which yields 7-benzoyl-5-ethoxywramil, m. p. 225° (decomp.), 
rhombic plates, and 7-benzoyl-5-methoxyuramil, m. p. 244° (decomp.), 
by treatment with chlorine and ethyl and methyl alcoho! respectively. 
The methoxy-compound is reduced to uramil by hydriodic acid (D 1-96) 
and phospbonium iodide on the water-bath. 

[With Karu Srrurs.|—Benzenyl-1-(or 3 1-)-methyluramil, m. p. 324° 
(decomp.), hexagonal plates, is obtained by boiling 1-methyluramil 
or l-methyl-y-urie acid with benzoyl chloride; by prolonged action, 
the benzoyl derivative, C,,H,,0,N,;, m. p. 246°, colourless needles, is 
obtained. By the action of chlorine and methyl or ethyl alcohol on 
benzenylmethyluramil, 7-benzoyl-5-methory-l-methyluramil, m. p. 190°, 
or 7-benzoyl-5-ethoxy-1-methyluramil, m. p. 200°, is obtained.  C. 8. 
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Salt Formation with Barbituric Acid and its Derivatives. 
Hemricu Biitz (Annalen, 1914, 404, 186—199).—Derivatives of 
1 : 3-dimethyluramil containing a carbethoxy-group in position 7 possess 
strongly acidic properties (Biltz and Strufe, preceding abstracts), the 
metallic salts being derived from the enolic modification : 

co<NMe~CO>,.0.NH-00,R 

NMe-C(OM) 7 
For this reason the author has examined the formation of salts of 
barbituric acid and its derivatives, particularly those containing alkyl 
groups in positions 1 and 3. The non-formation of metallic derivatives 
or the formation of mono-, di-, and tri-metallic derivatives of barbituric, 
1: 3-dimethylbarbituric, 5-bromobarbituric, 5 :5-dibromobarbituric, 
5-nitrobarbituric, hydurilic, dialuric, and dimethyldialuric acids has 
been described by many investigators, and in all cases the facts are 
satisfactorily explicable by enolic formule. Particularly important is 
the case of tetramethylhydurilic acid, which is dibasic according to the 
calorimetric measurements of Matignon; this has been confirmed by 
the preparation of a dipotassium and a diammonium salt, m. p, 272° 


NMe——C CO—--N Me . 
(decomp.), CO<N Me-C(OMy>C C<C(oM)-NMe> CO At variance 


with theory, however, is Baeyer’s dichlorobydurilic acid. This acid, 
which on account of its great stability doubtless contains its chlorine 
atoms in positions 5 and 5’, has been described as a strong, dibasic 
acid ; such a property is not in harmony with the formula, and the acid 


is being re-investigated. 

The acidic character of the methylene hydrogen atoms in barbituric 
acid is greatly diminished when one of the hydrogen atoms is replaced 
by an amino-group; the uramils, therefore, are only feeble acids. 
From the fact that uramil, even with 50% potassium hydroxide, forms 
only a dipotassium salt (which reacts with methyl iodide to yield 
1: 3-dimethyiuramil [Piloty and Finckb, A., 1904, i, 824]), it has been 
assumed that the hydrogen atom in position 5 is no longer replaceable 
by metals. This is incorrect. The imino-hydrogen atoms are far 
more strongly acidic than that in position 5, but the latter exhibits its 
feeble acid character when the imino-hydrogen atoms are replaced by 
alkyl groups; thus, with 50% potassium hydroxide, 1 :3-dimethyluramil 
forms a potassium salt, C;H,O,N,K, hexagonal plates, and 1-methyl- 
uramil forms a dipotassium salt, C;H,0,N,K,, prisms. 

The formation of benzenyl derivatives from uramils (preceding 
abstracts) is readily explicable by means of the enolic formule of the 
latter. The enolic formula of 4-thiouramils is definitely proved by the 
fact that these strong, monobasic acids form alkali salts which can be 
converted into thio-ethers. 

The diminution in the acid character of the barbituric acids caused 
by the introduction of an amino-group in position 5 is more than 
compensated when a hydrogen atom of the amino-group is replaced by 
an acyl, carboxyl, or sulpho-group. 7-Acetyluramil (Piloty and 
Finckh, Joc. cit.) and the esters of 1 : 3-dimethyluramil-7-carboxylate 
(Biltz and Strufe, preceding abstract) are strong monobasic acids 
which decompose carbonates. Analogous to these are the dibasic 
thionuric acids, the formule of the salts of which are determined by 


ORGANIC CHEMISTRY. 


the fact that 1:3-dimethylthionuric acid yields a diammonium salt, 
needles containing 2H,0, which 1 — have the formula: 


tite 
CO< Mee canal OS NH-SO,°NH, ; 


l-methylthionurie acid also forms a diammonium salt, C;H,,0,N;,S, 
long prisms. 8. 


Esters of Uramilcarboxylic Acid and of 1-Methyluramil- 
carboxylic Acid. Hetnricu Bitz [with Joser Kartre and Karu 
SrruFe] (Annalen, 1914, 404, 199—218).—For comparison with the 
esters of 1 : 3-dimethyluramil-7-carboxylic acid and of its 5-alkyloxy- 
derivatives (Biltz and Strufe, preceding abstracts), the corresponding 
derivatives of uramil and of l-methyluramil have been prepared. 

Uramil and ethyl chlorocarbonate readily condense in 2V-sodium 
hydroxide to form, after acidification, ethyl uramil-7-carboxylate, 
CH 90;N3, m. p. 228°, long prisms. This ester has pronounced acid 
properties and yields a potassium, ammonium, methylammonium, and 
silver salt. The last salt reacts with methyl iodide at 100° to form an 
O-ether, C,H,,0,N,, m. p. 224°, leaflets, which is readily hydrolysed by 
aqueous ammonia and yields uramil by reduction with hydriodic acid. 
Consequently, the metallic salts are represented by the formula: 


00 age: NH:CO, Et, the other possible formula, 


c0<N-COM)ScH-NH-0O,Et, 


NH—CO 
being rejected on the ground that the hydrogen atom in position 5 is 
more reactive than the imino-hydrogen atom, Ethyl uramil-7-carb- 
oxylate is reduced to uramil hydriodide by hydriodic acid (D 1:96) and 
phosphonium iodide on the water-bath. 

Methyl uramii-7-carboxylate, m. p. 237—238° (decomp.), is prepared 
in a similar manner as the ethyl ester. These esters cannot be 
converted into the corresponding amide, y-uric acid. They react with 
chlorine and methyl or ethyl alcohol to form 5-alkyloxy-derivatives. 
Ethyl 5-ethoxyuramil-7-carboxylate, m. p. 198—199° (decomp.), ethyl 
5-methoxyuramil-7-carboxylate, m. p. 210° (decomp.), methyl 5-ethoxy- 
uramil-7-carboxylate, m. p. 215° (slight decomp.), and methyl 5-methoxy- 
uramil-7-carboxylate, m. p. 212°, are described. These alkyloxy- 
derivatives react with ammonia or an amine in alcoholic solution to 
form ammonium or alkylammonium salts, which are readily decom- 
posed into their generators by acids; the ammenium salt, C,H,,O,N,, 
m. p. 152—155°, and the methylammonium salt, C,,H,,O,N,, m. p. 
155° (decomp.), of ethyl 5-ethoxyuramil-7-carboxylate, and the ethyl- 
ammonium salt, C,)H,,O,N,, m. p. 168—170° (decomp.), of ethyl 
5- -methoxyuramil- 7-carboxylate are described. 

Ethyl 1-methyluramil-7-carborylate, m. p. 205°, rhombic leaflets, 
prepared from 1l-methyluramil and ethyl] chlorocarvonate in aqueous 
sodium hydroxide, behaves like the uramilcarboxylate. The ammontum 
salt, m. p. 256° (decomp.), long prisms, methylammonium salt, m. p. 
240° (decomp.), leaflets, and silver salt, white powder, have been 
prepared. The last salt and methyl iodide at 100° yield a methyl ether, 
C,H,,0,N,, m. p. 206° (decomp.), stout prisms, which is not hydrolysed 
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by aqueous ammonia, but is converted into 1-methyluramil by reduction 
with hydriodic acid; consequently, the new methyl group is not 
attached to a nitrogen atom. 

Methyl 1-methyluramil-7-carboxylate, m. p. 232° (slight decomp.), 
elongated leaflets, forms an ammonium salt, m. p. 255° (decomp.). 
Ethyl 5-ethoxy-\-methyluramil-7-carboxylate, m. p. 146°, long prisms, 
ethyl 5-methoxry-|methyluramil-7-carboxylate, m. p. 130°, stout prisms, 
methyl 5-ethoxy-l-methyluramil-7-carboxylate, m. p. 185°, rhombic plates, 
and methyl 5-methoxy-1-methyluramil-7-carboxylate, m. p. 212°, react 
with concentrated aqueous ammonia or with 33% alcoholic methyl- 
amine to form additive compounds which do not lose ammonia or 
methylamine by treatment with acids and yield methylamine, not 
ammonia, by treatment with sodium hydroxide. The assumption is 
made that the ring is ruptured, the additive compounds being sub- 
stances of the type NH,*CO-NH*CO-C(OR)(NH:-CO,R)-CO*NHMe; 
they are, therefore, stable analogues of the unstable, intermediate 
products formed during the conversion of methyl] or ethyl! 5-alkyloxy- 
1 : 3-dimethyluramil-7-carboxylates into derivatives of hydantoylearb- 
amide (Biltz and Strufe, preceding abstract). The following sub- 
stances of this type have been prepared: ethyl a-methylamino-y-carb- 
amido-B-ethoxymalonylearbamate, 

NH,°CO-NH-CO-C(OEt)(NH-CO,Et)-CO-NH Me, 
m. p. 198° (decomp. ), ethyl a-methylamino-y- “meth, ylearbamido-B ethoxy- 
malonylearbamate, 
NHMe-CO:NH:CO-C(OEt)(NH-CO,Et)-CO-NH Me, 

m. p. 190° (decomp.), ethyl a-methylamino-y-carbamido-B-methoxy- 
malonylcarbamate, C,H,,0,N,, m. p. 177°, ethyl a-methylamino-y-methyl- 
carbamido-B-methoxymalonylcarbamate, m. p. 208° (decomp.), and methyl 
a-methylamino-y-methylcarbamido-B-ethoxymalonylcarbamate, m. p. 214°. 

1: 7-Dimethyluramil does not react with ethyl chlorocarbonate in 
the presence of aqueous sodium hydroxide. C. 8. 


Some Derivatives of Hydrazidicarboxylhydrazide and Carbo- 
hydrazide. R. Sroti# and K. Kraucn (Ber., 1914, 47, 724—729). 
—The anisaldehyde condensation product of hydrazidicarboxylhydr- 
azide described earlier (A., 1910, i, 790) was really the cinnamylidene 
compound, C,,H,,0,N,, m. p. 218°, for the aldehyde used was wrongly 
labelled. The true p-anisylidene compound, C,,H,,O,N,, has m. p. 
222°. Cinnamylidenecarbohydrazide, C,,H,,ON,, has m. p. 205°, and 
its alcoholic solution develops a fugitive yellow coloration with 
bleaching powder solution. Cinnamylideneaminourazole, C,,H,,O.N,, 
forms small leaflets, m. p. 234°. 

Dibenzoylhydrazidicarboxylhydrazide, N,H,(CO-NH-NHBz),, may be 
prepared, either by shaking the hydrochloride of hydiazidicarboxyl- 
hydrazide with benzoyl chloride and sodium carbonate, or by warming 
hydrazidicarboxylazoimide and benzhydrazide with dry toluene and 
pyridine in a scaled tube. It crystallises from water in rectangular 
tablets with 2H,O, m. p. 197°, and from alcohol in anhydrous, 
elongated leaflets. It is soluble in alkaline and ammoniacal solutions, 
and gives a disilver salt. The addition of sodium hypochlorite to the 
alkaline solution precipitates the sodium salt of the oxidation product, 
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dibenzoylazodicarboxylhydrazide, C,,H,,O,N,, which forms yellowish- 
red needles, m. p. 172°. Dibenzoylcarbohydrazide, C,,H,,ON,, also 
forms shining, rectangular leaflets with 2H,O from water, m. p. 205°, 
and anhydrous leaflets from alcohol, but the corresponding azo- 
compound must be very unstable, for only a fugitive red coloration 
is produced by sodium hypochlorite. 

Hydrazidicarboxylazoimide (ibid.) is best prepared by adding a 
solution of the hydrochloride of hydrazidicarboxylhydrazide in several 
portions to a solution of sodium nitrite which is just frozen after each 
addition. Attempts were made to deprive it of azoimide in order 
to arrive at the compound CO:N:N:CO, but no definite results were 
obtained, and the experiments have been abandoned owing to a serious 
explosion, J.C. W. 


s-Diaminotetrazine |3 :6-Diamino-1:2:4:5-tetrazine]. II. and 
III. G. Ponzio and C. Gastatpi (Gazzetta, 1914, 44, i, 257—268, 
277—282.)—II. Study of the reduction of 3:6-diamino-l ;: 2:4:5- 
tetrazine confirms the structure of this compound (compare A, 1913, i, 
1109) and, in consequence of rupture of the tetrazine nucleus, leads 
to a new method for the preparation of formazyl compounds. Further, 
the formation of such a tetrazine derivative is also observed with 
s-diaminoguanidine, NH:C(NH-:NH,),, and seems to be general in 
character. 

Reduction of 3 : 6-diamino-1 : 2:4: 5-tetrazine by means of hydrogen 
sulphide yields the diaminodihydrotetrazine, 


NH, C<NE NES o-NnH,, 


but subsequent oxidation of the resultant products gives but little of 
the original compound, since the diaminodihydrotetrazine undergoes 
further reduction, with liberation of part of the nitrogen as ammonia. 
This reduction is, however, quite different in character from that 
observed by Pinner (A., 1897, i, 637) with s-diphenyldihydrotetrazine, 


Ph <Q NX> cPh, which gives ammonia and diphenyltriazole, 


oPh <V > cPh. The addition of 2 mols. of hydrogen to the 


tetrazine compound results in its resolution into aminoguanidine and 
the unstable formawmidine, which is decomposed by the water present 
into formic acid and ammonia. The formation of aminoguanidine 
in this way was confirmed by its conversion into o-nitrobenzylidene- 
aminoguanidine and into benzylideneaminoguanidine, m. p. 182°, and 
its nitrate, m. p. 178° (decomp.); preparation of these compounds by 
Thiele’s method (A., 1892, 1295) demonstrates the inaccuracy of the 
melting points, 178° and 158° respectively given by this author. 

The action of phenylhydrazine on 3: 6-diamino-1 : 2:4 :5-tetrazine 
yields formazyl hydride, NHPh-N:CH-N:NPh, which, contrary 
to the statements of previous authors (compare Bamberger and 
Wheelwright, A., 1893, i, 84, 156), crystallises with 1H,O. The 
formation of formazyl hydride in this reaction seems to be 
preceded by fission of the tetrazine into aminoguanidine and form- 
amidine, the latter then undergoing hydrolysis into ammonia and 
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formic acid, which then passes through the following transformations : 
H-CO,H + NH,-NHPh—>COH-NH-NHPh + NH,-NHPh —> 

NHPh-N:CH:NH-NHPh, 
this, like all hydrazonehydrazides, being readily oxidised by phenyl- 
hydrazine to formazyl hydride. 

Similarly, the action of p-bromophenylhydrazine on 3: 6-diamino- 
1:2:4:5-tetrazine gives formyl-p-bromophenylhydrazine (compare 
Ruhemann, T., 1890, 57, 56) and di-p-bromophenylformazy] hydride 
(compare Busch and Wolbring, A., 1905, i, 493). 

III. If the hydrolysis of 3:6-diamino-1 : 2:4: 5-tetrazine were to 
proceed similarly to that of 3 : 6-diphenyl-1 : 2 : 4 :5-tetrazine (compare 
Pinner, A., 1897, i, 637), it should result in the initial formation of 
nitrogen and aminoformaldehydesemicarbazone, whereas in reality it 
yields aminoguanidine. Hydrolyses made with dilute sulphuric and 
hydrochloric acids show that the first products detectable include 
ammonia, nitrogen, and carbon dioxide, but no trace of hydrazine, the 
hydrogen of which reduces a portion of the original compound to the 
corresponding diaminodihydrotetrazine : NH, c<N EA >on H,, 
whilst the nitrogen of the hydrazine is liberated in the free state. 
The diaminodihydrotetrazine subsequently undergoes further reduction 
and hydrolysis, the tetrazine ring being broken and aminoguanidine, 
formic acid and ammonia formed: NH,-0<NENED>ON H, 
+ 2H, + 2H,0 = NH:C(NH,)-NH-NH, + H-CO,H + 2N H,. 

This stage is reached immediately the liquid boils. If the heating is 
continued, the aminoguanidine is hydrolysed to carbon dioxide, 


ammonia and hydrazine (compare Thiele, A., 1892, 1295). 
a Be Ee 


Some Azoxy-compounds and the Action of Dinitrophenyl- 
pyridinium Chloride on Sulphonated Compounds. Fritz 
Rerrzenstein and Ropert Firzceratp (J. pr. Chem., 1914, [ii], 89, 
271—289).—In continuation of previous work (A., 1910, i, 702) on 
the formation of azoxy-compounds by the oxidation of benzidine- 
sulphonic acids with potassium ferricyanide in alkaline solution, the 
authors have examined the oxidation of 4 : 4’-diaminodiphenylmethane 
and find that the reaction progeeds in a similar manner to that occurring 
with the benzidinesulphonic acids. The resulting yellowish-brown 
azoxy-compound, ON,(C,H,*CH,°C,H,*NH,),, has m. p. 74—75°, and 
after diazotisation couples with B-naphthol in aqueous sodium hydr- 
oxide solution to form a deep red azo-compound, 

ON,(C,H,°CH,-C,H,-N,°C,,H,*ONa), ; 
on distillation with iron filings it is reconverted into 4 : 4’-diamino- 
diphenylmethane. 

Oxidation of sodium benzidinesulphonedisulphonate with potassium 
ferricyanide in alkaline solution, lead peroxide, ammonium persulphate, 
or hydrogen peroxide yields a brownish-red azoxy-compound, 

(I.) ON,[C,Hp(80,Na)X 7 OgH(N H,)S0,Na},, 
SO 
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from which, the corresponding acid is liberated by hydrochloric acid. 
The free acid is yellow, and after diazotisation combines with 
f-naphthol to form an azo-dye which dyes wool and silk an intense 
red. 

The azoxy-compound (I) differs from the simpler primary amines in 
its behaviour towards dinitrophenylpyridinium chloride. Instead of 
giving rise toa dianilide, the action of this reagent simply leads to the 
replacement of the two sodium atoms by the dinitrophenylpyridinium 
residue, the amino-groups remaining intact. The compound, 

Cog y,OsgN 16S, 
thus formed crystallises in red leaflets and condenses with p-dimethy]- 
aminobenzaldehyde (2 mols.), yielding a magenta-red tetramethyl- 
p-diaminodtbenzylidene derivative, C,,H,,0,,N,,.S,, having a green, 
metallic lustre. 

A similar stability of the amino-groups has also been observed with 
the sodium salts of benzidinesulphonedisulphonic, diaminostilbene- 
disulphonic, benzidinesulphonic, and benzidine-m-disulphonic acids ; the 
action of dinitrophenylpyridinium chloride gives rise to the correspond- 
ing dinitrophenylpyridinium salts, the amino-groups remaining 
unattacked. 

Dinitrophenylpyridinium benzidinesul phonedisulphonate, 

sH,(NH,)-SO,R 
" BO aN H,)*SO,R 
(R=dinitrophenylpyridinium, C,H,(NO,),."NC,H,), formed by the 
interaction of dinitrophenylpyridinium chloride and sodium benzidine- 
sulphonedisulphonate, crystallises in deep red leaflets, and condenses 
with p-dimethylaminobenzaldehyde, yielding the compound, 
50 Ce a ee 
2 SC, H,(SO,R)-N:CH-C,H, NMe, 
It resembles dinitrophenylpyridinium chloride in that it reacts with 
aniline in hot alcoholic solution to form dinitroaniline and Zincke’s 
dianilide, NPh:CH-CH:CH-CH-CH:NH Ph,HCI. 

Sodium diaminostilbenedisulphonate and dinitrophenylpyridinium 
chloride give rise to the compound, C,H,[C,H,(NH,)*SO,R],, which 
yields a condensation product, C,,H,,0,,N,)S,, with p-dimethylamino- 
benzaldehyde (2 mols.). 

When oxidised with alkaline potassium ferricyanide and the result- 
ing azoxy-compound treated with dinitropheny]pyridinium chloride, 
sodium diaminostilbenedisulphonate yields a brownish-violet compound, 
ON,[C,H,(SO,R)-CH:CH-C,H,(N H,)SO,R},. 

The dinitrophenylpyridinium salts of benzidine-m-disulphonic and 
benzidinemonosulphonic acids are also deseribed. Successive oxidation 
of sodium benzidinemonosulphonate with alkaline potassium ferri- 
cyanide and treatment with dinitrophenylpyridinium chloride gives 
rise to the compound, ON,[C,H,*C,H,(NH,)*SO,R), which forms a deep 
red powder. 

Sodium f-naphthylamine-6-sulphonate, on oxidation with alkaline 
potassium ferricyanide, yields sodium 2: 2’-naphthazine-6 : 6’- 
disulphonate. F. B. 
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Chloro-p-aminobenzeneazobenzene. Mario Mayer (Atti 2X. 
Accad, Lincei, 1914, [v], 23, i, 353—357).—This substance (compare 
Betti, A., 1898, i, 656) exists in two forms. The yellow isomeride 
crystallises in scales, m. p. 116°, and yields on fusion a red liquid, 
which solidifies at 120° in the form of the other isomeride. The red 
isomeride, m. p. 136°, is the more stable form and is always obtained 
first in the preparation of the substance, the yellow form being 
produced when it is recrystallised from light petroleum. The two 
substances have the same composition and molecular weight and 
behave similarly in their reactions. 

Betti’s formula for the substance requires the existence of an asym- 
metric carbon atom, and in fact two brucine salts can be obtained, 
although the regeneration of the active chloralaminobenzeneazobenzenes 
could not be effected. One brucine salt (containing 1 mol. brucine, 1 
mol. chloralaminobenzeneazobenzene, and 2 mol. benzene of crystallisa- 
tion) forms red, prismatic crystals, m. p. 45—50°, [a] — 45°7°; the other 
brucine salt is more soluble and was not isolated. R. V.S. 


Polysubstituted Diazonium Salts of Phenyldinitromethane 
{w-Dinitrotoluene|]. G. Ponzio and C. Macciorra (Gazzetta, 1914, 
44, i, 269—277).—It has been shown previously (A., 1908, i, 482; 
1909, i, 338 ; 1910, i, 192, 194) that, under the influence of moist ether, 
para-substituted benzenediazonium salts of w-dinitrotoluene undergo 
conversion into benzoylazoaryl compounds, the formation of which is 
preceded by isomeric change into benzoylarylnitronitrosobydrazines, 
these losing 2 atoms of nitrogen and 3 of oxygen spontaneously. It 
is now found that a similar change occurs in general with polysub- 
stituted diazonium salts of w-dinitromethane, provided that one of the 
substituents occupies the para-position with respect to the N, group. 
Since benzoylazoaryls are readily reduced by means of phenylbydrazine 
to the corresponding s-benzoylarylhydrazines, the latter may be 
prepared, conveniently and in good yield, from w-dinitrotoluene. 

The o-nitro-p-toluenediazonium salt of w-dinitrotolueue, 
CPh(NO,),"N,°C,H,Me-NO,, 
repared by treating the diazo-compound of m-nitro-p-toluidine 
CH,:NO,:NH,=1:3:4], in presence of sodium acetate, with the 
equivalent quantity of the potassium derivative of w-dinitrotoluene, 
forms an amorphous, yellow precipitate, m. p. 67° (decomp.). With 
moist ether it gives benzoylazo-o-nitro-p-toluene, N Bz:N-C,H,Me-NO,, 
which forms orange-yellow, flattened plates, m. p. 82°, and is reduced 
by phenylhydrazine to a-benzoyl-B-0-nitro-p-tolylhydrazine, 

NHBz-NH-C,H,Me-NO,, 
which forms brownish-yellow, shining plates, m. p. 164°, and dissolv:s 
in aqueous alkali hydroxide to an intensely blue solution. 

The p-nitro-o-toluenediazonium salt of w-dinitrotoluene, C,,H,,0,N;, 
similarly prepared from m-nitro-o-toluidine [CH, : NH,: NO,=1:2:5}, 
is a pale yellow, amorphous precipitate, and is converted by moist ether 
into benzoylazo-p-nitru-o-toluene, C,,H,,0O,N,, which forms brownish- 
red prisms, m. p. 99°, and is transformed by alcoho! and potassium 
hydroxide solution into the corresponding hydrazo-derivative, this 
dissolving with an intense, wine-red coloration. 
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a-Benzoyl-B-p-nitro-o-tolylhydrazine, C,,H,,0,N,,H,O, forms flat, 
orange-yellow needles, m. p. 151—152° (anhydrous), and gives an 
intense, wine-red solution with aqueous alkali hydroxide. 

The m-nitro-p-toluenediazonium salt of w-dinitrotoluene, 

C,,H,,0,N;, 
prepared from o-nitro-p- toluidine ‘ToH,! -NO,:NH,=1:2:4], forms an 
amorphous, yellow precipitate. 

Benzoylazo-m-nitro-p-toluene, C,,H,,O,N,, crystallises in brownish- 
red needles, m. p. 90°. 

a- Benzoyl-B-m-nitro-p-tolylhydrazine, C,,H,,0,N,, separates in pale 
yellow plates, m. p. 141°, and is insoluble in aqueous alkali hydroxide, 
but gives a brown solution with alcoholic potassium hydroxide. 

The m-4-xylenediazonium salt of w-dinitrotoluene, 

CPh(NO,),"N,°C,H, Me,, 
prepared from m-4-xylidine, forms a yellow, amorphous precipitate. 
4-Benzoylazo-m-xylene, NBz:N-C,H,Me,, crystallises in large, brown 
prisms, m. p. 53—54°. 

a- Benzoyl-B-m-4-aylylhydrazine, NH Bz-NH-C,H,Me,, forms slender, 
pale straw-yellow needles, m. p. 160°, and forms a yellowish-red solution 
io alcoholic potassium hydroxide. 

The 2: 4: 6-tribromobenzenediazonium salt of w dinitrotoluene, 

CPh(NO,),°N,°C,H,Brs, 
prepared from 2:4 :6- tribromcaniline, is a flocculent, orange- yellow 
precipitate, 

Benzoylazo-2 : 4 : 6-tribromobenzens, NBz:N-C,H,Br,, crystallises in 
shining, coffee-coloured prixms, m. p. 123°. 

a-Benzoyl-B-2 : 4 : 6-tribromophenylhydrazine, NHBz*NH-C,H,Br,, 
crystallises in flat, sulphur-yellow needles, m. p. 172°, and forms a 
brownish-red solution in alcoholic potassium hydroxide. TT. H. P. 


Salts of s-y-Cumeneazo-8-naphthol and its Methyl and Ethyl 
Ethers. G. Carrier and G. Ferrert (Gazzetta, 1914, 44, i, 
120—131).—The authors have previously observed the limited stability 
of the salts of benzeneazo-8-naphthol (A., 1913, i, 1111). The hydro- 
chlorides of a number of similar azo-8-naphthols, which can be obtained 
readily by saturating anhydrous ethereal solutions of the hydroxyazo- 
compounds with dry hydrogen chloride, have now been prepared ; these 
salts erystallise well, and exhibit a golden or green metallic lustre, but 
they decompose immediately they are removed from the acid liquid. 
A marked exception is s-y-cumeneazo-8 naphthol hydrochloride, which 
is relatively stable. The same is the case with its nitrate and sulphate, 
obtained from the hydrochloride, in ether and chloroform respectively, 
by the action of ethereal solutions or suspensions of nitric and sulphuric 
acids. The nitrates of benzeneazo-8-naphthol and p-benzeneaz»phenol 
have been prepared similarly, and, on heating, undergo diazo-scission 
analogous to that occurring with nitrates of ethers. 

For salts in which the hydroxyazo-compound functions as a diacid 
base, the only possible structures are those of oxonium or ammonium 
salts capable of existing in the two tautomeric forms : 

NHRAr:N-C,H,-OH,R 
and NH,RAr-N-C,H,-OHR, iu which R represents an acid residue or 
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halogen atom. With the hydrochloride and sulphate of s-y-cumeneazo- 
8-naphthol, it is difficult to decide whether the two tautomeric forms 
have the structures NHRAr:N-C,H,OH and NAr-N-C,H,-OH,R, 
or NH,RAr*N:0,H,:O and NHAr-N:C,H,;OHR. The fact that these 
salts contain one molecule of acid, whilst with ethers the hydro- 
chlorides contain two molecules of acid and the sulphuric acid of the 
sulphates functions most probably as a bibasic acid, shows that the 
substitution of the hydrogen atom by the alkyl radicle doubles the 
basicity of the hydroxyazo-compound, and this increased basicity would 
seem to originate in the oxygen atom, the latter assuming basic 
properties on account of its union with the alkyl radicle. If, then, the 
salts of the ethers are considered to be ammonium or oxonium salts, 
those of non-etherified hydroxyazo-compounds, which contain but one 
equivalent of acid, must be regarded as possessing the structure of 
ammonium salts. Especially on account of their great stability, the 
sulphates of the ethers containing one molecule of sulphuric acid 
are probably of cyclic configuration : 
N:NH(C,H,Me,) . N-NH,(C,H,Me,) 
CHO HR-O——-80,7° & Cwl<op.0-———-84, 7° 

s-y-Cumeneazo-8-naphthol forms cherry-red needles with golden- 
yellow reflection, m. p. 160—161° ; Meldola and Burls (T., 1893, 63, 
934) gave m. p. 163—164°. The hydrochloride, C,,H,,ON,,HCi, forms 
reddish-brown needles with green metallic reflection, becomes vivid 
red at about 100°, softens at 158°, and has m. p. 160—161° The 
nitrate, C,,H,,ON,,2HNO,, forms reddish-brown needles with green 
metallic lustre, and becomes bright red at 54—55°, after whicb it 
softens until at about 80° it melts and decomposes with evolution of 
gas. On long storing, especially under diminished pressure, or on 
heating at 55—60°, the nitrate decomposes, giving 1-nitro-2-naphthol 
and s-y-cumenediazonium nitrate : 

C,H,Me,*NH(NO,):N-C,,H,*OH,°O"NO, = 

H-0,,H,°NO, + C,H,.Me,*N(NO, iN + H,O; 
its spontaneous decomposition yields, in addition, a small proportion of 
nitro-y-cumeneazo-B-naphthol (?), m. p. 196—197°. 

The sulphate, C,,H,,ON,.H,SO,, forms red, hygroscopic needles with 
golden or green metallic !ustre, and decomposes rapidly in the air. 
The platinichloride, (C,,H,,ON,),,H,PtCl,, forms large, red, stable 
needles with golden metallic reflection, m. p. 167—168°, with somewhat 
earlier softening. 


Me 


8-y-Cumeneazo-B-naphihyl methyl ether, OMe*C,,H,*N:N < »! 
Me 

obtained by the action of methyl sulphate on the hydroxyazo-compound 
in presence of excess of 30% sodium hydroxide solution, forms bright 
red leaflets or flattened needles, m. p. 89—90°. The hydrochloride, 
C.y9H,ON,,2HCI, which forms mammillary masses of brick-red needles 
with golden lustre, and the hydrobromide, which forms deep, garnet-red 
needles, decompose rapidly at about 100° into s-y-cumeneazo-8-naphthol, 
methyl haloid, and halogen hydracid. The nitrate, C,,.H,,ON,,2HNO,, 
forms a dark green, crystalline powder, or minute, cantharides-green 
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leaflets, m. p. 83° (decomp., with evolution of gas), and with water 
yields s-y-cumeneazo-8-naphthyl methyl ether and nitric acid; on 
spontaneous decomposition or when heated, it is resolved similarly to 
s-y-cumeneazo-B-naphthyl nitrate, nitro-y-cumeneazo-B-naphthol (?), 
m. p. 196—197°, being obtained in the former case. The sulphate, 
C,)HggON,,H,SO,, forms non-hygroscopic, cantharides-green needles, 
m. p. 162—163°, and is decomposed by water, very slowly in the cold, 
or more rapidly in the hot, into s-y-cumeneazo-B-naphthyl methyl 
ether and sulphuric acid. ‘The platinichloride forms highly stable, red, 
metallic-looking crystals, m. p. 182—183°, the ether functioning as a 
monoacid base. 

s-y-Cumeneazo-B-naphthyl ethyl ether, C,,H,,ON,, forms flat, garnet- 
red needles, m. p. 91° Its hydrochloride forms a red, crystalline 
powder with green metallic lustre, and its hydrobromide, garnet-red 
needles. The nitrate, C,,H,,.ON.,2HNO,, forms green, metallic-look- 
ing crystals, m. p. 76—77° (decomp., with evolution of gas); when 
heated at about its melting point, it undergoes diazo-scission, 
yielding 1-nitro-2-naphthyl ethyl ether and _ s-/-cumenediazonium 
nitrate, which gives s-y-cumeneazo-B-naphthol with #-naphthol 
Me 


and s-y-cumeneazo-B-naphthylamine, NH,-CHyN:N—C Me, in 


Me 
orange-red needles, m. p. 161°, with B-naphthylamine. The sulphate, 
C,,H,,ON,,H,SO,, forms rosettes of stable, non-hygroscopic, metallic 
green needles, becoming opaque and dark green when powdered ; it 
turns slightly brown at above 150°, melts at 154—155°, and decom- 
poses, with evolution of gas, at 159—160°; by water it is resolved 
into s-y-cumeneazo-8-naphthyl ethyl ether and sulpburic acid, and at 
160° it undergoes a decomposition which is being investigated. The 
platinichloride, (C,,H,,ON,),,H,PtCl,, forms stable, dark green, 
metallic-looking needles, m. p. 185—186°. a we Bs 


Action of Nitric Acid on Hydroxyazo-compounds. G. CHar- 
RIER and G. Ferreri (Gazzetta, 1914, 44, i, 165—182. Compare A.., 
1913, i, 1111, 1112, 1113, and preceding abstract).—According to its 
concentration, to the temperature, and to the nature of the hydroxy- 
azo-compound, nitric acid may exert nitrating and oxidising effects to 
varying extents. The nitric acid is first added to give a nitrate of the 
hydroxyazo-compound, which then decomposes, giving a nitrophenol 
and a diazonium nitrate : 

NO,°N HAr:N-C,H,-OH,*NO, = OH-C,H,-NO, + NO,-NAriN + H,0O. 
By means of excess of ‘nitric acid, nitration of the nitrate of ‘the 
hydroxyazo-compound may be effected before this decomposition occurs, 
a nitroaryldiazonium nitrate being thus obtained; the nitrophenol 
resulting from the decomposition may also undergo further nitration. 

The results of a number of experiments on the action of nitric acid 
of different concentrations on hydroxyazo-compounds show that, in 
general, only nitrohydroxyazo-compounds with the nitro-group in the 
hydroxyl-free nucleus are formed before scission of the molecule takes 
place. In face of the resistance offered by a quinonoid ring to the 
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action of nitrating and other substituting agents, this behaviour seems 
most readily explainable by attributing a quinonoid structure to the 
hydroxyazo-nitrates. The sole exception to the above rule consists in 
the formation of benzeneazo-o-nitrophenol from p-benzeneazophenol 
and nitric acid (compare Hewitt, T., 1900, 99, 810). 

The preparation of ethers of hydroxyazo-compounds by the coupling 
of diazonium acetates with phenolic ethers in acetic acid svlution 
(compare Meyer and Lenhardt, A., 1913, i, 723) may be regarded as au 
additive reaction (see A., 1913, i, 1111). 

OMe OMe 


OMec » + NINPh‘OAc = OMe > =N:NHPh-OAe 


~ OMe OMe 
OMe 


-OMeC—N:NPh + 0,H,0,, 
OMe 


and is hence strictly analogous to the coupling of phenolic ethers with 
diazonium nitrates in presence of nitric acid, with intermediate forma- 
tion of nitrates of the ethers of the corresponding hydroxyazo- 
compounds (see A., 1913, i, 1113). 

The action of 2N-nitric acid on benzeneazo-p-phenol gives p-benzene- 
azopheny] nitrate, which undergoes diazo-scission into p-nitrophenol and 
benzenediazonium nitrate ; the latter is then decomposed into phenol, 
which is converted by the excess of nitric acid into o- and p-nitro- 
phenols and 2:4-dinitrophenol. The action of nitric acid of D 14 
yields, on the one hand, benzenediazonium and p-nitrobenzenediazonium 
nitrates, and, on the other, 2:4-dinitrophenol and p-2:4-dinitrobenzene- 
az phenol, and possibly a small proportion of p-4-nitrobenzeneaz)- 
phenol. The action of a 20% solution of nitric acid of D 1°52 in 
glacial acetic acid gives 2: 4-dinitrophenol and benzenediazonium nitrate. 

With p-benzeneazophenyl methyl (or ethyl) ether, nitric acid of 
D 1:4 gives benzenediazonium nitrate and p-nitrophenol methyl (or 
ethyl) ether. 

With 2N-nitric acid, benzeneazo-8-naphthol reacts similarly to 
p-benzeneazophenol. With nitric acid of D 14, the products are 
1: 6-dinitro-8-naphthol, p-nitrobenzeneazo-8-naphthol, and p-nitro- 
benzenediazonium nitrate ; if the filtered, diluted liquid resulting from 
this reaction is cooled in a freezing mixture, neutralised with 25% 
potassium hydroxide and treated slowly with 30% potassium iodide 
solution, pure p-iodonitrobenzene is obtained. With a 20% solution 
of nitric acid of D 1°52 in glacial acetic acid, benzeneazo-B-naphthol 
gives 1 : 6-dinitro-8-naphthol and benzenediazonium nitrate. 

The action of nitric acid, D 1-4,0n benzeneazo-B-naphthol gives p-nitro- 
benzenediazonium nitrate, whilst with ite methyl ether and with that of 
p methoxybenzeneazo-8-naphthol it yields 1 : 6-dinitro*@-naphthol and 
benzenediazonium or p-methoxybenzenediazonium nitrate. A similar 
difference in behaviour is shown by p-benzeneazophenol and its ethers. 
It appears, then, to be a general rule that, with nitric acid of D 1'4, 
non-etherified hydroxyazo-compounds give nitro-substituted d azonium 
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nitrates, whereas the ethers give diazonium nitrates containing the 
same aromatic radicles as the hydroxyazo-compounds. This requires 
attention when the reaction with nitric acid is employed to establish 
the constitution of a hydroxyazo-compound. 

The action of nitric acid of D 1°4 on p-tolueneazo-8-naphthol gives 
p-toluenediazonium and dinitro-p-toluenediazonium nitrates. As with 
benzeneazo-8-naphthol (see above), p-iodotoluene may be obtained from 
the products of this reaction. T. H. P. 


Phthaleins. III. The Constitution of the Bisazophenol- 
phthaleins and of the Coloured Salts of Phenolphthalein. 
Bernardo Oppo (Ber., 1914, 47, 967—972*. Compare A., 1913, i, 
1110).—An adverse criticism of Schestakov and Nocken’s experiments 
(this vol., i, 335) and a reiteration of the author’s desire to reserve this 
field of work for himself. J.C. C. 


Electrolysis of Proteins and Their Degradation Products. 
James P, Atkinson (Proc. Amer. Soc. Biol. Chem., 1913 ; J. Biol. Chem., 
17, xxxiv—xxxv).—After varying periods of electrolysis in the 
presence of 5 to 10% sulphuric acid, protein solutions cease to give the 
biuret reaction. About 50% of the nitrogen of egg-white, Witte’s 
peptone, and hydrolysed horse serum appear as ammonia. Amino- 
acids (except glycine), uric acid, and urea yield less than 50% of their 
nitrogen as ammonia in the same time. The amount of ammonia 
obtained from amino-acids is roughly inversely proportional to their 
molecular weights. W. D. H. 


Preparation, Composition, and Properties of Caseinogenates 
of Magnesium. Lucius L. Van StyKeand Orgin B. Winter (J. Biol. 
Chem., 1914, 17, 287—291).—If base-free caseinogen is dissolved in 
magnesium hydroxide, containing magnesium oxide in fine suspension, 
and this is treated with hydrochloric acid under specified conditions and 
subjected to dialysis, four magnesium caseinogenates are obtainable : 
(1) basic caseinogenate containing 1°06% magnesium, soluble in water 
and neutral to phenolphthalein ; (2) normal caseinogenate neutral to 
litmus containing 0°71% magnesium ; (3) di-magnesium caseinogenate 
sparingly soluble in water containing 0°24% magnesium, and (4) mono- 
magnesium caseinogenate insoluble in water, containing 0°13% 
magnesium. W. 


Development of the Amino-group on Wool. M. Fort and 
L. L, Lroyp (J. Soc. Dyers, 1914. 30, 73—77).—Use has been made of 
potassium 8-naphthaquinone-4-sulphonate to obtain information on the 
function of amido- and amino-groups in the reactions of wool. 

Potassium -naphthaquinone-4-sulphonate is known to react 
readily with aromatic amines with the formation of potassium 
hydrogen sulphite and an arylimino-derivative of B-naphthaquinone ; 
it is now shown to react similarly with aromatic compounds 
containing an amino-group such as aminocarboxylic acids, amino- 
sulphonic acids, aminophenols, etc., also with certain alkaloids, aliphatic 
amino-acids, and certain compounds containing an imino-group, but not 

* and Gazzetta, 1914, 44, i, 389—396. 


VOL. CVI. i. 


i. 602 ABSTRACTS OF CHEMICAL PAPERS. 


with ammonia, aliphatic amines, or acid amides. Carbamide does not 
condense with the quinonesulphonate, although thiocarbamide and 
biuret do so readily. 

Wool reacts with potassium f-naphthaquinone-4-sulphonate and 
the formation of a fast brown condensation product on the fibre is 
taken as evidence of condensation with amino-groups of the wool in a 
manner similar to that observed with the compounds just cited. 
Treatment of wool with hot dilute solutions of alkalis increases the 
reactivity with the quinonesulphonate, from which it is inferred that 
free amino-groups are developed in the wool substance by this 
treatment and the increase in the affinity of the wool for acid dyes 
brought about at the same time must also be ascribed to the formation 
of free amino-groups in the wool substance. A cold, strong, aqueous 
solution of sodium hydroxide does not produce such a marked change 
as a hot dilute solution of sodium carbonate, whilst woul treated with 
cold, strong sulphuric acid does not react with the quinonesulphonate 
and its affinity for acid dyes is greatly diminished ; dilute acids, however, 
render the wool more open to condensation with the quinonesulphonate. 

General speaking, any treatment that brings about a decrease in 
the affinity of the wool for acid dyes also decreases the reactivity of the 
wool towards the quinonesulphonate and vice versa ; consequently, it 
may be assumed that amino-groups are largely responsible for the 
affinity of wool for acid dyes applied from acid baths. W. H. G. 


The Introduction of Phosphoric Acid into Amino-acids, 
Peptones, Albumoses, and Proteins. C. Nruspera and W. 
OERTEL (Biochem. Zeitsch., 1914, 60, 491—508).—The general method 
employed consists in treating the aqueous solution of the substance 
with phosphoryl chloride dissolved in carbon tetrachloride in the 
presence of magnesia usta. The phosphorus compound is slowly added 
to the cooled aqueous solution and magnesia, which are kept stirred 
with a turbine. From tyrosine, an amorphous substance correspond- 
ing with the formula PO,Mg-O-C,H,-CH,-CH:NH(PO,Mg)-CO,H 
was obtained. Corresponding substances from alanine and glycine 
could not be obtained in a pure state, as the phosphoric acid deriv- 
atives of the simpler amino-acids appear to be very unstable. More 
stable products were obtained from peptones (Witte’s and silk pep- 
tones), from which scission of phosphoric acid takes place on treatment 
with ferments. Corresponding products from blood globulin and 
casein were obtained from solutions of these substances in sodium hydr- 
oxide. In these cases the free acids were obtained ; they are insoluble 
in water. The product from globulin contained 1°77%, and that from 
casein 1°76% of phosphorus. They are both digestible on treatment 
with proteoclastic ferments, and give precipitates when dissolved in 


lime-water, on treatment with a few drops of strong solutions of 
rennin. 8. B.S. 


“Tricresol” as a Substitute for Toluene in Enzyme 
Work. Sara S, Graves and Pariip Apoten Koper (Proc. Amer. Soc. 
Biol. Chem., 1913; J. Biol. Chem., 17, xxix—xxx; J. Amer. Chem. 
Soc., 1914, 36, 757—758).—* Tricresol” (a mixture of o-, m-, and p- 
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cresols) is preferable, as it does not possess many disadvantages of 
toluene. It does not appreciably interfere with enzyme action, 
except in certain cases. W. D. iH. 


Action of Invertase on Sucrose in Methyl and Ethyl 
Alcohols of Different Strengths. Em. Bourquetor and M. 
Bripet (J. Pharm. Chim., 1914, [vii], 9, 321—327).—Invertase is 
much more resistant to the injurious action of ethyl alcohol than of 
methyl alcohol. In the case of the latter the ferment is destroyed 
when the strength of the alcohol reaches 60% by weight, whilst it is 
still active in ethyl alcohol, 90% by volume. ‘The action of the inver- 
tase is, however, diminished by lower concentrations than these. 


W. G. 


The Activity of the Lipodiastase of Castor Seeds at Low 
Temperatures. A. Biancuet (Compt. rend., 1914, 158, 895—896). 
—A comparison of the activity of the lipodiastase, contained in the 
cytoplasma of castor seeds, at 17°, 0°, and —5°, by determining the 
amounts of castor oil saponified by this lipase at these temperatures, 
Saponification takes place at temperatures below 0°, but the activity of 
the enzyme diminishes progressively with the temperature. The 


temperature at which activity ceases must be considerably below — 5°. 
W. G. 


The Theory of Oxidation Ferments. Peroxydase and 


Catalase Reactions of Formaldehyde and Acetaldehyde. 
Gertrup Woker (Ber., 1914, 47, 1024—1029).—In a previous paper 
(Zeitsch. allg. Physiol., 1914, 16, 340) the theory has been developed 
that the different ferment actions(oxygen transmission in the presence of 
hydrogen peroxide, decomposition of hydrogen pe: oxide into water and 
oxygen, reduction of solutions of dyes) are due to the same agent, which 
is identical with the oxygenase of Chodat and Bach (A., 1904, i, 704), 
and has an aldehydic character. In all cases the primary product is aper- 
oxide, OH-CHR:-O-OH, which can then be decomposed in such a manner 
that (1) in the presence of an excess of hydrogen peroxide, oxygen is 
evolved (catalase reaction), (2) that oxygen is transmitted to an 
oxidisable substance (peroxydase reaction), or (3) in absence of hydrogen 
peroxide and air, oxygen is withdrawn fiom an oxidising agent 
(reductase action). The first and second types of reaction can occur 
simultaneously, and the relative prominence of the one or the other 
depends on the nature and quantity of the substances present with 
the ferment. 

Experiments on the identity of catalase and peroxydase in plant sap 
carried out in conjunction with Begemann (Zeitsch. allg. Physiol., 1914, 
16, 350) have shown that the catalase action and peroxydase actions 
are destroyed at practically the same temperature, that the content of 
catalase is practically always parallel with that of peroxydase, and 
that the relationship is not altered by dialysis. With mushroom sap, 
the sole material with which the peroxydase reaction has not been 
observed, the catalase action is very vigorous. 

In support of the theory that the fermentative principle of these 

832 
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three actions has an aldehydic character, the author has investigated 
the action of formaldebyde, and shows that, in addition to its well 
known reducing action, it can also produce the catalase and peroxydase 
effects. Thus, when treated with hydrogen peroxide and benzidine 
or with guaiacum tincture and oil of turpentine, a blue coloration is 
developed, the intensity and time of appearance of which depends on 
the concentration of the formaldebyde and varies in the same manner 
as that produced by natural peroxydase. Also, when mixed with 
hydrogen peroxide, formaldehyde causes an evolution of oxygen. 
Acetaldehyde behaves in a similar manner. After repeated fractiona- 
tion, benzaldehyde gives a blue coloration in the presence of hydrogen 
peroxide ; preserved benzaldehyde, in consequence of its content of 
peroxides, gives a blue colour with benzidine alone, which is hindered 
by hydrogen ;eroxide as a result of the rapid mutual decomposition of 
the peroxides. A catalase reaction has not been observed wit) benz- 
aldehyde, the substance appearing to function rather as a preservative 
of hydrogen peroxide. 

Dextrose does not show the peroxydase reaction. Hydroxy-alde- 
hydes (salicylaldehyde, protocatechualdehyde, vanillin, ortho-vanillin, 
o-vitrovanillin, veratraldehyde, methylvanillin, and piperonal) either 
do not give a coloration, or the latter is masked by the intense yellow 
or orange-red colour which develops by the action of the aldehydes on 
benzidine without intervention of hydrogen peroxide. H. W. 


Carboxylase. V. I. Patiapin, N. N. Gromov, and N. N. Monte- 
VERDE (Bull. Acad. Sci. St. Pétersbourg, 1914, 297—315).—The action 
of the carboxylase of several preparations of dead yeast has been 
studied under various conditions at 18—20°, the amounts of carbon 
dicexide evolved being measured by means of a Pettenkofer’s tube ; 
toluene was employed as antiseptic. 

Free pyruvic acid acts on zymin as a poison, retarding auto-fermen- 
tation ; neutralisation with potassium hydroxide after twenty-three 
hours effects little improvement. Potassium pyruvate produces, how- 
ever, a marked increase in the quantity of carbon dioxide evolved 
during auto-fermentation, this increase being especially large with 
zymin poor in glycogen. The presence of dipotassium hydrogen 
phos; hate causes considerable acceleration of the decomposition of 
free pyruvic acid, this effect being explained by the following equa- 
tions: CH,*CO-CO,H + Na,HPO,=CH,°CO-CO,Na+NaH,PO, and 
CH,°CHO + NaHCO, + NaH,PO, = CH,-CHO + Na,HPO, + 
CO, + H,0. 

Experiments were made with sucrose with a view to decide if the 
resolution of pyruvic acid and alcoholic fermentation are processes 
independent one of the other, but the results are not absolutely con- 
clusive. The course of the action of carboxylase is quite different 
from that of zymase, since the latter displays its maximal activity 
after some hours, whereas the former functions most energetically at 
first and rapidly loses in activity. 

Experiments with juice obtained from yeast dried by von Lebedev’s 
method show that sucrose and pyruvic acid together give carbon 
dioxide in quantity less than the sum of the quantities given by 
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sucrose and pyruvic acid separately ; also in the former case, the 
evolution of gas shows a second maximum, possibly owing to stimula- 
tion of alcoholic fermentation by the acetaldehyde formed. 

An old specimen of zymin, devoid of the power to ferment sucrose, 
was found to retain considerable capacity for auto-fermentation, which 
was stopped by the introduction of sucrose, so that auto-fermentation 
cannot be regarded as typical alcoholic fermentation. This conclusion 
is confirmed by Lvov’s results (A., 1913, i, 943), which showed that 
methylene-blue retards the evolution of carbon dioxide during the 
fermentation of sucrose and stimulates it during auto-fermentation. 

The action on sucrose of hefanol which had almost entirely lost its 
fermenting power was found to be practically unaffected by boiled 
taka-diastase solution, but addition of boiled hefanol juice restored the 
ability to ferment sucrose. When all three of these solutions had 
ceased to evolve gas, addition of potassium pyruvate in each case caused 
renewed activity. With the solution containing the boiled hefanol 
juice, which had given a large quantity of gas with the sucrose alone, 
this second evolution of gas exceeded that of the liquid containing 
only hefanol and sucrose, which previously gave practically no gas. 
Hence, carboxylase is either independent of alcoholic fermentation or 
is stimulated by the hefanol juice’ 

In absence of sucrose, carboxylase is stimulated not at all by boiled 

or unboiled taka-diastase solution, and but slightly by boiled hefanol 
uice. 
' Extraction of hefanol with methyl alcohol virtually destroys its 
capacity of fermenting sucrose, but only slightly retards the activity 
of its carboxylase. Auto-fermentation seems to cease with hefanol 
extracted by means of methyl alcohol. Hence, in order to study the 
action of carboxylase in as pure a form as possible, this extraction 
should be carried out previously. 

The resolution of free pyruvic acid is scarcely affected by extraction 
of the hefanol with either toluene or methyl alcohol. During autolysis 
carboxylase is destroyed gradually, and at about the same rate as is 
zymase. 

In high concentration, glycerol paralyses the activity of carboxylase, 
but in weak solutions it extends the activity over an increased 
period. 

Hydrogen peroxide decomposes pyruvic acid with the same velocity 
as does carboxylase, and in the former case this velocity is slightly 
diminished by addition of peroxydase from horse-radish. This observa- 
tion furnishes a new proof that peroxydase oxidises only aromatic 
compounds. Indeed, the addition of peroxydase and catechol almost 
entirely arrests the decomposition of pyruvic acid by hydrogen peroxide, 
the peroxydase directing the action of the peroxide to the catechol. 
Consequently, the system peroxydase-respiratory chromogen serves for 
the removal of hydrogen: C,H,0, + O = C,H,0, + H,O (compare Palladin, 
A., 1912, ii, 570). =. & F, 


The Fermentative Decomposition of Hydrogen Peroxide. 
P. Warntic and O. Stecue (Biochem. Zeitsch., 1914, 60, 463—471).— 
The authors’ reply to certain criticisms of Michaelis and Pechstein 
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(Abstr., 1913, i, 1008) on their results on the effect on activity of 
agitation of ferment solutions, and point out the reasons why they 
have failed to reproduce these results. They object also to certain 
theoretical deductions of Michaelis and Pechstein, on the ground that 
such deductions are applicable only to homogeneous systems, and not 
to heterogeneous solutions containing colloids, such as catalase. In 
this case they regard the measured reaction as due to a diffusion 
process, S. B. 8. 


Mode of Action of Soja Bean Urease. Donatp D. van StyKe 
and Gienn E. Cutien (Proc. Amer. Soc. Biol. Chem., 1913; J. Biol. 
Chem., 17, xxviii—xxix).—The concentration of a urea solution can 
be varied between 0°2 and 10% without influencing the rate at which 
ammonia is formed by a given concentration of urease. If the latter 
is varied, the initial rate of urea decomposition varies proportionately. 
These facts indicate that the enzyme combines with a definite 
maximum amount of urea, and the presence of excess of urea beyond 
this does not affect the rate of the reaction. 

As the reaction proceeds, the ammonia formed causes a progressive 
retardation of the rate, until the latter has been depressed to about 
one-eighth of its original velocity ; beyond this point the rate remains 
fairly constant. Between 10° and 50°, each 10° rise doubles the rate. 
The optimum temperature is about 60°. W. D. H. 


Soja Bean Urease ; the Effect of Dilution, Acids, Alkalis, 
and Ethyl Alcohol. E. K. Marsnatt, jun. (J. Biol. Chem., 1914, 
17, 351—362).—The velocity of the hydrolysis of urea by urease is 
proportional to the enzyme concentration ; it increases with dilution to 
a maximum, and with further dilution decreases slightly. It is 
independent of the hydrogen or hydroxy] ion concentration within rather 
narrow limits. Hydrochloric acid and sodium hydroxide in sufficient 
amount inhibit and then destroy the enzyme. Ethyl alcohol exercises 
only a slight inhibitory and destructive action. W. D. H. 


o-Anisidinearsinic [4-Amino-3-methoxyphenylarsinic] Acid 
and Certain of its Derivatives. L. Benpa (Ber. 1914, 47, 
995—1110).—The primary object of the investigation was the examin- 
ation of therapeutic influence of the methoxy-group, which was found 
to be unfavourable. 

The preparation of 4-amino-3-methoxyphenylarsinic acid is described. 
On nitration, it yields a mixture of 6-nitro-4-amino-3-methoxyphenyl- 
arsinic acid and 2-nitro-4-amino-3-methoxyphenylarsinic acid, which can 
be separated by taking advantage of their different solubility in 
water. ‘The constitution of these acids cannot be directly determined, 
since boiling 10% sulphuric acid does not cause the elimination of the 
*AsO(OH), group, whilst treatment with water or acids at higher 
temperatures under pressure effectsa profound decomposition. When, 
however, 4-acetylamino-3-hydroxyphenylarsinic acid is nitrated, 
2-nitro-4-acetylamino-3-hydroxyphenylarsinic acid is obtained as sole 
product and the position of the nitro-group follows from its transform- 
ation by 10% sulphuric acid into 2-nitro-6-aminophenol (compare 
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Stuckenburg, Annalen, 1880, 205, 86). On saponification with alkali, 
the acid is converted into 2-nitro-4-amino-3-hydroxyphenylarsinic acid, 
which with 10% sulphuric acid yields 2-nitro-6-aminophenol and 
on diazotisation yields intense yellowish-orange solutions giving 
characteristic colorations with R-salt and resorcinol. When, on the 
other hand, either of tho nitroanisidinearsinic acids is diazotised, 
colourless or pale yellow solutions are obtained, which, when preserved 
or heated to 40 —50°, do not evolve nitrogen and yield intensely yellow 
or yellowish-orange diazo-compounds, having colour reactions quite 
different from those of the original solutions. This change is shown 
to be due to the replacement of the methoxy- by the hydroxy-group, 
and since the orange-yellow diazo-compound obtained by warming 
diazotised solutions of the more readily soluble nitroanisidinearsinic 
acid is identical with that obtained from 2-nitro-4-amino-3-hydroxy- 
phenylarsinic acid, the constitution of the former is fixed. Consequently, 
the sparingly soluble acid must be 6-nitro-4-amino-3-methoxyphenyl- 
arsinic acid. This is directly proved by reducing the acid by ferrous 
chloride (compare A., 1912, i, 62) to diaminomethoxyphenylarsinic acid, 
which yields arsenic-free azo-dyes identical with those obtained from 
2:4-diaminoanisole. An analogous easy replacement of the -AsO(OH), 
group by the group R-N:N— has been observed inthe case of 
p-hydroxyphenylarsinic acid (A., 1912, i, 64). 

It is remarkable that 2-nitro-4-amino-3-hydroxyphenylarsinic acid is 
the sole product of the nitration of 4-acetylamino-3-hydroxyphenyl- 
arsinie acid, and thus in this case the hydroxyl group exerts an 
influence only on the hydrogen atom in the ortho-position, whereas the 
nitration of 4-acetylamino-3-methoxyphenylarsinic acid yields two 
isomeric nitro-acids in which the -NO, groups occupy the positions 
2 and 6 respectively. 

4-Amino-3-methoayphenylarsinie acid, NH,*C,H,(OMe):AsO(OH),, 
cannot be advantageously prepared by the direct action of arsenic acid 
on o-anisidine (compare A., 1908, i, 591, 747), since the yield of product 
is small and difficulties are met in its extraction. It may, however, be 
obtained by the following precess: a diazotised solution of 3-nitro- 
4-aminophenylarsinic acid (Bertheim, A., 1911, i, 1055) is poured into 
an alkaline solution of B-naphthol, when the dye is precipitated in the 
form of a crystalline sodium salt. This is alkylated by boiling its 
methyl-aleoholic solution with methyl p-toluenesulphonate and 
sodium carbonate until a portion of the solution remains red 
when diluted with water. The cinnabar-red dye thus obtained is 
reduced by sodium hyposulphite in the manner described for 
3-nitro-4-aminophenylarsinic acid (A., 1912, i, 148), whereby 4-amino- 
3-methoxyphenylarsinic acid is obtained in centimetre-long, colourless 
needles, which are readily soluble in hot water, and have no sharp 
temperature of decomposition. The diazo-compound is colourless, and 
gives a bluish-red coloration with R-salt. 

4-Acetylamino-3-methoxyphenylarsinic acid, white needles, darkening 
at 275° and decomposing at 285—287°, is prepared by the addition of 
acetic anhydride to a solution of 4-amino-2-methoxyphenylarsinic acid 
in N-sodium hydroxide solution. On nitration in sulphuric acid 
solution, it yields a mixture of 6-nitro-4-acetylamino-3-msthoxyphenyl- 
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arsinic acid and 2-nitro-4-acetylamino-3-methoxyphenylarsinic acid, from 
which the former, yellow needles, is readily isolated by crystallisation 
of the crude product from water. For the isolation of both products 
(or of their derivatives) it is preferable to saponify the crude mixture 
with hot aqueous potassium hydroxide. The solution is cooled to 40° 
and sulphuric acid added until Congo-red paper is just turned brown, 
when 6-nitro-4-amino-3-methoxyphenylarsinic acid is precipitated. It 
forms orange needles, which dissolve in sodium carbonate, hydroxide or 
acetate, yielding intensely orange-coloured solutions. It is sparingly 
soluble in JV-hydrochloric acid, and, on addition of sodium nitrite, 
yields a practically colourless solution which with R-salt and resorcinol 
gives a red and an orange coloration respectively. The diazo-solution, 
however, rapidly becomes lemon-yellow, and then gives reddish-violet 
and yellowish-red colorations with R-salt and resorcinol. 2-Nitro- 
4-amino-3-methoxyphenylarsinic acid is obtained by the further 
addition of sulphuric acid (until Congo-red paper is turned blue) to the 
filtrate obtained after separating the isomeride. It forms orange- 
yellow needles, which form pale yellow solutions in sodium carbonate, 
hydroxide or acetate. Its intensely yellow solution in V-hydrochloric 
acid is practically decolorised by addition of sodium nitrite, and the 
diazo-compound gives yellowish-red and orange-yellow colorations with 
R-salts and resorcinol respectively. Solutions of the diazo-compound 
rapidly become intensely orange-coloured and then yield bluish-violet 
and bluish-red colorations with R-salt and resorcinol. The orange- 
coloured diazo-compound is identical with that obtained from 2-nitro- 
4-amino-3-bydroxyphenylarsinic acid, giving the same reactions and, 
in particular, the same azo-dyes, 
6-Nitro-4-amino-3-methoxyphenylarsinic acid is reduced by ferrous 
chloride and sodium hydroxide to 4 : 6-diamino-3-methoxyphenylarsinic 
acid, colourless needles. 1t dissolves in bydrochloric acid, yielding a 
colourless solution, which becomes orange-yellow on addition of nitrite ; 
R-salt and resorcinol give intense bluish-red and orange colorations. 
When the acetic acid solution of the acid is treated with p-nitrodiazo- 
benzene, a cinnabar-red dye is obtained, which does not contain arsenic 
and is identical with the compound prepared from p-nitrodiazobenzene 
and 2: 4-diaminoanisole. A diazotised solution of sulphanilic acid also 
completely displaces the -AsO(OH), group at the ordinary temperature. 
2-Nitro-4-amino-3-methoxyphenylarsinic acid is similarly reduced by 
ferrous chloride and sodium hydroxide ; in this case, the corresponding 
free acid could not be directly obtained, and was therefore isolated in 
the form of its magnesium salt, white powder. The latter dissolves in 
mineral acids, the solution becomes intensely yellow on addition of 
sodium nitrite, and couples with R-salt and resorcinol, yielding red and 
As0(OH), orange colorations respectively. The action of 
p-nitrodiazobenzene leads to the formation of a 
( ‘NH, yellow dye which contains arsenic, whilst a 
R-N:N-\ OCH, diazotised solution of sulphanilic acid also yields a 
XH dye which is soluble in sodium carbonate and 
: contains arsenic. These dyes have the annexed 
general formula. 


4-Acetylamino-3-hydroryphenylarsinic acid, colourless needles, is 
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prepared by the addition of acetic anhydride to a solution of 4-amino- 
3-hydroxyphenylarsinic acid (A., 1912, i, 148) in V-sodium hydroxide. 
When nitrated in sulphuric acid solution, it- gives 2-nitro-4-acetyl- 
amino-3-hydroxyphenylarsinie acid, orange needles, darkening from 
200°, m. p. about 220° (decomp.). The latter is hydrolysed by 
2N-sulphuric acid with the formation of 2-nitro-6-aminophenol. 
When heated on the water-bath with aqueous potassium hydroxide 
and subsequently acidified, it yields 2-nitro-4-amino-3-hydroxypheny]- 
arsinic acid, brownish-red needles, which gradually darken when 
heated, and are not melted at 280°. Its reactions with sodium nitrite 
and then with resorcinol and R-salt respectively are identical with 
those described for the diazotised and warmed solution of 2-nitro- 
4-amino-3-methoxyphenylarsinic acid. When boiled with 2¥-sulphuric 
acid it yields 2-nitro-6-aminophenol. On reduction with ferrous 
chloride in alkaline solution, it gives a readily soluble diaminohydroxy- 
acid, 

The conversion of 2-nitro-4-acetylamino-3-hydroxyphenylarsinic acid 
into 2-nitro-6-aminophenol is effected by boiling under reflux with 
2N-sulphuric acid. The phenol is purified by sublimation, and forms 
long, red needles, m. p. 111—112°. The colourless solution in 
N-hydrochloric acid becomes intensely yellow on addition of sodium 
nitrite ; the diazo-solution give: with R-salt a blue, with resorcinol a 
red coloration. H. W. 


Preparation of Unsymmetrical Arseno-compounds. Fakrs- 
WERKE VORM. Merster, Lucius & Brininec (D.R.-P. 270254. 
Compare A., 1913, i, 116, 415).— Unsymmetrical arseno-compounds are 
prepared by reducing a mixture of an arsinic acid (or oxide) and an 
inorganic arsenic compound. Examples are given illustrating the 
reduction of mixtures of the following substances : (1) phenylarsinic 
acid and sodium arsenite ; (2) 3-amino-4-hydroxyphenylarsinic acid 
and sodium arsenite, and (3) p-aminophenylarsenious oxide and arsenic 
trichloride. The products contain from 45 to 57% and are of use in 
the treatment of trypanosomiasis. J. C. C. 


Preparation of Mixed Arsenic-Phosphorus, Arsenic-Arsenic, 
Arsenic-Antimony, Arsenic-Selenium, and Arsenic-Tellurium 
Compounds. fFarBweRKE vorm. Meister, Lucius & Brtnine 
(D.R.-P. 269699).—The above compounds are obtained by the action 
of phosphorus, arsenic, antimony, selenium, and tellurium hydrides on 
aromatic arsine dichlorides, for example, phenylarsine dichloride or its 
derivatives. Examples are given of the preparation of compounds 
from (1) p-aminophenylarsine dichloride hydrate and hydrogen phos- 
phide ; (2) 3-amino-4-hydroxyphenylarsine dichloride and hydrogen 
phosphide ; (3) 3-nitro-4-aminophenylarsine dichloride and hydrogen 
phosphide; (4) phenylarsine dichloride and arsenic trihydride ; 
(5) p-aminophenylarsine dichloride and arsenic trihydride ; (6) 3 -amino- 
4-hydroxyphenylarsine dichloride hydrochloride and arsenic trihydride ; 
(7) the preceding salt and antimony trihydride; (8) the same and 
hydrogen selenide, the product having the formula HCi,NH,°C,H,°AsSe, 
and (9) the same and hydrogen telluride, the product having the 
formula HCl,NH,°C,H,°AsTe. J. C. C. 
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Preparation of Antimony Compounds. FARBWERKE VoRM. 
Meister, Lucius & Britynine (D.R.-P. 269743).—Arseno-stibino- 
compounds of the formula R’:As:Sb-R”, are obtained by the inter- 
action of aromatic arsines and antimony compounds of the formula 
SbRX, (X=halogen and R=organic or inorganic group). 3-Amino- 
4-hydroxyphenylarsine and antimony trichloride give a brownish-red 
powder ; the compound forms a sparingly soluble sulphate. The 
same arsenic compound and phenylstibine dichloride give a yellowish- 
brown substance, C,H,*Sb: As*C,H,(OH)-NH,, HCl, and p-acetylamino- 
phenylarsine and antimony tribromide yield a reddish-brown compound, 
NHAc:C,H,°As-SbBr. J.C. C. 


Preparation of Arsenic-antimony Compounds. FARBWERKE 
vorm. Meister, Lucius & Brinine (D.R.-P. 269744. Compare pre- 
ceding abstract)—In place of the antimony halogen compounds 
mentioned in the chief patent, compounds of antimony containing 
oxygen may be employed. 3-Amino-4-hydroxyphenylarsine and tartar 
emetic yield a brownish-yellow substance of the probable formula 
CH,°CO,’Sb: As*C,H,(OH)-NH,,HCI, which forms a sparingly-soluble 
sulphate. Antimonyl chloride and 4-amino-3-carbomethoxypheny!- 
arsine give a brown condensation product, and phenylstibine oxide 
and p-hydroxyphenylarsine yield a brown substance of the formula 
HO-C,H,°As-SbPh. J.C. C. 


Preparation of Arsenic-bismuth Compounds. Farswerke 
vorm. Meister, Lucius & Brinine (D.R.-P. 269745. Compare preceding 
abstracts).—Compounds analogous to those described in the chief 
patent (269743 above) are obtained by using bismuth compounds, such 
as the trichloride, tribromide, and tri-iodide, instead of the antimony 
compounds there mentioned. The condensation of 3-amino-4-hydroxy- 
phenylarsine and bismuth trichloride yields a black compound, and of 
p-acetylaminophenylarsine and bismuth tribromide, also a_ black 


substance. These are slowly decomposed by acids or alkalis. 
J.C. C. 


Structure of Magnesium Organic Complexes and the 
Mechanism of their Formation. V. Tscneincev (J. pr. Chem., 
1914, [ii], 89, 86—92).—A criticism of Stadnikov’s views on these 
subjects (A., 1912, i, 109, 971). F. B. 


Colloidal Mercuri-organic Compounds. II. M. Rarro and 
G. Rosst (Gazzetta, 1914, 44, 109—119; Koll. Zeitsch., 1914, 14, 
131—136).—The authors have studied further the colloidal properties 
of the acetate of pentamercuriacetanilide previously described (A., 
1912, i, 931) and of other similar compounds. 

The acetate of 2: 4-dimercuriacetanilide prepared by Pesci (A., 1899, 
i, 908) exhibits no colloidal characters. 

The acetate of 2:3: 4: 6-tetramercuriacctanilide, 

C;,H(HgOAc),-NHAc,H,O, 
obtained by heating an intimate mixture of mercuric acetate and 
acetanilide first at 120° and finally at 150°, is precipitated by alcohol 


ORGANIC CHEMISTRY. i. 611 


as a crystalline product, which dries to a vitreous mass resembling 
gum arabic ; it gives a white powder, dissolving readily in water and 
decomposing at above 195°. Its solutions, unlike those of the acetate 
of pentamercuriacetanilide, give no precipitate with acetic acid, but 
heating at 80° produces a coagulum, which redissolves completely at 
ordinary temperatures. Its constitution is shown by its conversion 
into 2:3: 4:6-tetrabromoacetanilide when treated with bromine and 
potassium bromide. 

Prolonged dialysis of the acid solutions of tetra- and penta-mercuri- 
acetanilide acetates results in coagulation in the dialyser, so that the 
presence of acetic acid is a necessary condition for obtaining stable 
colloidal solutions. Ultramicroscopic examination shows numerous 
small particles in the solutions before dialysis, but afterwards the 
coagulum presents crystalline structure. 

The course of the successive stages, colloid—coagulum-crystals, was 
studied by ultrafiltration (compare Malfitano, A., 1912, ii, 240) com- 
bined with ultramicroscopic observation. The results show that, 
although in certain dilutions acetic acid acts as a colloid-former, when 
more concentrated it favours crystallisation. T. H. P. 


Mercuriation of Some Naphthalene Derivatives. Ricaarp 
BrreceR snd WERNER ScHULEMANN (J. pr. Chem., 1914, [ii], 89, 
97—183).—The authors have prepared a number of mercuriated 
derivatives of the naphthylamiues, naphthols, and their sulphonic 
acids of the general formula R-Hg*X (where, X = OAc, Cl, I, Br), and 


find that the stability of the carbon-mercury linking depends not only 
on the constitution of the aromatic residue, R, but also on the nature 
of the electronegative radicle attached to the mercury. 

Thus, whilst sodium 1-acetoxymercuri-8-naphthol- 6-sulphonate is 
stable towards ammonium sulphide, the corresponding iodomercuri- 
compound readily yields mercuric sulphide ; the stability of the chloro- 
mercuri- and bromomercuri-derivatives lies intermediately between 
those of the acetoxy- and iodo-compounds, the chloro-derivative being 
more stable than the bromo-compound. 

These differences in the stability of the carbon-mercury linking are 
discussed from the point of view of the divisibility of the valency 
bond. 

The addition of mercuric acetate to a-naphthol in acetic acid solution 
results in the formation of a white, crystalline substance, which, when 
washed with water, acquires an intense yellow colour, and might be 
considered to be a quinonoid compound of the constitution 


C,H oe CH: Og) >C0 ; the analysis, however, agrees better with the 


formula C,,H,O,Hg. 

If excess of mercuric acetate is employed, 2 : 4-diacetoxydimercuri- 

C(OH) »HgOA 

a-naphthol, C,H ‘ong -OAc):CH 
needles, which show the same behaviour towards water as the preceding 
compound. 

In aqueous solution mercuric acetate reacts with sodium 8-naphthol- 
6-sulphonate and sodium a-naphthol-4-sulphonate, yielding sodiwm 


, is precipitated in colourless 
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1-acetoxymercuri-B-naphthol-6-sulphonate and sodium 2-acetoxymercuri-a 
naphthol-4-sulphonate respectively. 

The interaction of B-naphthylamine and mercuric acetate in acetic 
acid solution gives rise to 1-acetoxymercuri-B-naphthylamine, 

NH,°C,,H,*Hg*OAc, 
whil-t a-naphthylamine forms 2 : 4-diacetoxydimercuri-a-naphthylamine, 
NH,°C,,H,(Hg-OAc),. 

The action of sodium hydroxide on the product resulting from the 
interaction of sodiumf-naphthylamine-6-sulphonate and mercuric acetate 
yields a yellow compound (I.), together with sodium 1-hydroximercuri- 
B-naphthylamine-6-sulphonate, NH,*C,,H,(Hg*OH)-SO,Na, which forms 
colourless crystals containing 1H,U. 

NH,OAc pounce 


fa’) | )\/\geitiic 


VA Bona hvats 
So, —SO, Hg-OAc 


(I.) (IIL.) 


The sodium salt of a-naphthylamine-4-sul phonic acid yields a colour- 
less substance (II.), which is converted by sodium hydroxide into a 
yellow sodium 1-hydroxymercuri-a-naphthylamine-4-sulphonate, 

NH,°C,,H,(Hg*OH)-SO,Na. 

Sodium 8-amino-a-naphthylamine-5-sulphonate gives rise to a canary- 
yellow dimercuri-compound (IIT.). 

The mercuriation of 8-amino-a-naphthol-3 : 5-disulphonic acid under 
various conditions was investigated, but the products had no definite 
composition. On benzoylation the sodium salt of the last-named 
acid yields a dibenzoyl derivative, OBz*C,,H,(SO,Na),-NHBz, which 
crystallises in white needles or leaflets and does not form a mercury 
derivative ; partial hydrolysis of the dibenzoyl derivative yields 
sodium %&-benzoylamino-a-naphthol-3 :5-disulphonate. This forms a 
white, crystalline powder, and couples with diazotised sulphanilic acid, 
benzidine, and o-tolidine, yielding red, violet and bluish-violet azo-dyes 
respectively. On treatment with mercuric acetate, it forms a mercuri- 
derivative, which, however, could not be isolated in a pure condition. 

The disodium salt of 8-amino-a-naphthol-3 : 5-disulphonic acid reacts 
with benzaldehyde in aqueous solution to form a benzylidene deriv- 
ative, whilst the monosodium salt gives rise to an acridine compound 
(formula IV), which crystallises in slender, orange needles. 


SO,Na/ NOH OH/ \SO,Na He 


_NH- 
ee YN /\on 
SO,N: SO,NH, ‘CO, 
“\/7\ cup, \% \V4 
(IV.) (V.) 

The interaction of 3-hydroxy-8-naphthoic acid and mercuric acetate 
yields a mixture of the compounds (V and VI), of which the 
former reacts with diazotised sulphanilic acid, yielding a brick-red 
azo-compound (VII) (identical with that obtained by directly coupling 
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3-hydroxynaphthoic acid with sulphanilic acid), and with iodine in 
aqueous potassium iodide to form 4-iodo-3-hydroxy-B-naphthoic acid 
H C0,” Y's N:N-C,H,:SO,Na 
CY a OA aa: 
} CO,H | CO,H 
yt gt Wow 
(VI.) (VII.) 
This erystallises is slender, yellow needles, and on treatment with 
diazotised sulphanilic acid yields the same azo-derivative as the original 
mercuri-compound. 

An account is given of the behaviour of the above mercury com- 
pounds towards potassium chloride, bromide and iodide, and of the 
stability of the resulting compounds toward ammonium sulphide. 

The mercuriation of a number of other naphthol- and naphthyl- 
amine-sulphonic acids is described, but the products had no definite 
composition. F. B. 


Physiological Chemistry. 


A New Respiratory Chamber. A. C. Kouts and A. S. 
LoEvENHART (Proc. Amer. Soc. Biol. Chem., 1913; J. Biol. Chem., 17, 
XXXVilli—xxxix).—The chamber was designed for the purpose of 
estimating the effect of reducing the oxygen in the inspired air on 
the red corpuscles and hemoglobin. In rabbits there is a distinct 
increase of both; increase of basophilic macrocytes in the blood 
indicates that this is due to stimulation of the red marrow. 

W. D. H. 


A Respiration Incubator for the Study of Metabolism in 
New-born and Prematurely-born Infants. Jonun R. Muruin 
(Proc. Amer. Soc. Biol. Chem., 1913 ; J. Biol. Chem., 17, xxxix—x]).— 
A Freas electric incubator was transformed into a respiration 


calorimeter by certain ingenious contrivances, which are described. 
W. D. H. 


The Influence of Food and Posture on the Alveolar Carbon 
Dioxide Tension in Man. Harotp L. Hicerxs (Amer. J. Physiol., 
1914, 34, 114—126).—The alveolar tension of carbon dioxide rises 
after the intake of food, and remains high whilst digestion is in 
progress; coffee causes vaso-constriction and a fall of the tension; 
vaso-dilatation coincides with a low tension. The tension also rises 
with the erect position, and is lowest in the lying posture. The 
variations, especially those due to alterations of position, can hardly 
be due to changes in the H-ion concentration of the blood; some 
other factor must affect the respiratory centre. W. D. H. 
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Hyperpnoa as a Result of Pain and of Etherin Man. A. L. 
Meyer (J. Physiol., 1914, 48, 47—52).—Y. Henderson’s views on the 
relationship of acapnia to shock have been largely deduced from 
experiments on animals. The present work was done on man. 


Pain of moderate intensity (clamp screwed on to finger) and of 
short duration (two to three minutes) produces hyperpnea and a 
lowering of the alveolar tension of carbon dioxide; the respiratory 
quotient is increased. Ether also in low concentration produces 
hyperpneea of variable degree, usually in about a minute; with 
higher concentrations the breathing is diminished. 


W. D. H. 


Oxygen Requirements of Shell Fish. Puaiip H. MitcHevi 
(Proc. Amer. Soc. Biol. Chem. 1913; J. Biol. Chem., 17, 
xxxi—xxxii).—Oysters use from 7—35 dg. of oxygen per hour per 
100 grams of body-weight; it varies with the temperature; when 
firmly closed they take no oxygen from the water. Data for 


Mya arenaria (clam) and Venus mercenaria (quahog) are also 
given. W. D. H. 


The Control of Oxygen Utilisation in Cases of Anzmia. 
R. Bretina (Biochem. Zettsch., 1914, 60, 421—437).—When the 
power of combination with carbon dioxide of the blood of various 
animals is estimated by the tonometric method of Morawitz, it is 
found that this power is a constant for each individual animal 
(rabbits). It varies, however, with different individuals. After 
two days of starvation, the combining power diminishes as a result 
of acidosis. The blood of anemic animals with 25—29% hzemo- 
globin has, in condition of rest, the normal combining power of 
carbon dioxide. In such cases of anemia (produced experiment- 
ally) there is no want of oxygen. When, however, the hemoglobin 
is reduced to below 20%, the combining power of the arterial blood 
for carbon dioxide is diminished, indicating a slightly diminished 


oxidation. S. B. 8. 


Comparative Estimations of Oxygen and Carbon Dioxide in 
Arterial and Venous Blood at Paris, Chamonix, and Mont 
Blanc. Raovut Bayeux and Pau CHEvALLIER (Compt. rend., 1914, 
158, 958—961).—The determinations were made on the venous 
blood of the authors and the venous and arterial blood of rabbits. 
The results show that a high altitude produces a variation in the 
amount of — and carbon dioxide in the blood, both increasing 
with the height. The increase in the amount of carbon dioxide is 
more marked than that of oxygen. Mountain sickness does not 
appear to appreciably modify the amount of carbon dioxide in 
the blood, but it is accompanied by a notable diminution of the 
oxygen in venous blood. W. G. 


Blood Pressure and Vaso-motor Irritability in the Anee- 
thetised Dog. R. G. Hoskins and Homza Wuerton (Amer. J. 
Physiol., 1914, 34, 81—88).—In various dogs the mean arterial 
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pressure, and the changes in it produced by given doses of 
adrenaline or nicotine, manifest certain variations, but their 
constancy is sufficient to permit of their being used as criteria of 


the activity and irritability of the sympathetic system. 
W. Dz. H. 


A Tonometric Method for Determining the Equilibrium 
between Acids and Bases in the Organism. P. Morawirz and 
J. CHANDLER WALKER (Biochem. Zeitsch., 1914, 60, 395—420).—The 
authors give a detailed criticism of the general methods for deter- 
mining the reaction of the blood. The method of analysis of the 
alveolar air appears to be a satisfactory one, provided that there 
is no change in the stimulability of the respiratory centre, and 
that the sample taken represents truly the alveolar air, which does 
not happen in certain cases of respiratory disturbance. The estima- 
tion of the carbon dioxide bound in the blood is also a satisfactory 
method, but the original method of determining this, as suggested 
by Walter (that is, simple carbon dioxide estimation in venous 
blood), contains certain sources of error. Under certain conditions, 
this carbon dioxide estimation gives more trustworthy results than 
physical chemical methods, and a process is now described by 
means of which such results can be obtained. The blood is shaken 
with an atmosphere of given carbon dioxide tension (3—5%) in a 
pear-shaped flask (which is figured in the text), which is kept at 
constant temperature in a thermos flask. The blood is then re- 
moved, and the carbon dioxide in it is then estimated in a Barcroft 
apparatus. The method is well adapted to animal experiments, but 
certain errors are apt to occur in the case of human blood when 
only venous blood is available. With certain precautions, how- 
ever, these errors may be reduced to a minimum, or even eliminated 
altogether. S. B. S. 


Diminished Blood-alkalinity in Experimental Uremia. 
Fritz Extmenporr (Biochem. Zeitsch., 1914, 60, 438—446).-—When 
uremia is produced in animals by ligaturing the ureters or 
administration of uranium nitrate, the blood shows a diminished 
power of combining with carbon dioxide (as determined by the 


Morawitz tonometric method), and consequently a higher acidity. 
S. B. S. 


The Uric Acid of the Blood. Ervyzst Srernirz (Zeitsch. physiol. 
Chem., 1914, 90, 108—123).—Folin’s colorimetric method may be 
employed so that uric acid estimations may be easily made with 
10 c.c. of blood or serum. On a purine-free diet, normal blood 
contains, on the average, 0°003% of uric acid; this endogenous 
uric acid may rise to 0°005% in gout, and nearly as much in 
“atypical gout’ (Goldscheider). After an ordinary diet, a purine- 
free diet soon causes a fall to the normal level. Atophan 
diminishes the quantity markedly. Uric acid estimation in the 
blood may be employed for diagnostic purposes. W. D. H. 
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The Crystallisation of an Oxyhaemocyanin from an 
Arthropod. Cx. Duérf and A. Burpe. (Compt. rend., 1914, 158, 
978—981).—The authors have obtained an oxyhemocyanin in a 
crystalline form from the blood of a spiny lobster by the follow- 
ing process. The blood was defibrinated, filtered, and dialysed 
until the greater part of the salts were removed, the dialysed blood 
having a specific conductivity of between 44 and 58x10-°. This 
blood was then placed in an electrolytic cell and a current passed. 
The hemocyanin travelled to the anode, and was precipitated there. 
To the liquid containing the precipitate, sodium chloride solution 
was added until the saline concentration was 1%. The oxyhemo- 
cyanin dissolved immediately, but in a few moments a crystalline 
deposit began to form on the walls and base of the vessel, and con- 
sisted of rhombododecahedra of oxyhzemocyanin. Occasionally 
crystals of another form were found, consisting of hexagonal proto- 
prisms combined with an inverse rhombohedron. Microphoto- 
graphs of the crystals are given. W. G. 


Phenomena of Clot Formations. II. The Formation of 
a Gel from Cholate Solutions having many Properties 
Analogous to those of Celli Membranes. S. B. Scuryver 
(Proc. Roy. Soc., 1914, 87, B, 366—374).—Sodium cholate solu- 
tions containing 1% of the salt readily set to a gel at 50° in 
the presence of calcium chloride. The same result can also be 
produced by certain sodium, potassium, and magnesium salts, 
so that the clot production is not due to double decomposi- 
tion between the calcium salts and the cholate. A method is 
described for measuring the clotting time, and it is shown 
that the calcium salts can be divided into two classes, viz., 
those which diminish the clotting time when their concen- 
trations in the mixture are progressively increased, and those 
which, when the concentration exceeds a certain point, lengthen 
the clotting time; the former class increases the surface 
tension of water, whereas the latter diminishes it. The influence 
of various organic substances on the time of clot formation was 
also investigated, and it was found that, as a general rule, the 
more a substance diminishes the surface tension of water, the 
greater is its inhibitory action of clot formation. The rate is, 
however, by no means absolute, and it was found that those sub- 
stances deviated from it, as regards clot formation, which formed 
the exceptions in Czapek’s experiments on exosmosis of tannin 
from plant cells. There is a marked parallelism between inhibi- 
tion of cholate clot formation and narcotic and exosmotic actions. 
In view of these results, the conception is advanced that the cell 
owes its semipermeability to the presence of a gel-forming sub- 
stance, which need be neither lipoid nor protein, and has many 
properties analogous to sodium cholate. The existence of such a 
substance would explain many of the actions, both of organic sub- 
stances and salts, on the cell. S. B. 8. 
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Immunisation Against the Anti-coagulating Effect of 
Hirudin. Micue. Vera and Leo Logs (Proc. Amer. Soc. Biol. Chem., 
1913; J. Biol. Chem., 17, xxv—xxv:).—By injecting hirudin into 
mice on six successive days, the anti-coagulating effect of hirudin 
is no longer obtainable. The action is not altogether specific, for 
the anti-coagulating effect of sodium fluoride is also not obtained ; 
other decalcifying agents (oxalate, citrate) act as usual. In mice 
with tumours the anti-substance does not appear quite so rapidly 
as in normal mice. 


Anapbylactic Reactions. H. C. BrapLey and W. D. Sansum 
(Proc. Amer. Soc, Biol. Chem., 1913; J. Biol. Chem., 17, xxviii).— 
Hemoglobins of different origins possess a high order of specificity ; 
for example, guinea-pigs sensitised to dog’s hemoglobin react only 
to dog’s hemoglobin. Guinea-pigs injected with small amounts of 
guinea-pig ‘‘tissue-brei’’ are more severely intoxicated on 
subsequent injection than normal animals. A low order of 
specificity between different isogenous proteins is indicated. 


W. D. H. 


Immunisation Experiments with Lipoproteins. K. Lanp- 
STEINER and E. Prisex (Biochem. Zeitsch., 1914, 61, 191—192).—In 
contradistinction to the results of Izar and Mammana (this vol., 
i, 355), who failed to produce immune sera with lipoproteins, the 
authors have succeeded in obtaining immune sera with prepara- 
tions which have been obtained by treating proteins with acetyl 


chloride. The sera thus obtained reacted (with complement bind- 
ing) on the acetylated, but not on benzoylated, sera. Similarly, 
sera produced by injection of benzoylated. protein reacted with 


these protein derivatives, but not with acetylated proteins. 
S. B. S. 


The Influence of the Blood-serum of Normal and Alkap- 
tonuric Individuals on Homogentisic Acid. Oscar Gross 
(Biochem. Zeitsch., 1914, 61, 165—170).—Normal sera of both man 
and rabbit contain a ferment which is capable of destroying 
homogentisic acid, acetone being a probable product of the re- 
action. This ferment was found to be absent in the sera of two 
aleaptonuric patients. Baumann’s method for estimating the acid 
was employed, after the proteins had been precipitated from the 
hot diluted serum solutions by a few drops of concentrated zinc 
sulphate solution. Ss. B. 8. 


The Self-regulation of the Acidity of the Gastric Contents, 
and the Real Acidity of the Gastric Juice. W. Botpyrerr 
(Quart. J. expt. Physiol, 1914, 8, 1—12).—The acidity of freshly 
secreted gastric juice in men and animals is constant (0°5% hydro- 
chloric acid). This acidity is rapidly lowered to a level which 
oscillates between 0°15 and 0°2%. The same thing happens 
when acids foreign to the stomach are introduced into it. This 
partial neutralisation is due to the reflux into the stomach of 
alkaline juices from the duodenum, the pancreatic juice being the 
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most important factor. Chlorine estimations show it is not due 
to absorption of the excess of acid. This lowering of acidity does 
not occur when the pancreatic ducts are ligatured, and clinical 
cases of hyperacidity are probably due to lack of pancreatic reflux. 
Neutral, alkaline, or feebly acid liquids introduced into the 
stomach provoke a secretion of acid juice which brings up the 
acidity to the normal level; this level (0°15 to 0°2%) is the 
optimum for protein digestion, and is that which can be borne by 
the sensitive duodenum. W. D. H. 


The Stimulating Influence of Serum on Pancreatic Amylase 
B. B. Crown and A, A. Epstein (J. Biol. Chem., 1914, 1'7, 317—324). 
—Serum increases the amylolytic power of pancreatic extracts 
two-, three-, or even four-fold. The salts in serum are largely 
responsible for this activity; the serum salts are also largely 


present in the intestinal secretions, and so favour the digestion of 
starch. Ww. BR & 


The Action of Hitherto Unknown Constituents of the 
Pancreas on Sugar Katabolism. II. E. VaH_en (Zeitsch. physiol. 
Chem,, 1914, 90, 158—197).—By a complicated method of treating 
finely divided dried pancreas, in which treatment with zinc chloride 
at a high temperature plays a part, two substances of doubtful 
composition were separated. One of these hastens the activity, 
and the other delays the action, of yeast in the production of 
alcohol. The former is termed metabolin, the latter antibolin. 
Both are considered to act as catalytic agents, and by intra- 
molecular rearrangement one can be converted into the other; 
acetic acid, for instance, converts metabolin into antibolin. 
These materials are further considered to play a part in meta- 
bolic changes in the tissues, and special regard is paid to their 
activity in relation to glycolysis; their action in furthering or 
retarding this process is stated to be similar to the action dis- 
played in the alcoholic fermentation. W. D. H. 


Action of Metabolin on Diabetic Dogs. L. Mour and E. 
VauHLen (Zettsch. physiol. Chem., 1914, 90, 198—207).—Metabolin 
and antibolin (see preceding abstract) are only separated with 
difficulty from protein, and the present experiments were per- 
formed with metabolin and antibolin, which still gave the biuret 
reaction. When administered to dogs intravenously or sub- 
cutaneously suffering from diabetes, due to partial removal of the 
pancreas, they influenced the amount of sugar in the urine, meta- 
bolin diminishing and antibolin increasing it. W. D. iH. 


Metabolic Effects of Bathing in the Great Salt Lake. HeELen 
I, Marritt and H. A. Marrity (Proc. Amer. Soe. Biol. Chem., 1913 ; 
J. Biol. Chem., 1'7, xxxi).—The urine was examined quantitatively 
for various nitrogenous constituents in people who took the baths 
and a fixed diet; the interesting point is increased secretion of 
chlorides, due, possibly, to absorption of chlorides by the skin. 
W. D. H. 
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Production of Ammonia by Herbivora as a Protection 
Against Acidosis. K. B. Hart and V. E. Newson (Proc. Amer, Soc. 
Biol. Chem., 1913; J. Biol. Chem, 17, xlvi).—It is generally held 
that herbivora are unable to protect themselves against acidosis 
by ammonia production. This rests on experiments on rabbits. 
It is, however, not the case for cows and calves. W. D. H. 


The Chemistry of Gluconeogenesis. VII. The Fate of 
Pyruvic Acid in Metabolism. A. I. Ringer (J. Biol. Chem., 1914, 
17, 281—285).—Whether pyruvic acid is glucogenetic appears un- 
settled; it has no toxic effect, and experiments here recorded 
show it to possess glucogenetic properties. Mayer’s results to the 
contrary must have been due to some extraneous influence. 
Pyruvic acid yields acetoacetic acid, because of the intermediary 
formation of acetaldehyde, which undergoes aldol condensation, 
and it is glucogenetic because acetaldehyde and lactic acid are 
formed in its intermediary metabolism. In some experiments, 
however, scarcely any sugar was formed. It appears, therefore, 
that there are three ways in which pyruvic acid may behave: 
(1) by reduction, lactic acid and then sugar are produced; (2) by 
decarboxylation, acetaldehyde is formed and then sugar; and (3) 
an unknown intermediate substance is first produced, which does 
not yield sugar. W. D. H. 


The Influence of Underfeeding and of Subsequent Over- 
feeding on the Basal Metabolism of the Dog. Srraius 
Moreutis (Biochem. Bul/., 1914, 3, 264—268).—The respiratory meta- 
bolism fell during underfeeding, and was especially low with the 
onset of great debility. Four weeks of liberal feeding caused 
restoration in weight and respiratory exchange. The metabolic 
activity was raised during repair, but soon the basal metabolism 
returned to its original level. W. D. H. 


Utilisation of the Proteins of Cotton Seed by Man. J. B. 
Ratuer (J. Amer. Chem. Soc., 1914, 36, 584—586).—Fraps and Fine 
(A., 1912, ii, 272) have stated, as the results of experiments on 
dogs, that the proteins of cotton-seed flour were utilised, on the 
average, to the extent of 71°6%. It has now been found that the 
utilisation of the proteins of cotton-seed meal and cotton-seed flour 
by man varies from 74°7 to 80°2%, with an average of 78°6%. 
Parallel experiments with meat showed that 96°6% of the proteins 
were utilised. E. G. 


The Influence of Cod-Liver Oil and Some Other Fats on 
Growth. Tuomas B. Ossornz and Larayetre B. Menpet [with 
Epva L. Ferry and Aurrep J. Wakeman] (J. Biol. Chem., 1914, 17, 
401—408).—Young rats do not grow on isolated proteins, starch, 
lard, and protein-free milk; if the lard is replaced or supplemented 
by butter they grow, and symptoms of ill-health (diarrhcea, etc.) 
disappear. Other fats can take the place of butter in this respect, 
namely, fat of egg-yolk, and notably cod-liver oil. Almond oil is 
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here of no use. What the potent material is which is responsible 
for the good effect of butter and cod-liver oil is still unknown, but 
the experiments confirm clinical experience—that cod-liver oil is 
more than a mere nutrient. W. D. H. 


The Influence of Restricted Rations on Growth. E. B. Harr 
and E. V. McCottum (Proc. Amer. Soc. Biol. Chem., 1913; J. Biol. 
Chem., 1'7, xliv—xiv).—With rats and pigs, a ration of wheat or 
wheat gluten with water stops growth. For a time growth goes 
on if potassium phosphate, potassium citrate, and calcium lactate 
are added. These results appear to harmonise with the view that 
wheat contains some toxic substance, and that the lack of growth 


is not due to the “incomplete” nature of the wheat protein. 
W. Dz. H. 


Amino-acids in Nutrition and Growth. Tuomas B. Ossornz 
aud LarayetrE B. Menpet [with Eona L. Ferry and ALrrep J. 
Wakeman] (J. Biol. Chem., 1914, 17, 325—350).—Certain amino- 
acids, especially those with cyclic nuclei, do not appear to be 
formed de novo by animal cells, as they are in plant life; hence 
proteins poor in tyrosine or tryptophan are of inferior value as 
foods, especially during growth, when new proteins are being 
formed ; the question whether growth and maintenance in adult life 
(that is, repair of wear and tear) involve similar metabolic changes 
is discussed at length. On the experimental side it is shown that 
in growing rats, with gliadin as the sole protein, normal growth 
occurs if lysine is added. Tryptophan plays a unique réle in 
preserving maintenance, and so contrasts with lysine, which is in- 
dispensable for growth. The addition of both to zein should lead 
to growth, and this expectation was fulfilled, and the experiments 
recorded are the first successful attempts to rear rats with zein 
as the sole food protein. W. D. iH. 


The Influence of Restricted Rations on Reproduction. E. B. 
Hart, E. V. McCottum, and H. Srerensock (Proc. Amer. Soc. Biol. 
Chem., 1913; J. Biol. Chem., 17, xlvii).—Wheat alone does not allow 
of normal reproduction in herbivora ; corn (presumably maize) plus 
wheat straw does. Corn plus a salt mixture of the lactates and 
citrates (but not the carbonates) of potassium, magnesium, and 
calcium leads to a normal reproductive cycle. The substitution of 
wheat for corn leads to weak and undersized offspring. W.D. H. 


The Action of Various Anesthetics in Suppressing Cell 
Division in Sea Urchin Eggs. Raps S. Liture (J. Biol. Chem., 
1914, 17, 121—140).—The concentrations of various anzsthetics 
required for complete arrest of cleavage in the fertilised eggs of 
Arbacia were determined. The favourable anesthetics (alcohols, 
urethanes, chloral hydrate) produce the effect in concentrations 
similar to those causing anesthesia in Arenicola larve. In both 
cases increased resistance of the plasmatic membranes to the altera- 
tive or permeability-increasing action of salt solutions occurs. 

W. D. H. 
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Comparative Studies on the Amounts of the Constituents 
of the Ash in Different Types of Nervous Tissue. ARTHUR 
Wet (Zeitsch. physiol. Chem. 1914, 89, 349—359).—This paper 
contains the results of a large number of ash analyses of different 
types of bovine and human nervous tissue. The central organ and 
the conducting paths contain the same amounts of calcium, mag- 
nesium, phosphorus, sulphur, and chlorine if the different quanti- 
ties of water present are taken into account. In respect of these 
elements, therefore, the only differences are of concentration. 
Sodium, potassium, and iron, however, are present in these two 
types of tissue in the same concentration, but in different absolute 


quantity. R. V. 8. 


Narcosis. II. The Influence of Narcosis on the Gaseous 
Metabolism of the Spinal Cord of Frogs. Hans WINTERSTEIN 
(Biochem. Zeitsch., 1914, 61, 81—102).—The experiments on the 
respiratory exchange were carried out with the author’s micro- 
spirometer. The isolated spinal cord of a frog which had been 
immersed in a urethane solution until its excitability was 
demolished, showed a diminution of the oxygen consumption, 
whereas a spinal cord treated with alcohol to produce the same 
effect showed an increased oxygen consumption. Excitability and 
rate of oxidation are therefore independent of one another, and 
diminution of oxidation by narcotics, when it exists, is therefore 
only a secondary phenomenon, which has nothing to do with the 
actual mechanism of narcosis. After a preliminary asphyxiation, 
alcohol narcosis causes no diminution of the oxygen respiration. 
During complete narcosis, electrical stimulation of the cord pro- 
duces no increase in the oxidative processes; such an increase 
only results whilst stimulability still exists. The apparently con- 
tradictory facts, that alcohol narcosis does not inhibit oxidation, 
and that asphyxiated nervous centres cannot recover on access of 
oxygen during alcohol narcosis, indicate that between oxidative 
process and the processes concerned with stimulability and stimula- 
tion other phenomena must be interpolated which are influenced 
by narcosis. 8. B. S. 


The Influence of Solutions of Inorganic Substances on the 
Oxidation Processes and the Reflex Irritability of the Spinal 
Cord of Frogs. Rupotr Unaer (Biochem. Zeitsch., 1914, 61, 
103—124).—The magnitude of oxygen consumption (measured by 
Winterstein’s method) of the isolated cord in 0°7% sodium chloride 
under an oxygen pressure of 1 atmosphere is about 230 c.c. per 
gram per hour (at 0° and 760 mm.). Hypotonic sodium chloride 
solutions exert no influence on the oxidation process of the cord 
when surrounded by the pia mater, whilst they diminish or abolish 
reversely the reflex excitability. Hypertonic solutions of the salt 
cause an increased oxygen consumption of the cord when sur- 
rounded by the pia mater, and cause, first, an increased excita- 
bility, followed by inhibition. The pia mater exerts a marked 
influence on the above phenomena. When absent, the oxygen 
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consumption of the cord sinks in hypotonic solutions, whereas in 
hypertonic solutions the increased consumption noticed when the 
tissue is present is not observed. These facts are explained on the 
assumption that the De inhibits mechanically the imbibition in 
hypotonic solutions, which finally leads to destruction of the tissue 
structure, and, further, that it acts as a semi-permeable membrane 
which is impermeable to sodium chloride, which in hypertonic 
solutions causes a shrinkage of the cord tissue, a change which is 
the immediate cause of increased oxygen consumption. If the pia 
is removed this shrinkage does not occur, as the sodium chloride 
can pass in both directions. Various experiments are quoted by 
the author in support of the above assumptions. Calcium salts in 
all concentrations cause a diminution of oxygen consumption; the 
reflex irritability is reversibly abolished in higher concentrations. 
Potassium salts have no very marked influence in either hypo- or 
hyper-tonic solutions on oxygen consumption. The irritability is 
reversibly abolished by moderate concentrations, but irreversibly 
by higher ones. Oxidation processes and stimulability are there- 
fore to a large extent independert of one another. No kind of 
antagonistic action as regards oxygen consumption between 
sodium, calcium, and potassium ions was observed. S. B. 8. 


The Influence of Various Ions on the Survival of the 
Central Nervous System of Mammals. Paut Geruacu (Biochem. 
Zeitsch., 1914, 61, 125—148).—The method of experiment consisted 
in perfusing, by means of a technique due to Winterstein, the 
narcotised animal with the various solutions containing different 
salts, and determining at intervals the functioning capacity of the 
central nervous system by the twitch reactions, and in the case 
of older animals by the corneal reflex. It was found that calcium 
and sodium salts are, separately, capable of maintaining the central 
nervous system in a condition of survival. Minute quantities of 
potassium salts exert a deleterious action. The most efficient per- 
fusion fluid was a solution containing 0°9% of sodium chloride and 
about 0°05% of calcium chloride (water-free). This solution is 
more effective for maintenance of the central nervous functions 
than either Ringer’s or Tyrode’s fluids. It is possible by its means 
to keep alive the central nervous systems of new-born animals of 
various species for two to three hours, and those of adult awakened 
hibernating animals for more than one hour. S. B. S. 


The Bffect of Dextrose on Autolysis : a Possible Explanation 
of the Protein-sparing Action of Carbohydrates. A. SHAFFER 
(Proc. Amer. Soc. Biol. Chem., 1913; J. Biol. Chem., 1'7, xlii—xliii).— 
In liver autolysis, the addition of 1% of dextrose solution slightly 
inhibits the action of proteolytic enzymes. It is suggested that 
the so-called protein-spar{ng action of carbohydrates is explained 
in a similar way. W. D. H. 


The Nerve Control of the Thyroid Gland. Jxssiz Moore 
Rape, Jonny Rocers, G. G. Fawcert, and 8. P. Besse (Amer. J. 
Physiol., 1914, 34, 72—80).—-Stimulation of the vagus of one side 
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produces on that side of the thyroid gland a loss of iodine which 
is sufficiently marked to lead to the conclusion that the organ is, 
in part, under nervous control. W. D. H. 


Calcium Metabolism after Thyro-parathyroidectomy. F. T. 
Srewart, Ovar Bexcerm, and P. B. Hawk (Proc. Amer. Soc. Biol. 
Chem., 1913; J. Biol. Chem., 1'7, xlvii—xlviii).—In a patient after 
removal of thyroid and parathyroid, there was retention of 
calcium, and a small amount only in the urine. The calcium in 
the blood was also less than normal. The patient survived the 
operation thirty-nine days, but tetany did not occur. W. D. H. 


The Influence of Early Removal of the Thyroid and Para- 
thyroid Glands on Nitrogenous Metabolism in the Sheep. 
AnpDREW Hunter (Quart. J. expt. Physiol., 1914, 8, 23—32).—Sheep 
deprived of their thyroid at an early age, and later of the para- 
thyroids, excrete more nitrogen and rather more purine derivatives 
than normal; they are liable to succumb very early to inanition ; 
they may fail to exhibit a high output of ammonia, and elimina- 
tion of acetoacetic acid in hunger acidosis. The urine is usually 
alkaline, and contains more creatine than creatinine. There is no 
evidence of diminished oxidative power, but they have a sugar 
tolerance above the normal. W. D. H. 


Comparative Chemistry of Muscle: the Partition of Non- 
protein Water-soluble Nitrogen. D. Wricur Witson (J. Biol. 
Chem., 1914, 1'7. 385—400).—The observations were made on extracts 
of the muscle of lampreys, limulus, and various shell-fish. Lamprey 
muscle contains a minimum of total extractive nitrogen, most of 
which is non-aminonitrogen. The amino-nitrogen is only 4% cf 
the total extractive nitrogen; in the clam and scallop this figure 
rises to over 50%. In the lamprey, as in other vertebrates, most 
of the amino-nitrogen is precipitable by phosphotungstic acid; in 
limulus about half is so precipitable, but in the lower forms the 
mono-amino-acid fraction is largely in excess. Lamprey muscle 
contains creatine; invertebrate muscle does not, but among the 
substances identified was betaine. W. D. Hi. 


Tricalcium Phosphate as a Bone-former for Human Infants. 
Ernst Scutoss and LeonaarD Frank (Biochem. Zeitsch., 1914, 60, 
378—394).—Experiments were carried out on two infants, one on 
a diet of human milk, and the other on a humanised milk (made 
by the method of Schloss). In the former case there was a normal 
nitrogenous metabolism, but the calcium and phosphorus retention 
were sub-normal. The addition of cod-liver oil alone caused an 
increased excretion of nitrogen in the urine and of alkali in the 
feces, but a slight improvement in the phosphorus and calcium 
balance. The further addition of tricalcium phosphate caused a 
marked improvement in the nitrogen balance, and diminished the 
alkali excretion, and caused, furthermore, a very marked retention 
of calcium and phosphorus. When the medication was stopped, 
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the nitrogen metabolism became worse, and the alkali excretion 
increased, but the calcium metabolism was better than in the 
preliminary period before administration of the phosphate, and 
the phosphorus metabolism, relatively to the nitrogen meta- 
bolism, was also better. Similar results were obtained with the 
child on the artificial diet. S. B. S. 


Creatine- and Creatininefree Foods. Rita K. CHeEsnur 
(Proc. Amer. Soc. Biol. Chem., 1913; J. Biol. Chem., 17, xli).— 
Creatine and creatinine are absent in crabs, lobsters, shrimps, 
clams, oysters, scallops, caviare, calves’ brains, sweetbreads, and 
milk. In bloater-paste there is 0°12, in anchovy paste 0°085, in 
whitefish 0°19, and in halibut 0°36% of creatinine. W. Dz. H. 


Does a Destruction of Adrenaline by Iodine Occur in the 
Body? Ernst Frey (Arch. expt. Path. Pharm., 1914, 76, 65—88).— 
The experiments recorded on rabbits and frogs show that a com- 
bination of iodine and adrenaline is formed in the body which 
renders the latter substance physiologically inactive as regards 
blood pressure, glycosuria, and the pupil. This occurs when iodine 
or iodine salts are given. Whether the salts are split up, and free 
iodine combines with the adrenaline in the circulation, is left 
uncertain, because of the difficulty of estimating iodine in the 
blood. Serum containing high concentrations of iodine destroys 
adrenaline. W. Dz. Hz. 


Chicken Fat. VI. The Factors Influencing the Acid Value 
of the Crude Fat. M. E. Pennixeton, J. 8S. Hepsurn, and E L. 
Connotty (Proc. Amer. Soc. Biol. Chem., 1913; J. Biol. Chem., 177, 
xliv).—The acid value is an accurate measure of the decomposition 
of the fat. The hydrolysis is retarded by a low temperature. A 
large amount of fat in the body is usually accompanied by a low 
acid value. The degree of saturation of the fatty acids as measured 
by the iodine value, and the titre of the insoluble fatty acids, seem 
to be without influence on the acidity. W. 


Carotin ; the Principal Natural Yellow Pigment of Milk 
Fat; its Relations to Plant Carotin and the Carotin of the 
Body Fat, Corpus Luteum and Blood Serum. I. The 
Chemical and Physiological Relation of the Pigments of Milk 
Fat to the Carotin and Xanthophylis of Green Plants. Leroy 
8S. Parmer and C. H. Ecxwes (J. Biol. Chem., 1914, 17, 191—-210).— 
The fat of cow’s milk owes its yellow colour to the yellow pigments 
which accompany chlorophyll in all green plants; of these, xantho- 
phyll, and more especially carotin, are the most important. The 
pigment ‘s not made in the animal body, but is derived entirely 
from the food; fresh green grass contains most, and gives the 
highest coloured milk fat. There is a difference in breed, but this 
is not so important a factor as supposed. The highest colour is 
found in the colostral fat. W. D. H, 
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Carotin. If. The Pigments of the Body-fat, Corpus Luteum, 
and Skin Secretions of the Cow. Leroy 8. Patmer and C. H. 
Eckuss (J. Biol. Chem., 1914, 1'7, 211—221).—The yellow lipochrome 
in the three situations mentioned is identical with that in butter- 
fat, and consists principally of carotin associated with one or more 
minor xanthophyll constituents in some cases. They are derived 
from the food. Jersey and Guernsey cows eliminate the pigment 
more slowly, hence the body fat is never highly coloured. On 
rations devoid of carotin and xanthophyll, the body-fat is devoid 
of colour. In the new-born Jersey calf, the blood is free from 


the pigments, and the body-fat is only faintly tinged. 
W. D. H. 


Carotin. III. The Yellow Lipochrome of Blood-serum 
Leroy 8. Patmer and ©. H. Ecxtes (J. Biol. Chem. 1914, 17, 
223—236).—This pigment is the same as in milk-fat, body-fat, etc., 
in cows, and is derived from the food in the same way. It is in 
the blood firmly combined with an albumin; the name caroto- 
albumin is suggested. It is doubtful whether ‘this chromo-protein 
plays any part in respiration. In milk a corresponding compound 
with lactalbumin is probably present. W. Dz. H. 


Carotin. IV. The Fate of Carotin and Xanthophylls during 
Digestion. Leroy S. Patmer and C. H. Ecktes (J. Biol. Chem., 
1914, 17, 237—-243).—Carotin is assimilated from the food of the 


cow in preference to xanthophylls, because of its greater stability 
towards digestive juices. The latter are more soluble in bile than 
carotin, which probably accounts for their appearance in the fat 
of the blood. The xanthophylls do not appear to combine with 
proteins as carotin does. W. D. OH. 


Carotin. V. The Pigments of Human Milk Fat. Leroy 8. 
Patmer and O. H. Ecxuxs (J. Biol. Chem., 1914, 1'7, 245 —249).—The 
fats of human milk have the same pigment as in cow’s milk, but 
there is more xanthophyll. The colostrum is also more pigmented ; 
and the pigment of the body fat is probably the same. 

W. D. H. 


Lactochrom:;, the Yellow Pigment of Milk Whey ; its Prob- 
able Identity with Urochrome. Leroy S. Patmer and Lesiiz H. 
Cootepes (J. Biol. Chem., 1914, 1'7, 251—263).—The yellow pigment 
of the whey of milk is different from that of the milk-fat. It gives 
reactions which are identical with those of urochrome. Urochrome 
may be transformed by action of acetaldehyde into a pigment 
resembling urobilin, as Garrod stated. The authors do not agree 


with Dombrowski’s view that it is a protein decomposition product. 
4 W. OD. H. 
The Schardinger Formaldebyde-Methylene Blue and Other 
Ferment Reactions as Applied to Goat's Milk. W. Wepemann 
(Biochem. Zeitsch., 1914, 60, 330—343).—Goat’s milk does not 
decolorise the Schardinger reagent, either when fresh. or when 
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some days old; 1% hydrogen peroxide solution is only decomposed 
to a very slight extent by fresh unboiled goat’s milk, which contains, 
therefore, only a small amount of catalase. The reagents of 
Rothenfuss and of Storch, and the benzidine reagent, are decolor- 
ised by goat’s milk in the same way as by cow’s milk. No difference 
in the behaviour towards the Schardinger reagent could be 
detected between the first and last milkings, both from suckling 
and non-suckling goats, or from animals which had aborted. The 
cream of goat’s milk is also without action on the reagent. 
S. B. S. 


The Origin and Character of the Protein of Exudates which 
is Precipitated by Dilute Acetic Acid. K. Usinara (Biochem. 
Zeitsch., 1914, 61, 55—80).—Transudates of serous membranes pro- 
duced by experimental methods contain no protein precipitable by 
acetic acid. It is, however, always present in experimental 
exudates. It is found in the urine in inflammatory conditions 
produced experimentally (by uranium salts), but not in cases of 
simple stasis in the kidneys. In normal gastric and intestinal 
juices and transudates of the alimentary tract it is always absent, 
although it is present in the exudates. Its amount bears no 
relationship to that of the pseudoglobulin, but there appears to be 
an intimate relationship to the fibrinoglobulin. In normal blood- 
serum, the protein precipitable by acetic acid is absent, but there 
are indications in blood-serum of animals with fever produced 
experimentally. It can be extracted by saline and water from 
almost all organs, and is found mixed with the transudate at the 
point of inflammation. It appears, therefore, that the protein 
content of an exudate is not derived only from the blood as a 
result of a change in the permeability of the capillary walls, but 
from juices issuing from the point of inflammation of tissues. The 
protein precipitable by acetic acid, which can be extracted from 
tissues, can be filtered through a Berkfeld filter. It appears 
to consist chiefly of a fibrinoglobulin mixed with a small quantity 
of euglobulin. S. B. S. 


Variations in the Hydrogen-ion Concentration of the Urine 
of Man Accompanying Fasting, and the Low- and High- 
Protein Regeneration Periods. Paut E. Howe and P. B. Hawk 
(Proc. Amer. Soc. Biol. Chem., 1913; J. Biol. Chem., 17, xiviii).—The 
man had a fast of seven days, then four days low-protein feeding, 
then five days high-protein feeding. The hydrogen-ion concentra- 
tion rose during the first two days of the fast, and then remained 
stationary ; it fell gradually on the low-protein diet, and continued 
to fall until the last two days of the experiment, when it returned 
to normal. There was no direct relation between the hydrogen-ion 
concentration and the ammonia output. 


Diuresis. Dovatas Cow (J. Phys‘o!., 1914, 48, 1—17).—The 
mucous membrane of the stomach, and small intestine (especially 
the duodenum), contains a diuretic substance which can be extracted 
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with water or salt solution, especially if acidified. These extracts 
lose their activity by keeping, but not by boiling. Normal saline 
injected into a vein causes an immediate, slight, and transient 
diuresis; but the extract referred to produces not only this effect, 
but a delayed diuresis comparable to what occurs when water 
is given by the mouth. It is suggested that the delayed effect of 
water drunk is due to the water taking up the specific substance 


from the gastro-intestinal tract, which is then absorbed. 
W. D. H. 


The Specific Réle of Foods in Relation to the Composition 
of the Urine. N. R. Biatuerwick (Proc. Amer. Soc. Biol. Chem., 
1913; J. Biol. Chem., 17, xl—xli)—Men were placed on a fixed 
ration, to which single articles of food were then added. Potatoes, 
oranges, bananas, apples, raisins, and other vegetables reduce the 
hydrogen-ion concentration and ammonia in the urine. Cran- 
berries, plums, and prunes contain organic acids which are not 
easily burnt, and so lead to increase of urinary acidity. Benzoic 
acid produces the same result. When the hydrogen ion concentra- 
tion is greater than 1x10-’, uric acid is precipitated. The 
average hydrogen ion concentration of thirty specimens of urine 


from vegetarians was 6°63, as compared with 6°03 for normal 
urines. W. D. H. 


The Nitrogen Excretion of Fasting Sheep. Anprew Hunter 
(Quart. J. expt. Physiol., 1914, 8, 13—20).—Tables are presented of 
the distribution of nitrogen in urea, uric acid, purine bases, 
creatine and creatinine, ammonia, etc., in normal fasting sheep. 


W. D. i. 


Excretion of Kynurenic and Uric Acids in Dogs. ANNIE 
Homer (Proc. physiol. Soc., 1914; J. Physiol., 48, ii—iii),—Feeding 
experiments show that dogs excrete an appreciable quantity of 
uric acid, contrary to the general belief. The amount of kynurenic 
acid eliminated is increased by giving tryptophan, but the relation- 
ship of the tryptophan administered and the kynurenic acid in the 
urine is not a simple one; the age and size of the dog influence 
the result. The direct formation of the one substance from the 
other involves the disruption of the pyrrole ring of an indole 
nucleus, and then the introduction of an extra carbon atom to 
form a quinoline compound. It is therefore possible that kyn- 
urenic acid is not formed directly from tryptophan, but it may 
result from more obscure metabolic processes induced by the 
administration .of the tryptophan. In estimating kynurenic acid 
by Capaldi’s method, it is contaminated with uric acid. On a meat- 
free diet traces only of both acids occur in the urine. The presence 
of kynurenic acid does not interfere with the estimation of uric 


acid. W. D. H. 


[The Relationship of] Acidosis to Severe Muscular Work. 
Fritz Scuwyzer (Biochem. Zeitsch., 1914, 60, 310).—The case is 
quoted of a youth who, during winter sports in Switzerland, 
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produced acetone in urine when on a sufficient diet. This effect 
is ascribed to the loss of sodium chloride in the sweat, which leads 


to abnormal metabolism. S. B. S. 


Albuminuria Following the Ingestion of Phevolphthalein. 
J. L. Hyprick (Proc. Amer. Soc. Biol. Chem., 1913; J. Biol. Chem., 
17, xxxvi—xxxvii).—Doses of 1—2 grains of phenolphthalein in 
man produced albuminuria of varying degrees; traces of the drug 
given were also found in the urine. In cats this did not occur. 
The sodium salt acts as a purgative, irritating the mucous mem- 
brane of the intestine and stimulating the nervous mechanism 
which controls peristalsis. W. D. &. 


Beriberi. XI. Function of Vitamines in Carbohydrate 
Metabolism. Casimir Funk (Zettsch. physiol. Chem., 1914, 89, 
378—380. Compare this vol., i, -455)—-The appearance of beri- 
beri occurs the sooner the more food rich in carbohydrates is 
administered. The addition of carbohydrates to a standard diet 
hastens the appearance of beriberi, and this shows that the vita- 
mines play an active part in carbohydrate metabolism. The 
influence of the vitamines is more marked in the katabolism of 
starch than in that of other food constituents. R. V. S. 


Synthetic Antigens for the Meicostigmin Reaction for 
Malignant Growtbs. IV. Simple and Mixed Glycerides of 
Myristic, Linolic and Ricinolic Acids. Gutno Izar (Biochem. 
Zeitsch., 1914, 60, 320—329).—The majority of the simple glycerides 
of the above acids give a positive meiostigmin reaction with sera 
of tumerous individuals. The magnitude of the reaction is smaller 
than that obtained by the acids themselves, and certain of the 
glycerides are inactive. The mixed glycerides are also generally 
active, the aa-diglycerides being more active than the a§-deriv- 
atives. Of the triglycerides, the most active were those in which 


linolic and ricinolic acid residues occupied both the a-positions. 
S. B. S. 


Diabetes. I. Theory of Diabetes, with Consideration 
of the Probable Mechanism of Antiketogenesis and the 
Cause of Acidosis. A. I. Rinoer (J. Biol. Chem., 1914, 17, 
107—119).—It is well known that carbohydrates prevent acidosis, 
and lessen it when present. In some way dextrose prevents the 
formation of. the acetone substances from fat; this is spoken of as 
antiketogenesis. By comparing the action in this direction of 
dextrose and gluconic acid, the conclusion is drawn that the action 
of the former is due to its aldehyde radicle; in the oxidation of 
B-hydroxybutyric acid to acetoacetic acid, the point of attack must 
be other than the B-carbon. The réle of dextrose is to combine 
with the 8-hydroxybutyric acid, and so change its configuration 
that it no longer yields acetone substances. There must therefore 
be enough carbohydrate in the diet to combine with the B-acid, 
and, what is more essential, the individua] must be able to accom- 
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plish the “glucoside union” of the two. It is the latter faculty 
which is lacking in the diabetic person. The failure to form 
glycogen, with the consequent hyperglycemia, the failure to burn 
dextrose, and the disturbance in the combustion of the lower fatty 


acids which are seen in diabetics, are all explicable on this theory. 
W. D. H. 


A Peculiar Form of Glycosuria. A. Lozwy and S, Rosensere 
(Biochem. Zeitsech., 1914, 61, 189—10).—Combined administration 
to dogs of pituitary substance or thyroid with moderate doses of 
morphine produced hyperglycemia and glycosuria. Similar results 
were not obtained by a combination of the alkaloid with testicular 


or ovarial substance. Ss. B. 8. 


Formation of Dextrose from Citric Acid in Diabetes 
Mellitus and Phloridzin Glycosuria. Isipor GrEENWwAaLD (Proc. 
Amer. Soc. Biol. Chem., 1913; J. Biol, Chem., 17, xxxiv).—-The 
administration of sodium citrate to phloridzinised dogs, and in a 
case of diabetes mellitus, increases the excretion of dextrose, corre- 
sponding with a complete conversion of the six carbon atoms of 
citric acid into that substance. W. D. H. 


Glycollaldehyde in Phloridzinised Dogs. R. T. Woopyart 
(Proc. Amer. Soc. Biol. Chem., 1913; J. Biol. Chem., 17, xxix).— 
Glycollaldehyde was prepared from dihydroxymaleic anhydride, and 
given in doses of 5, 6, and 10 grams daily to fully phloridzinised 


dogs. This caused a rise in the sugar excreted, and also in the 


nitrogen, so that the D: N ratio remained practically the same. 
W. D. H. 


The Influence of Inulin on the Output of Dextrose in 
Phloridzin Diabetes. Howarp B. Lewis and Epwarp M. FRANKEL 
(J. Biol. Chem., 1914, 17, 365—367).—Inulin administered to 
phloridzinised dogs gives rise to no dextrose. Since levulose under 
the same conditions is largely excreted as dextrose, it is not prob- 
able that inulin is converted into levulose or into any substance 
which can give rise to dextrose in the diabetic organism. 


W. D. H. 


Toxic Action of Phloridzin in Experiments with a Partly 
Excluded Liver (Eck’s Fistula). The Formation of Urea. P. 
ErDExy1 (Zeitsch. physiol. Chem., 1914, 9O, 32—59).—Phloridzin given 
to dogs with an Eck’s fistula produces convulsive seizures; the 
body temperature remains normal even after exposure to great 
cold, or may rise during the convulsions; urobilin occurs in the 
urine, and sugar may entirely disappear from the blood, although 
the urine contains plenty; the production of acetone substances is 
diminished, so also is the output of urea. The muscles, being 
sugar-free; must utilise some other substance as a source of energy, 
and may thus lead to an abnormal form of nitrogenous kata- 
bolism, of which the drop in urea formation is an indication. 


W. D. H. 
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Toxic Conditions due to Phloridzin and their Relation to 
Complete Carbohydrate Starvation of the Organism and to 
the Liver. Fairz Burcnoitp (Zeitsch. physiol. Chem. 1914, 90, 
60—74).—The toxic symptoms due to phloridzin and hunger are 
more easily elicited in dogs with an Eck’s fistula; the whole 
organism becomes, in fistulous animals, extremely poor in carbo- 
hydrates, and the blood sugar sinks in amount until it disappears, 
the carbohydrate depéts of the body (liver, etc.) being exhausted. 
The time when sugar disappears from the blood is synchronous 
with the appearance of the signs of poisoning, and the epilepti- 
form convulsions may be temporarily relieved by the injection of 
dextrose, or by abundant nutriment; the time from the beginning 
of the experiment until coma sets in is directly dependent on the 
nutritive condition of the animal. W. D. H. 


Metabolism in Osteitis Deformans. J. C. pa Costa, K. H. 
Fonk, Oar Bercerm, and P. B. Hawk (Proc. Amer. Soc. Biol. Chem., 
1913 ; J. Biol. Chem., 17, xxx).—In O. deformans there is retention 
of calcium, magnesium, and phosphorus, with a pronounced loss 
of sulphur. This indicates excess of osteoid formation and absorp- 
tion of the highly sulphurised organic matrix. This is the reverse 
of what occurs in osteomalacia. W. D. H. 


The Elimination and Retention of Arsenic as Determined 
by the Koch-Norton Method. R. Apams DutcuHer and Marraew 
Sree. (J. Amer. Chem. Soc., 1914, 36, 770 —773).—Arsenious oxide 
was administered to two dogs, one of which was killed after 
twenty-four hours, and the other after twenty days; the distribu- 
tion of the arsenic was tested by the method of Norton and Koch 
(A., 1905, ii, 858). In both cases the largest quantity of the 
arsenic present in the body was found in the muscle, liver, and 
intestine. In the case of the second experiment, elimination of the 
arsenic ceased in about fifteen days, when approximately 71% had 
passed into the urine, none being found in the feces. OD. F. T. 


Retention of Nitrogen after Feeding on Ammonium 
Chloride. E. Grarr (Zeitsch. physiol. Chem., 1914, 90, 75—107).— 
The plan of the experiments was the same as in previous work by 
the author, and the results are presented in twenty pages of tables. 
They were conducted on men, dogs, and pigs. It is necessary, in 
order to obtain the retention of nitrogen previously noted, that 
care should be exercised that the concentration of ammonia in the 
blood should never reach a high level, otherwise toxic effects may 
set in; the ammonium salt should be given in very dilute solution, 
and in small quantities at intervals of from one to three hours. 


W. D. H. 


The Detection of Mercury in Urine and Organs, and the 
Behaviour of Certain Insoluble Mercury Compounds in the 
Organism. E, SaLkowskr (Bischam Zeitsch., 1914, 61, 27—40).— 
The author describes certain modifications in his method for detect- 
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ing mercury in the urine, ete. (A., 1911, ii, 771, 934), the chief 
of which consists in the method of destruction of the organic 
matter by evaporation on the water-bath with potassium chlorate 
and hydrochloric acid. Experiments were carried out on rabbits, 
to which were administered doses of various mercuric compounds 
(calomel, paranucleate, cholate with tannalbin, etc.), with the 
object of ascertaining the smallest doses which gave rise to detec- 
tion of mercury in the urine. The conclusion was drawn that this 
factor depends, to a large extent, on the diet of the animal, and 
it is suggested that in mercury medication those diets should be 
avoided which give rise to mercaptan. S. B. 8. 


Absorption and Fate of Tin in the Body. WILLIAM Satant, 
J. B. Rigger, and E. L. P. Treurnarpt (J. Biol. Chem., 1914, 17, 
265—273).—After the subcutaneous injection of soluble tin salts, 
the metal is found in the skin, a little in the liver, and excretion 
occurs mainly by the gastro-intestinal tract; the kidneys play a 
subordinate, although an important, réle. Elimination is slow. 
Under certain conditions, absorption of tin may occur in the 
alimentary canal. W. D. H. 


Metabolism During Narcosis. E. Pawet (Biochem. Zeitsch., 
1914, 60, 352—369).—Paracetaldehyde in small, hypnotic doses 
slightly diminishes the amount of sugar in the blood, but in doses 
sufficient to cause general narcosis, 1t causes a rise in the blood- 
sugar, and eventually glycosuria. The smaller doses, furthermore, 
have no action on the nitrogenous metabolism, whereas larger 
doses increase the nitrogen output; the latter also cause a diminu- 
tion of the body temperature and of the respiratory quotient. The 
conclusion is howe that paracetaldehyde, in doses sufficient to 


produce general narcosis, causes a disturbance of the oxidative 
processes of the organism. The results are in accordance with those 
obtained by Oppermann with other narcotics. S. B. 8. 


Physiological Action of photo-Acetophenine. D. Lo Monaco 
(Ann. Chim. Applicata, 1914, 1, 18)—195).—The author has investi- 
gated the physiological properties of the synthetic alkaloid, photo- 
acetophenine, C,,H,,N, (compare Paternd and Maselli, A., 1912, 
i, 295; this vol., ii, 321). This compound can be readily adminis- 
tered, since it forms soluble salts, and its hypnotic and markedly 
poisonous actions are similar to those of acetophenone itself, which 
is no longer employed, owing to the uncertainty of its effect and 
to the irritation it produces in the stomach. A striking feature 
of the new alkaloid is its extremely pronounced bitterness, which 
can be detected in 0°0001% solution; the most bitter alkaloid 
previously known was the monochloro-derivative of strychnine, 
which cannot be tasted in less concentration than 0°006%. The 
alkaloid is evidently formed by the union of two acetophenone resi- 
dues by means of a nitrogenated group, the nature of the linking 
being, however, unknown. ie A 
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The Metabolic Relationship of the Acetone Substances. 
W. McK. Marriott (Proc. Amer. Soc. Biol. Chem., 1913 ; J. Biol. Chem., 
17, xxxii)—When acetoacetic acid is injected parenterally into 
young pigs, there is an increase of this acid, and also of B-hydroxy- 
butyric acid, in the blood; the latter passes into the urine partly 
in the dextrorotatory form. If the latter acid is injected, there is 
a slight increase of the acetoacetic acid in the blood, but little or 
none in the urine. The optically inactive acid is more readily 
burnt than the levorotatory form. If butyric acid is injected, an 
increase of the acetoacetic acid in the blood occurs, followed by an 
increase in 8-hydroxybutyric acid. W. D. H. 


The Non-antigenic Properties of Racemised Egg-albumin. 
Cart Ten Brozcx (J. Biol. Chem., 1914, 17, 369—376).—Antigens 
must be proteins; the ease with which they are broken down in 
some cases is proportional to their antigenic properties; compare, 
for instance, albumin with the conjugated proteins. Gelatin, how- 
ever, is easily digestible, but fails to act as an antigen. After 
digestion, the cleavage products are non-antigenic Dakin’s race- 
mised proteins are resistant to enzymic cleavage, and do not par- 
ticipate in metabolism when given by the mouth or under the skin. 
Racemised casein did not sensitise guinea-pigs, but good sensitisa- 
tion with natural casein is also difficult ; experiments were therefore 
tried with racemised egg-albumin; here also a negative result 
followed. In rabbits, the complement-binding and precipitin 
reactions were studied, but little or no antigenic properties of the 
racemised optically inactive egg-albumin were found. W. D. H. 


Formation of Creatine from Choline and Betaine. Orro 
Riesser (Zeitsch. physiol. Chem., 1914, 90, 221—235).—The author 
has previously (this vol., i, 1135) expressed the view that creatine 
is formed by a synthesis of choline or its oxidation product, betaine, 
and urea. This hypothesis is confirmed by injecting choline or 
betaine into rabbits, and finding in the majority of experiments a 
rise in creatinine in the urine. Ww. Dz. H. 


Carbohydrate Metabolism. III. The Influence of Hydrazine 
on the Storage of Glycogen in the Organism and on the 
Composition of Blood. Frank P. Unperuttt (J. Biol. Chem., 1914, 
17, 293—294).—Hydrazine salts cause hypoglycemia and reduce 
the hepatic glycogen. This is not due to transference of glycogen 
to the muscles; the glycogen in these is also reduced, or may dis- 
appear. The solids of the blood may be very high, although the 
ash content is subnormal. W. Dz. H. 


Carbohydrate Metabolism. IV. Do Hydrazine Derivatives 
Show the Typical Hydrazine Effect on the Blood Sugar? 
Frank P. Unperniit (J. Biol. Chem., 1914, 17, 295—298).—Hydr- 
azine inhibits pancreatic diabetes, but is very toxic. Other 
hydrazine compounds were therefore investigated, but only a few 
(methyl-, phenyl-, phenylmethyl-, and diphenyl-hydrazine, and 
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-semicarbazide) could be employed, owing to the great insolubility 
of these substances. None had the effect on carbohydrate meta- 
bolism which hydrazine exerts. W. D. H. 


Carbohydrate Metabolism. V. The Disappearance of 
Sugar from Solutions Perfused through the Heart of the 
Normal Rabbit, and of Animals Subjected to Inanition and to 
the Action of Hydrazine. Frank P. Unperniit and A. L. Prince 
(J. Biol. Chem., 1914, 17, 299—304).—Hydrazine given sub- 
cutaneously causes a greater quantity of sugar to disappear from 
a solution perfused through the heart than occurs in the heart of 
normal animals in a comparable nutritive condition. The nutri- 
tive condition, and hence the amount of glycogen in the tissues, 
is a factor to be reckoned with, as is shown by experiments on 
rabbits during inanition. The amount of sugar which disappears 
is but little influenced by the force of the heart-beat. The ex- 
periments fail to explain the cause of diminution of blood-sugar 
after administration of hydrazine. W. D. H. 


Iodosobenzoic Acid. Frrepricu Jaun (Arch. expt. Path. Pharm., 
1914, 76, 16—39).—Iodosobenzoic acid has not the power to 
inhibit the agglutinating action of abrin. Iodosobenzoic acid 
in concentrations of 1 in 10,000 inhibits the growth of Bacillus 
colt, whereas iodobenzoic acid, one hundredfold more concentrated, 
has not this power. The lethal dose of the former acid in the frog 
is 15 to 17 mg. per 100 grams of body-weight; iodobenzoic acid 
is at least ten times less toxic. On the frog’s heart, iodosobenzoic 
acid is negatively urotropic and chronotropic, and its action is 
irreversible; blood weakens its action. The pharmacodynamical 
limit value is about 0°001%. Iodobenzoic acid has a feeble action 
here also, and the effect is reversible. On isolated frog’s muscle 
irritability is destroyed, and the same difference of action between 
the two acids is seen. Iodosobenzoic acid has no effect on isolated 
frog’s nerve, but iodobenzoic acid in ten ‘times greater concentra- 
tion destroys conductivity. In rabbits the fatal dose of iodoso- 
benzoic acid administered intravenously is 0°15 to 0°2 gram per 
kilo. of body-weight; convulsions and pauses in breathing occur 
before death. Extirpation of the thyroid gland has no effect on 
the result. Iodine in organic and inorganic union is found in the 
urine; the iodosobenzoic acid is probably hydrolytically split, and 
salicylic acid formed. A hydrolytic enzyme which acts thus is 
probably present in rabbit’s urine, but not in human urine. 

W. Dz. #H. 


Purine Substances of Human Blood and the Action of 
2-Phenylquinoline-4-carboxylic Acid (Atophan). Roserr Bass 
(Arch. expt. Path. Pharm., 1914, 76, 40—64).—Atophan produces 
a true increase in the excretion of uric acid by the kidneys, and 
the view taken is that this is not due to an increased new forma- 
tion of the acid, but to an entrance into the circulation of certain 
unknown uric acid precursors from “purine depéts,” although the 
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rapid excretion from the kidneys may not reveal any increase of 
uric acid in the blood. Uric acid itself, however, does not appear 


to be the only toxic agent towards joints in gouty conditions. 
W. D. H. 


Biological Reactions of So-called Proteoses of Seeds. H. 
Gipeon WeLis and Tuomas B. Osporne (Proc. Amer. Suc. Biol. Chem., 
1913; J. Biol. Chem., 17, xxvi—xxvii).—The proteoses of seeds act 
as antigens, and produce anaphylaxis. The proteoses obtained by 
hydrolysis of animal proteins are destitute of such power, or nearly 


so. The designation of the seed proteins as proteoses is therefore 
incorrect. W. D«. H. 


Chemistry of Vegetable Physiology and Agriculture. 


Methods in Soil Bacteriology. VII. Ammonification and 
Nitrification in Soil and Solution. F. Lounis and H. H. Green 
(Centr. Bukt. Par, 1914, ii, 40, 457—479).—An account of further 
experiments on the determination of factors influencing the rate 
and intensity of nitrogen metabolism under various laboratory con- 
ditions. In soil as well as in solution tests the following factors 
are stated to be of predominant importance: (a) nature and 
quantity of material used as substrate; (>) concentration and dis- 
tribution of the substrate in the medium; (c) aeration; 
(d) diffusion, absorption, destruction, or evaporation of metabolic 
products; (e) reaction of the medium; (f) temperature; (g) dura- 
tion of the experiment. 

In ammonification tests, the concentration of material under- 
going decomposition, and more particularly its distribution in the 
medium, is of consequence, while aeration plays a part. In nitrifi- 
cation tests in sand or solution, the concentration of ammonia is 
of vital importance, but this is largely reduced, if not completely 
eliminated, in soil tests. The transformation of nitrite into nitrate 
is adversely affected by the use of magnesium carbonate or by high 
temperatures (30—35°). Neutral chalk should always be used in 
place of basic magnesium carbonate. H. B. H. 


Hereditary Tolerance for Poisons in Inferior Organisms 
(the Lactic Ferment). Cuar.es Ricuer (Compt. rend., 1914, 158, 
764—-770).—A comparison of the activities of lactic ferments 
repeatedly grown on pure milk and on milk containing various 
toxic substances, when sown on to pure milk and milk containing 
these same toxic substances at varying concentrations. The 
activity was measured by the acidity produced in the milk. The 
results lead to the following conclusions. A ferment which has 
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been grown on a medium containing a substance different from 
its normal medium becomes in a few days accustomed to this sub- 
stance, so that in liquids containing this abnormal substance it 
grows more vigorously than the unaccustomed ferment. The ease 
with which a ferment becomes accustomed to a toxic substance 
varies with the nature of the substances. Of the substances tried, 
tolerance for arsenic is most readily produced, the tolerance being 
very rapidly established, and the maximum being reached at the 
end of eight days. The ferment becomes accustomed, not only to 
the toxic substance, but also to the particular degree of concentra- 
tion of the substance. This tolerance rapidly disappears on grow- 
ing the ferment for twenty-four hours on pure milk. W. G. 


Cell-free Fermentation of Polyhydroxymonocarboxylic 
Acids. A. von Lepepev (Ber., 1914, 47, 965—967).—The author 
mentions that, in connexion with his recent work (this vol., i, 
463), he has been partly anticipated, so far as glyceric and gluconic 


acids are concerned, by Neuberg (compare A., 1911, ii, 320, 520). 
J. C. C. 


Is the Enzyme Theory of Fermentation to be Limited ? 
Epuarp Bucuyer and Sieerritp Skraup (Ber., 1914, 47, 853 —870).— 
An unfavourable review of Rubner’s conclusions as to the exist- 
ence of two concurrent processes, a vitalistic and an enzymatic, in 
the fermentation of sugar. Rubner’s method of following the 


progress of fermentation by measurement of the heat-formation is 
criticised, and his experimental results are otherwise interpreted. 
D. F. F. 


Alcoholic Fermentation. VI. Nature of the Reduction of 
Acetaldehyde by Living Yeast. 8. Kostytscuev (Zertsch. physiol. 
Chem., 1914, 89, 367—372. Compare Kostytschev and Hiihbenet, A., 
1912, ii, 860; Neuberg and Kerb, this vol., i, 118).—Yeast pro- 
duces from acetaldehyde equimolecular quantities of ethyl alcohol 
and acetic acid, so that the reaction 

2CH,*CHO + H,O = CH,°CH,:OH + CH,*CO,H 
must occur. R. V. 8. 


Function of Glycogen in Fermentation by Living Yeast, 
Hans Ever (Zeitsch. physiol. Chem., 1914, 89, 337—344).-—-The 
author’s experiments recorded in this paper do not lead him to 
any certain conclusion as to the function of glycogen as an inter- 
mediate product in fermentation, but they show that it is not the 
intermediate product responsible for the difference between the 
percentage diminution of rotation and the percentage of carbon 
dioxide evolved (compare Euler and Johansson, A., 1912, ii, 377). 

R. V. 8. 


Photochemical Reductions. I. The Conversion of the 
Nitro- into the Amino-group. Cart Neuperc and Ernst WELDE 
(Biochem. Zeitsch., 1914, 60, 472—479).—When nitrobenzene is added 
to a yeast fermentation, an appreciable quantity is reduced to 

uu 2 
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aniline. Only minute traces of the latter were produced in control 
experiments in which the yeast had been killed. 8. B. 8. 


Chemical Composition and Formation of Enzymes. X. 
Influence of Temperature and of Access of Air on the Forma- 
tion of Invertase. Hanxs Evuier and Haratp Cramir (Zeitsch. 
physiol. Chem., 1914, 89, 272—278. Compare this vol., i, 237).— 
Following the hypothesis that enzyme formation is closely corre- 
lated with the formation of fresh protoplasm, it is proved that 
invertase is produced much more rapidly at 16° than at 39°, 
although, in course of time, the quantity of enzyme produced is 
about the same in each case. Enzyme formation is not accelerated 
by an increased access of oxygen to the growing yeast: actually, a 
slight retardation is observed. The addition of hydrogen peroxide 
has an accelerating effect on enzyme formation. 

Experiments with S. thermantitonum indicate that the rate of 
formation of enzyme in dextrose or sucrose solution is the same. 

E. F. A. 


Chemical Composition and Formation of Hozymes. XI. 
Hans Ever and K. G. Dernsy (Zeitsch. physiol. Chem., 1914, 89, 
408—424. Compare this vol., i, 237).—The investigation of the 
effect of various methods of prior treatment on the amount of the 
enzymes in yeast has been extended to those proteoclastic enzymes 
which occasion autolysis. In order to measure these, the yeast was 


mixed with an equal quantity of glycerol, and after leaving for 
three hours at the ordinary temperature, chloroform water was 
added. The mixture was incubated at 37°, and at stated periods 
the total nitrogen and the amino-acid nitrogen determined. Both 
of these values increase at the same rate. 

Autolysis is retarded by the presence of an excess of glycerol. 
It is slightly accelerated by the presence of oxidising agents, such 
as potassium nitrate and chlorate. The addition of boiled yeast 
extract, stated to contain an antiprotease, slightly decreases the 
rate of autolysis. 

Prior treatment of the yeast for forty-eight hours with Linder’s 
nutrient solution increased the amount of autolysing enzyme (auto- 
protease). Alteration in the temperature of treatment had very 
little effect. The treatment has a similar effect on both auto- 
protease and zymase. The prior treatment with phosphate has no 
perceptible influence. Prior treatment with sodium fluoride has 
no marked effect, and certainly does not harm the enzyme. 

Yeast fermenting in Linder’s nutrient solution in presence of 
sodium fluoride takes up less nitrogen than in its absence. Both 
fermentation and nitrogen assimilation are retarded. E. F. A. 


Fermentations with Yeast in the Absence of Sugars. XIV. 
Carboxylase. C. Neusperc and P. Rosenruat (Biochem. Zeitsch., 
1914, 61, 171—183).—Experiments are described which demon- 
strate the great stability of the carboxylase of yeast as compared 
with the zymase. Permanent preparations of the latter could be 
obtained by precipitation of the yeast juice with alcohol and ether, 
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or by acetone, even after the juice had been warmed to 50°, under 
conditions in which the zymase is destroyed. Experiments are 
described which indicate that an appreciable amount of heat is 
developed during the carboxylase reaction. Carbon dioxide is 
evolved from oxalacetic acid in the presence of chloroform. 
Hydroxypyruvic acid is also acted on by carboxylase, and glycoll- 
aldehyde formed in the reaction was isolated in the form of its 
osazone (m. p. 169°). 8. B. S. 


Fermentations with Yeast in the Absence of Sugars. XV. 
The Formation of n-Propyl Alcohol by Fermentation of a-Keto- 
butyric Acid. C. Neupera and Jon. Keres (Biochem. Zeitsch., 1914, 
61, 184—186).—It has been previously shown (A., 1913, i, 231) 
that a-ketobutyric acid ferments with yeast, but only small quanti- 
ties of propaldehyde could be isolated as a result of the action. 
It is now shown that the aldehyde is reduced in the presence of 
yeast to the corresponding alcohol, which was isolated mixed with 
ethyl alcohol. The authors have succeeded, however, in preparing 
from this mixture propyl naphthylearbamate, which, after re- 
crystallising from light petroleum, melted at 73°. S. B.S. 


The Union of Poisons with Protoplasm. Disappearance of 
the Poison from the Solution. Ts. Bokorny (Pfliiger’s Archiv, 
1914, 156, 443—530).—A detailed account of the concentrations of 
various poisons which affect yeast cells. The poisons employed 
were ammonia, soda, mineral and organic acids, metallic salts, 
formaldehyde, ete. The main point of the paper is expressed in 
the title; substances which act as poisons diminish in quantity in 
the fluid used, because they enter into combination with the 
proteins of the protoplasm. W. D. H. 


Ammonium Nitrate and Free Nitric Acid as Sources of 
Nitrogen for Moulds. G. 8. Ritter (Biochem. Zeitsch., 1914, 60, 
370—377).—When ammonium nitrate is employed as a source of 
nitrogen for the growth of Aspergillus niger, the culture fluid 
becomes acid, the acidity being in certain cases due to the free 
nitric acid, which was directly estimated. When higher concentra- 
tions of nitrate are employed, the growth of the mould stops after 
a certain time, owing to the high acidity. With lower concentra- 
tions, however, the growth continues, but the amount of nitric 
acid diminishes after a certain time, and the high acidity is found 
to be due partly to oxalic acid. Direct experiment shows that in 
suitable concentration nitric acid can act as a source of nitrogen 
for Aspergillus niger and other moulds, and even a larger yield of 
mould can be obtained than when ammonium salts or other nitrates 
are used as a source of nitrogen supply. S. B. S. 


Relation between Composition and Structure of Organic 
Compounds and their Antiseptic Properties. K. V. Cuar- 
itscHKov (J. Russ. Phys, Chem. Soc., 1914, 46, 70—76).—The author 
has investigated the antiseptic properties of a number of organic 
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compounds; these were introduced in varying quantities into 
nutrient gelatin, which was then seeded with spores of Penicillium 
glaucum. The cultures obtained were compared with those given 
by the nutrient gelatin alone, and the antiseptic powers were 
referred to those of pure phenol as a standard. 

The antiseptic power of p-nitrophenol is twice that of phenol, 
but paminophenol shows diminished power, and picric acid exhibits 
scarcely any antiseptic property. a-Naphthol is twice as active as 
B-naphthol. 

Experiments with Penicillium glaucum, Bacillus amylobacter, 
and Merulius lacrimans show that both naphthenic and polynaph- 
thenic acids, and, to a less degree, the salts of the former acids, 
show antiseptic properties. On the other hand, cyclohexane- 
benzoic [ ? cyclohexanecarboxylic] acid is non-antiseptic. 

With increase in molecular weight, the antiseptic power generally 
falls. Acids of high molecular weights and boiling points contain 
complex radicles, the mass of which often greatly exceeds that of 
the central cyclic nucleus and paralyses its action. z. & F. 


Glycollaldehyde as an Intermediate Product of Assimilation. 
Hemwricu Finckxe (Biochem. Zeitsch., 1914, 61, 157—164).—A 
theoretical paper, in which the author gives reasons for assuming 
that glycollaldehyde is an intermediate product in the formation 
of sugars from carbon dioxide. A scheme is given to explain how 
this substance can be formed from oxalic acid, which is re- 
garded as the first reduction product of carbonic acid, and is 


: ; 0 : 
assumed to react with a peroxide, Ry to give a product 


C(OH), H-OH 
R<con), H-on “)- 
O . 
latter hypothetical substance, RX and eee are formed, and 
the latter unsaturated alcohol gives rise to glycollaldehyde. II can 
also condense with glycollaldehyde to give rise to hexoses or inositol. 


8. B. 8. 


From the 


(1), which changes to Rt 


Toxicity of the Juice Expressed from Germinating Seeds. 
8S. Dezant (Atti R. Accad. Sei. Torino, 1914, 49, 425—446).—It is 
known that the juice expressed from germinating seeds hinders or 
prevents the germination of other seeds of the same plant. From 
his experiments on Zea mais the author draws the conclusion that 
the expressed juice does not constitute a protoplasmic poison for 
the seeds of the plant, and also that the toxicity does not seem to 
be due to salts absorbed from the juice because salts are appar- 
ently not absorbed. The catalases and oxydases of seeds poisoned 
in this way, however, are less active than those of healthy seeds. 

R. V S. 


Action of Isolated Nitrates on the Germinating Period of 
Avena sativa. III. F. Prate (Atti R. Accad. Lincei, 1914, [v], 
23, i, 161—164. Compare this vol., i, 367).—This paper describes 
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the action of solutions of various concentrations of the nitrates of 
aluminium, tin, lead, cerium, and thorium, taken separately, on 
the growth of seedlings. The most favourable results are obtained 
in the case of aluminium ; cerium and thorium killed the plants at 
all concentrations. R. V. 8. 


The Passage of Organic Sulphate from Plant to Medium. 
M. X Sutuivan (Proc. Amer. Soc. Biol. Chem, 1913; J. Biol. Chem., 
17, xliii—xliv)—Wheat seedlings were grown on _ perforated 
aluminium disks for ten days, and the water changed every two 
days. The combined solutions were concentrated, and in them were 
found creatinine, an aldehyde with a vanillin-like odour, oily 
matter, and a crystalline substance containing sulphur, and resem- 
bling cystine in crystalline form and solubilities. The creatinine 
and vanillin were also found in the growing plant, and have passed 
thence to the medium ; the cystine-like substance was not found in 
the plant. W. D. H. 


Biological Oxidisability and Chemical Constitution. Hrerserr 
H. Bunzet (Proc. Amer. Soc. Biol. Chem, 1913; J. Biol. Chem., 17, 
xxxvi).—The oxydase activities of shoots, leaves, and tubers of 
healthy and diseased potato plants were increased by the use of 
catechol, pyrogallol, a-naphthol, and a number of other reagents. 
The para-compounds are more easily oxidised than the ortho- or 
meta- compounds. In some cases the meta-compounds occupy an 


intermediate position ; in others they are the least easily oxidised. 
W. Dz. H. 


The Gaseous Exchanges and the Variation of the Sugars 
and Glucosides in the Course of the Formation of the Antho- 
cyanic Pigments in the Flowers of Cobcea scandens. Epmonp 
Rost (Compt. rend., 1914, 158, 955—958).—A study of the above 
phenomena during the four stages of the flowers of Coboea 
scandens, namely, (1) flower in bud, (2) green flower expanding, 
(3) flower at the commencement of pigment forming, (4) flower 
coloured violet. Experiments were made with varieties yielding 
respectively coloured and white flowers. 

A study of the respiration shows that in the flowers of both 
varieties the intensity of respiration is at a maximum during the 
first stage, and decreases steadily as the flower develops. The 
respiratory quotient remains practically constant. A study of the 
assimilation shows that the chlorophyll exchanges are more intense 
than the respiratory exchanges during all the four stages, but the 
difference decreases progressively to the stage of complete develop- 
ment of the flower, when there is practically an equilibrium between 
the two exchanges. The intensity of assimilation and the chloro- 
phyll content of the flower diminish from stage one to stage four. 
During all the stages of development a considerable quantity of 
oxygen is fixed, the fixation being slightly greater for the coloured 
than for the white variety. 

A study of the variation in the sugar and glucoside content 
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of the flowers shows that (1) the proportion of sugar in the flower 
increases from stage one to stage three, and diminishes in stage 
four; (2) during the first three stages when there is no violet 
coloration there are no glucosides present. These only appear 
during the fourth stage during colour formation. The conclusions 
to be drawn from these results are in agreement with those of 
Combes (compare A., 1909, ii, 426; 1911, ii, 1125). During the 
formation of anthocyanic pigments oxygen is retained by the 
organs in process of reddening, there being an increase in the 
activity of the oxidation processes in these organs. The formation 
of the anthocyanin being correlative with the appearance of 
glucosides in the flower, the total quantity of glucosides which exist 
in the flower is apparently due to this anthocyanin formation. The 
phenomenon of coloration is apparently dependent on the luminous 
intensity, since this coloration does not take place in flowers kept 
in the dark. W. G. 


Action of Bleaching Agents on Various Natural Colouring 
Matters. Kk. L. Taytor (J. Soc. Dyers, 1914, 30, 85—88).—The 
colouring matters present in cotton, linen, and jute are not 
destroyed by chlorine, hypochlorous acid, or an hypochlorite when 
used alone, but are completely eliminated when the fibre is treated 
with an hypochlorite, togethér with chlorine or hypochlorous acid. 
It is probable that the fibres contain two distinct colouring matters, 
one destroyed by chlorine or hypochlorous acid, whilst the other is 
destroyed by a hypochlorite. An excess of alkali in the bleaching 
liquid greatly retards the bleaching action. W. H. G. 


Piant Chemistry. P. Q. Kercan (Chem. News, 1914, 109, 
145—146).—Some very mucilaginous leaves and roots fail to give 
any tannin when extracted with alcohol, and have to be extracted 
two or three times with boiling water and the solutions evaporated 
down before tannin can be detected. The bark and leaves of oak, 
beech, and Spanish chestnut give the vanillin reaction, but do not 
give the iodine test for gallotannin quite satisfactorily. The varying 
amounts of gallotannin, or perhaps gallic acid, found in these 
barks is accounted for by the considerable variations in absorption 
of oxygen. 

Leaves of the Welsh poppy, which are very mucilaginous, yielded 
extracts, when boiled with water, which gave decisive reactions of 
caffetannin. | N. H. J. M. 


Oxydases and their Inhibitors in Plant Tissues. III. 
Localisation of Oxydase and Catalase in Some Marine Alge. 
W. R. G. Arnins (Proc. Roy. Dublin Suc, 1914, 14, 199—206).—All 
the species tested were able to decompose hydrogen peroxide. Out 
of twenty-nine species only one gave an oxydase reaction, and six 
the peroxydase reaction. The colour reaction of the alge with 
benzidine is also produced in boiled specimens, and hence it is not 
due always to an oxydase. 

The change from brown to green when alge are boiled or steamed 
is attributed to the reduction of the water-soluble phycophzin 
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present by some reducing substance liberated from a neighbouring 
cell. E. F. A. 


Physico-chemical Properties of Vegetable Saps. II. The 
Physico-chemical Constants of the Juice of Apples and Peare. 
J. AntHuR Harris and Ross Arken Gortner (Biochem. Bull., 1914, 3, 
196—201).—In apples and pears there is a correlation between 
the size of the fruit and the number of seeds it produces. The size 
of the fruit is influenced by the number of seeds, rather than 
conversely. The development of the seeds influences in some way 
the physico-chemical properties of the sap in the developing fruit. 

W. D. H. 


Chemical Constituents of Green Plants. II. Volatile 
Constituents of Hornbeam Leaves. TuHEopor Curtius and 
Hartwig Franzen (Annalen, 1914, 404, 93—130. Compare A., 
1912, ii, 797)—-Many of the statements in the paper have been 
already recorded (loc. cit., and A., 1912, ii, 978, 979). Propionic 
and butyric acids are not present in the volatile acids obtained 
from hornbeam leaves. The amount of Achexenaldehyde is fifteen 
to twenty times as great as that of all other aldehydes taken 
together. C. 8. 


Oxydases and their Inhibitors in Plant Tissues. II. The 
Flowers and Leaves of Iris. W. R. G. Atkins (Proc. Roy. Dublin 
Soc., 1914, 14, 157—168. Compare A., 1913, i, 1426; Keeble and 
Armstrong, A., 1912, ii, 673).—The distribution of peroxydase and 
of an inhibitor of the peroxydase reaction with chromogens in the 
leaves of Zris germanica is not materially effected by prolonged 
darkness. 

The varieties of Zris include both dominant and recessive whites 
and yellows, related varieties having very similar oxydase contents. 
The general distribution of enzyme and pigment in Zris follows 
that in Primula sinensis (Keeble and Armstrong, loc. cit.). The 
forms with a plentiful oxydase supply usually turn a dark brown 
in drying, whilst those which contain inhibitors remain of a light 
colour. E. F. A. 


Phytin. V. Organic Phosphoric Acid of Cottonseed Meal. 
R. J. Anperson (J. Biol. Chem., 1914, 17, 141—150).—The results 
obtained in previous experiments (ibid., 1912, 12, 311) are con- 
firmed. The dry acid forms a colourless syrup, and has the 
composition represented by the formula of inositol hexaphosphate, 
C,H,,0.,P;. The tribarium and heptabarium salts form white, 
crystalline powders, whilst the silver salts are amorphous, and are 
not readily separated. N. H. J. M. 


Phytin. VI. Phytinin Oats. R. J. Anperson (/. Biol. Chem., 
1914, 17, 151—163).—An organic phosphoric acid, which seems to 
be identical with the one found in cottonseed meal (preceding 
abstract), was obtained from oats. The tribarium salt was prepared 
and analysed. An amorphous barium salt was also obtained, which 
will be further investigated. N. H. J. M. 
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Phytin. VII. Phytin in Maize. R. J. Anperson (J. Biol. 
Chem., 1914, 17, 165—170).—The organic phosphorus compound in 
maize seems to be identical with that prepared from cottonseed 
meal and from oats (preceding abstract). The barium salt and the 
free acid were prepared and analysed. N. H. J. M. 


Experiments with Nitrogenous Manures. KE. Hase&.uorr 
(Landw. Versuchs.-Stat., 1914, 84, 1—55),—Pot experiments, in 1907, 
in which barley, followed by buckwheat, and oats, followed by 
mustard, were grown in a sandy-loam soil, to which the usual 
minerals were added, in addition to various forms of nitrogen- 
sodium nitrate and nitrite, ammonium sulphate, calcium nitrate, 
and calcium cyanamide. Further experiments were made in 
1908—9, in which the plants were grown in loam and in sandy 
soils. In 1911 the nitrogenous manures included carbamide, carb- 
amide nitrate, — (Siegfeld, Zeitsch. angew. Chem., 1904, 17, 
1816), hornmeal, etc.; and in 1912—13, guanidine and guanidine 
nitrate. 

Ammonium sulphate, on the whole, gave results equal to those 
obtained with nitrates, its action being better in loam than in 
sandy soils. Calcium cyanamide, on the other hand, gave better 
results with sandy soil than with loam. 

Carbamide was found to be at least equal to sodium nitrate, and 
gave rather better results in loam than in sandy soil. Carbamide 
nitrate and guanidine nitrate act similarly to carbamide, whilst 
guanidine was found to have a very slight effect. 

Galalith, when applied to loam, gave almost as good results as 
sodium nitrate, whilst in the case of sandy soil it proved to be less 
satisfactory. 

Sodium nitrite was not utilised by the crop to nearly the same 
extent as sodium nitrate, especially when applied in the spring. 

Carbamide, carbamide nitrate, and guanidine nitrate are utilised 
to a greater extent when mixed with the soil than when applied 
as top-dressing. N. H. J. M. 


Manuring Sugar Beet with Magnesia. F. Srroumer and O 
Fauuapa (Bied. Zenir., 1914, 43, 170—174; from Oesterr.-ung. Zeits. 
Zuckerind. Landw., 42, 221).—The results of plot experiments 
showed that application of magnesium sulphate was without effect 
on the yield of roots and leaves and on the production of sugar. 
Under the influence of magnesium sulphate, the roots of the plants 
were found to contain a greater amount of magnesia, whilst the 
leaves contained less. N. H. J. M. 


A Disease of Ciders called “ Verdissement.” Warco.iizr 
(Compt. rend., 1914, 158, 973—976).—This disease is due to the 
formation of an olive-green ferrous tannate, and appears generally 
at the commencement of the fermentation of ciders, poor in malic 
acid, tannin, and nitrogenous material, and rather rich in mineral 
matter and particularly in lime. The fermentation completely 
stops, although the yeast forms an abundant deposit. Such 
diseased ciders invariably contain nitrites, and their coloration 
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is due to the combination of the partly oxidised tannin with ferrous 
salts. The origin of these nitrites has been discovered in two 
cases. In the one it was introduced as nitrate in the water used 
to dilute the juice from the first pressing. In the other case it was 
found that the fresh pulp of certain varieties of cider apples 
exposed to the air for a few minutes after pulping contained appre- 
ciable quantities of nitrites, which were shown to be absent from 
the original apples. To avoid the onset of the disease it is desirable 
to avoid the use of water rich in nitrates, in the manufacture, and 
the exposure of the pulp to the air and the contact of the apparatus 
or iron material with the pulp or the juice. W. G. 


Adsorption Phenomena in Soils and Kaolin. J. E. Harris 
(J. Physical Chem., 1914, 18, 355—372).—It has been found that 
acid soils of the sandy-loam type liberate different quantities of 
acid when shaken up with 1/-solutions of different salts. The 
quantity increases in the order sodium chloride, potassium nitrate, 
sodium acetate. The quantities liberated in successive “ extrac- 
tions” with the different salt solutions show no tendency to 
approach the same limiting value, the relative differences increasing 
with each successive application of the solutions. These results 
show that the liberation of the acid is not due to double decom- 
position in which insoluble humic acids are involved, but to the 
adsorption of the base of the salt. 

If the soil is treated with dilute acid, and then washed until the 
soluble acid is removed, its power of liberating acids from salt 
solutions is greatly increased. This is supposed to be due to the 
neutralisation of basic substances in the soil, whereby it becomes 
capable of removing larger quantities of base from the neutral 
salt solutions. When kaolin is treated in the same manner, it 
behaves quite similarly, and the quantities of acid set free from 
solutions of sodium acetate, potassium nitrate, and sodium chloride 
stand in the same order as they do when these solutions are sub- 
jected to the action of soil. The concentration of the acid solution 
used in the preliminary treatment of the soil has no appreciable 
influence on the subsequent acid-liberating capacity of soil, but in 
the case of kaolin the effect decreases with decrease in the con- 
centration of the acid. 

That the acid is not adsorbed by the soil and kaolin, and 
liberated again when treated with a salt solution, has been shown 
by experiments in which the soil and kaolin were treated with 
sulphuric acid, washed, and then subjected to the action of a solu- 
tion of potassium nitrate. There was no evidence of the presence 
of sulphate in the salt solution. 

To show that the base of the salt is actually adsorbed by the 
soil and kaolin, samples of these were treated with hydrochloric 
acid, and afterwards with barium chloride. After washing, the 
soil and kaolin were again treated with hydrochloric acid, and the 
barium recovered by this process was found to correspond with 
95% of the acid liberated from the barium chloride by the soil, and 
with 89% of the acid set free by the kaolin. 
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A sample of soil which had been boiled for six to seven hours 
with concentrated sulphuric acid and then washed, was found to 
liberate the same quantity of acid from salt solutions as a second 
sample which had been treated with V/20- or W/40-acid. This 
would seem to show that acid soils of the sandy-loam type owe their 
acidity, not to organic matter, but to inorganic substances (prob- 
ably hydrated silicates). H. M. D. 


Plant Growth in Heated Soil. Guy West Wison (Biochem. 
Bull., 1914, 3, 202—209).—All the plants used increased in growth 
and vigour on soil which had been heated to 95°. These were 
retarded if the soil had been heated to 135—175°; such plants, 
moreover, were more susceptible to attack by parasitic fungi. Soil 
fungi grew more abundantly on soils subjected to high tempera- 
tures. W. D. H. 


Catalytic Power of Arable Soils. H. Kappren (Died. Zenir., 
1914, 43, 145—148; from Fiih/ing’s Landw. Zeit., 1913, 377—392). 
—When soil is added to a solution of hydrogen peroxide the action 
is at first more vigorous than afterwards, when the rate of the 
reaction is generally in proportion to the amount of soil. In the 
case of soil which has been heated to 100° the rate of the action 
is greatly reduced, and heating to 250° results in a still greater 
reduction in the catalytic power of the soil. Treatment with 
mercuric chloride, phenol, and formalin was found to be without 
effect on the catalytic properties of soils, except that mercuric 
chloride, which is very difficult to remove completely, caused a 
slight diminution. The conclusion is drawn that the catalytic 
properties of soils are not essentially due to enzymes and micro- 
organisms, but rather to colloids. N. H. J. M. 


Action of Calcium and Magnesium Carbonates on Some 
Biological Changes of Nitrogen in Soils. W.P. Ketiey (Bied. 
Zentr., 1914, 43, 149—153; from Univ. Cul. Publ. Agric. Sci., 1912, 
1, 39—49).—Addition of 4—6% of calcium carbonate to soil 
increased the production of ammonia from blood-meal; with larger 
amounts, 8—12%, there was a smaller increase in the amount of 
ammonia produced. Magnesium carbonate greatly diminished the 
production of ammonia when only 1% was added, and even 0°1% 
had a very distinct effect; 4% of magnesium carbonate caused a 
slightly increased reduction as compared with 1%. The addition 
of calcium carbonate, in conjunction with magnesium carbonate, 
had no effect on the injurious action of the latter. 

Nitrification was found to be increased by 1% of calcium car- 
bonate, larger amounts being somewhat less beneficial. Magnesium 
carbonate alone, and with calcium carbonate, completely checked 
the production of nitrates, even when only 0°1% was present. 

The conclusion is drawn that large amounts of magnesium 
carbonate are injurious both to nitrifying and denitrifying organ- 
isms; whilst small amounts are only toxic to nitrifying organisms. 


N. H. J. M. 


Organic Chemistry. 


Catalytic Hydrogenation of Liquids, under the Influence 
of the Common Metals, at Moderate Temperature and 
Pressure. ANpDRé Brocuer (Compt. rend., 1914, 158, 1351—1353). 
—Nickel can be used as a catalyst in the hydrogenation of liquids at 
the ordinary temperature and pressure, or with each of these slightly 
increased, provided that the mixture is well agitated in the presence of 
hydrogen. Under ordinary pressure the operation can be carried out 
in glass vessels, and under pressure of a few kilograms per sq. cm. in 
metallic vessels, the course of the reaction being followed by mano- 
metric readings. The process is applicable to the hydrogenation of sub- 
stances containing an acetylenoid or an ethenoid linking, of phenols, 
the nucleus combining with hydrogen, and of aldehydes and ketones ; 
also to the reduction of nitro-, azoxy-, azo-, and hydrazo-derivatives 

W. G. 


Applications of Petroleum in the Harly Middle Ages. 
Epmunp O. von Lippmann (Chem. Zeit., 1914, 38, 473—474).— 
References to the use of petroleum in the early middle ages have been 
collected by the author, showing that it was used for heating, for 
incendiary purposes in military and naval warfare, and in medicine. 
Its application as a burning oil in lamps dates back to the ninth 
century. The “Greek fire” used by the Arabian merchantmen as a 
protection against attack by pirates consisted of a mixture of petroleum 
or petroleum solutions and burnt lime. H. M. D. 


The Presence of Cholesterol in Mineral Oils. Wi£I-LHELM 
Sremxorr and Hans Winternitz (Chem. Zeit., 1914, 38, 613—615). 
—The authors have tested two Java mineral oils for cholesterol by 
means of the sensitive digitonin reaction and find that it is not present 
therein. This fact does not negative the assumption, however, that 
the optical activity of mineral oils may be due to decomposition 
products of cholesterol. T. S. P. 


Thermal Reactions in Carburetting Water Gas. I. 
Theoretical. M. C. Wurraker and W. F. Rirrman (J. Ind. Eng. 
Chem., 1914, 6, 383—392).—A theoretical paper, the subject being 
treated from the point of view of mass action and thermodynamics. 
It is shown: (1) that it is possible to arrange so that the oil cracking 
process can be carried out at a higher temperature than is now used in 
oil gas processes, and thereby greatly increase the yield of valuable 
hydrocarbons ; (2) that it is possible to crack oil without depositing 
carbon and without the formation of water vapour aud carbon dioxide ; 
(3) that it is possible to control partly the quantity.and composition 
of tar produced in gas manufacture; (4) that it is impossible to 
preserve hydrocarbons and at the same time avoid carbon dioxide, 
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water vapour, and deposited carbon, when oil is cracked as in . the 
present carburetted water gas process. 
Experimental results are to be given in later papers. T.S. P. 


New Processes for the Preparation of A*7-Butadiene Hydro- 
carbons. II. Pyrogenetic Decomposition of Hydroxy-com- 
pounds. L. P. Kyriaxiwss (J. Amer. Chem. Soc., 1914, 36, 980—987). 
—Experiments are described which show that glycols and unsaturated 
alcohols can be dehydrated to divinyl hydrocarbons. The best results 
are obtained by carrying out the pyrogenetic decomposition under 
reduced pressure at temperatures above 350°. 

When £-butylene glycol (butane-ay-diol) is dropped into a tube 
containing kaolin at 380—400° or aluminium phosphate at 450°, 
divinyl (A*y-butadiene) is produced. Under similar conditions, 
B-methylbutane-ay-diol yields isoprene, and pentane-f8-diol gives 
piperylene. When pinacone is distilled slowly over finely divided 
copper at 430—500°, By-dimethyl-A*7-butadiene is produced. By the 
dehydration of A®-buten-a-ol at 400—450°, divinyl is readily obtained. 
Af-Penten-d-ol similarly yields piperylene, and A*-hexen-d-ol gives 
hexa-A®-diene. E. G. 


New Processes for the Preparation of A*’-Butadiene Hydro- 
carbons. III. Catalytic Dehydration of Hydroxy Com- 
pounds. L. P. Kynriakipes (J. Amer. Chem. Soc., 1914, 36, 
987—1005).—The preparation of A*y-butadiene hydrocarbons by 
catalytic, methods in the wet way is preferable to that depending on 
pyrogenetic decompositions (preceding abstract) as it can be carried 
out with simple apparatus, and the resulting hydrocarbons can be 
easily purified. The pyrogenetic method is,, however, of more general] 
applicability. 

When pinacone is heated in presence of a little hydrobromic acid, 
y5-dimeth yl-A*y-butadiene can be obtained in a yield exceeding 70% of 
the theoretical. Hydriodie acid acts as well as hydrobromic acid as 
catalyst, but hydrochloric acid is not so satisfactory. By the use of 
trichloroacetic acid, a 50% yield of the hydrocarbon was obtained. 
Aniline hydrobromide gave a 70% yield, ferric chloride a 35% yield, 
and trimethylethylene dibromide a 35% yield of the dimethylbutadiene. 
Aluminium bromide is approximately equal to hydrobromic acid as a 
catalyst in this reaction. 

By the catalysis of @-methylpentane-8d-diol with aniline hydro- 
bromide, B-methyl-A”-pentadiene, CMe,:CH*CH:CH,g, b. p. 75°5—76°5°, 
is produced ; when this hydrocarbon is treated with sodium it is con- 
verted into a substance with properties like those of caoutchouc. 

When pentane-6-diol is heated with hydrobromic acid, piperylene is 
obtained in a yield of at least 50%. 

If B-methyl-A*-penten-d-ol, CMe,;CH:CH(OH)-CH,, b. p. 130°, is 
catalysed with hydrobromic acid or aniline hydrobromide, B-methyl- 
A*7-pentadiene, CH,:-CMe-CH:CHMe, b. p. 76—77°, is produced. 
Under similar conditions, y-methyl-A*-butan-y-ol yields isoprene. 

When dimethylethylearbinol is heated with a little hydriodic acid or 
with aniline hydrobromide and hydrobromie acid, it is converted into 
trimethylethylene. E. G,. 
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Preparation from Oil of Turpentine or Crude Turpentine of 
Hydrocarbons of Low Boiling Point. ArtHur HEINEMANN 
(D.R.-P. 270485)—A yield of 30% of hydrocarbons boiling below 
100°, of which about two-thirds is isoprene, is obtained by passing 
turpentine vapour carried by means of superheated steam over a 
surface heated preferably to 750°. J.0.C. 


Preparation of Isoprene. CHEMIscHE FABRIK AUF AKTIEN (VORM. 
E, Scuerine) (Austrian Patent, 63501).—Isoprene is obtained by 
passing nopinene through an iron tube heated at 500—520°, or by 
passing the vapour of nopinene over an electrically-heated wire gauze. 

J. 0. C, 


Preparation of Additive Compounds of Acetylene and 
Halogen Hydrides. CuemiscHe Faprik GriesHEIM-ELEKTRON (Fr. 
Patent, 462711).—Additive compounds of acetylene and halogen 
hydrides can be easily prepared in good yield if the gases are allowed 
to interact in the presence of a catalyst, preferably a compound of 
mercury. If a mixture of acetylene and hydrogen bromide is passed 
over coke impregnated with mercury bromide at 200°, a mixture of 
vinyl bromide and as-dibromoethane is obtained, and vinyl chloride is 
produced by passing acetylene into aqueous hydrochloric acid containing 
mercury chloride. J. 0. C. 


The Preparation of Pure Butinene. M. Picon (Compt. rend., 
1914, 158, 1184—1187).—A*-Butinene is readily obtained in a pure 
state by the action of ethyl iodide on monosodioacetylene in liquid 
ammonia at —40°. When the reaction is over the temperature is 
allowed to rise, the gases are passed through water and dilute sulphuric 
acid and then dried over calcium chloride and finally cooled to — 80°. 
Any trace of acetylene is then pumped off and pure butinene is left. 
Ethyl bromide can replace the ethyl iodide, but only acts slowly at 
—40°, whilst ethyl chloride only acts at the ordinary temperature 
(compare Lebeau and Picon, A., 1913, i, 438). The gas so obtained 
is colourless and has a sweet taste. On cooling it solidifies to 
a crystalline mass and has m. p. — 137°; b. p. 8°3° (compare Dupont, 
A., 1909, i, 545). Its density between 11° and 13° is 2°47+0°01 
(referred to 0° and 760 mm.). It behaves as a true acetylenic hydro- 
carbon towards the usual reagents. W. G. 


Preparation of Normal Pentinene. Remarks on the Melting 
Points and Boiling Points of the First Terms of the True 
Normal Acetylenic Hydrocarbons. M. Picon (Compt. rend., 1914, 
158, 1346—1349).—Normal pentinene has been prepared by the 
method already described (compare A., 1913, i, 438 ; preceding abstract), 
and isolated in the manner described for butinene (/oc. cit.). The 
starting material is propyl iodide, and the reaction is carried out under 
& pressure of one atmosphere. Pentinene, so prepared, has b. p. 40°; 
D° 0:7221, and solidifies in liquid air to a crystalline mass, m. p. — 95°. 
Starting with the second member of the series and passing up to the 
sixth, the normal acetylenes show a rise of 31°5°—32° in boiling point 
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in passing from one homologue to the next higher. No such regular 
gradation is to be found in the melting points of the acetylenes — 
for the first three members of the series. 


Catalytic Action. Synthesis of Some Chloropropanes and 
their Derivatives. H. J. Prins (J. pr. Chem., 1914, [ii], 89, 
414—424, 425—451).—It has been shown by Béeseken (A., 1910, i, 
152) that dichloroacetyl chloride is decomposed by aluminium chloride 
with the formation of carbon monoxide, hydrogen chloride, chloroform, 
and a substance which was considered to have the formula C,;H,). 
The latter substance is produced in considerable yield when the 
decomposition of the acid chloride is carried out in chloroform solution. 
It has the composition C,HCl,, and is identical with as-heptachloro- 
propane (Fritsch, A., 1898, i, 63). It is also obtained by the con- 
densation of pentachloroethane and chloroform, or by the direct union 
of tetrachloroethylene and chloroform in the presence of aluminium 
chloride. The formation of heptachloropropane from dichloroacety] 
chloride is represented in the following scheme : 


CHCI,*COCl —> HCl+CCl,:CO ©"'s CHCI,-CCI,-COC] —> 
CO +CHCI,*CCl, —> HCl+CCl,:CCl, SB" CHOI, CCI,*CCl,*CHCI,. 


The formation of chloropropanes by the direct sen, a of carbon 
tet:achloride and chloroform with mono-, di- and tri-chloroethylene 
under the influence of aluminium chloride is also described. 

as-Heptachloropropane has b. p. 247° under ordinary pressure, 
164°/9 mm., m. p. 29°4°; DY 1°8048, and is converted by strong 
sulphuric acid at 110-—120° into trichloroacrylic acid. On treatment 
with alcoholic potassium hydroxide it yields hexachloropropylene, which 
has b. p. 210°, or 99°/15 mm., and forms a crystalline additive compound 
with aluminium chloride. 

Octachloropropane, prepared from hexachloropropylene and chlorine 
in sunlight, sublimes in large, flexible plates, and is quantitatively 
decomposed by aluminium chloride into tetrachloroethylene and 
carbon tetrachloride. 

s-Heptachloropropane, CCl,*CHCI-CCI,, is obtained by the action of 
aluminium chloride on carbon tetrachleride and trichloroethylene. 
It has b. p - 165°/9 em, or 249° at ordinary pressure, m. p. 11—11°5°, 
D¥ 1: 7931, ny 15427. 

as- Hexachloropropane, CCl,-CHCI-CHCl,, prepared from (1) chloro- 
torm and trichloroethylene or (2) carbon tetrachloride and s-dichloro- 
ethylene in the presence of aluminium chloride at a low temperature 
has b. p. 216° or 145°/9 cm., nj 15250, D* 16980. On treatment 
with alcoholic potassium hydroxide, it yields aaByy-pentachloro-A*- 
propylene, CCl,-CCl-CHCI,, which has b. p. 183° or 116°/9 cm., Di? 
16317, x3 15313, and is converted by sodium ethoxide in ethyl 
alcoholic solution into aaf- trichloro-yy- -diethoxypropylene, 

CCI,-CCl-CH(OEt)., 
b. p. 136°/9 cm. The latter’ compound is hydrolysed by hydrochloric 
acid to aBp- trichloroacraldehyde, which forms a pungent oil, b. p. 164°, 
m. p. 10°, mp 15364, and is also produced by warming the penta- 
chloropropylene with concentrated sulphuric acid at 30°. 
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Trichloroacraldehyde loses hydrogen chloride on exposure to moist 
air, and is instantly hydrolysed by potassium hydroxide to trichloro- 
ethylene and potassium formate. The phenylhydrazone forme yellowish- 
brown needles, m. p. 97—98°; the oxime crystallises in white needles, 
m. p. 101°, and is simultaneously transformed into an isomeride having 
m. p. 132°. 

When warmed with sulphuric acid at 40—50°, pentachloropropylene 
is converted into af-dichloroacrylic acid, CHCI:CCl-CO,H, m. p. 86°, 
which yields a chloride, b. p. 145—146°, n¥ 1°5288, amide, 
m. p. 134°, and combines with chlorine in sunlight to form 
aaBB-tetrachloropropionic acid, The chloride of the last named acid 
is decomposed by warming with aluminium chloride into carbon 
monoxide, hydrogen chloride, tetrachloroethylene, and carbonyl! chloride. 

aaByy-Pentachloropropylene combines slowly with bromine, yielding 
aaByy-pentuchloro-aB-dibromopropane, which on treatment with alcoholic 
potassium hydroxide gives rise to aaByy-pentachloro-y-bromo-A*-propylene, 
CCl, Br-CCI:CCl,, and aayy-tetrachloro-By-dibromo-A*-propylene, 

CCl, BreCBr:CCl, ; 

when heated with strong sulphuric acid the latter two substances are 
transformed into af-trichloroacrylic acid and B8-dichloro-a-bromo- 
acrylic acid, CCl,:CBr-CO,H, respectively. The pentachloropropylene 
combines with chlorine in sunlight yielding as-heptachloropropane, 
and when heated with potassium hydroxide in toluene solution 
gives rise to a compound, C,Cl,, which crystallises in colourless 
needles, m. p. 93—94°, and is extraordinarily stable, being attacked 
by a mixture of sulphuric and nitric acid only at the b. p. 

If the action of aluminium chloride on a mixture of chloroform and 
tetrachloroethylene is conducted at 50—60° only a small amount of 
as-hexachloropropane is produced ; from the fraction of the product 
boiling about 200°/2 mm., two substances, C,Cl,,H, (?), m. p. 107—108° 
and 94—96°, were isolated by fractional crystallisation from alcohol. 
The more fusible substance is converted by alcoholic potassium 
hydroxide into a compound O,Cl,, identical with that obtained by the 
action of copper bronze on hexachloroethane (see below). 

s-Pentachloropropane, CHCl,*CHCI*CHCI,, prepared from chloro- 
form and s-dichloroethylene in the presence of aluminium chloride, has 
b. p. 198°, or 126°/9 cm., n° 15131, D% 16086, and on treatment 
with alcoholic potassium hydroxide (1 mol.) gives rise to aPyy-éetra- 
chloro-A*-propylene, CHC]:CCl*CHCI,, b. p. 165°, v5 15272, DY 15274, 
which with sulphuric acid at 30—40° yields a-chloro-8-hydroxy- 
acraldehyde, and combines with chlorine to form s-hexachloropropane, 
CHCI,°CCI,*CHCl,, b. p. 218°5°, D% 1°7137, n'§ 15262. aByy-Tetra- 
chloro-aB-dibromopropane, CHCIBr-CCIBr-CHCl,, prepared by the 
addition of bromine to the preceding tetrachloropropylene, has b. p. 
142°/28 mm., n'%° 1'5804, and on treatment with alcoholic potassium 
hydroxide yields aafy-tetrachloro-y-bromopropylene, CCl,:CCl-CHCIBr, 
which is converted by sulphuric acid into a88-trichloroacraldehyde. 

Hexachloroethane yields coloured condensation products with phenols 
and amines, and when heated with copper bronze in methyl-alcoholic 
solution is transformed into a substance, C,Cl,, m. p. 183°, from which 
a ketone, O,Cl,0,, is produced by the action of sulphuric acid at 
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70°. The ketone sublimes at about 215°, and is decomposed by 
aqueous alkalis at the ordinary temperature with the formation of 
monochloroacetylene. 

From these reactions the author draws the conclusion that the 
original octachloro-compound has the constitution 

CCl?C-CCI,*CCl,*CC1:CCl,, 
whilst the ketone is probably represented by the following formula : 
CClIC-CO-CO-CCI:CCl,, It is particularly noteworthy that the 
octachloride does not combine with chlorine even in sunlight. 

The second part of the paper deals with the mechanism of catalytic 
action. The author suggests that the action of the catalyst consists in 
the activation of the linkings in the molecules of the reacting substances, 
and discusses at length the catalytic action of aluminium chloride from 
this point of view. F. B. 


Preparation of Allyl Iodide. Rasm Lat Darra (J. Amer. 
Chem. Soc., 1914, 36, 1005—1007).—An improved method of pre- 
paring allyl iodide from glycerol, iodine, and phosphorus is described, 
which obviates the use of carbon dioxide as recommended by Saytzev 
and Kanonnikov (A., 1877, ii, 730). The iodine is mixed with the 
glycerol, the mixture is heated on the water-bath, and yellow phos- 
phorus is added gradually. E. G. 


Reduction by means of Aluminium and Alkali Hydroxides. 
Formation of isoPropyl. Alcohol from Acetone. F. Lavra 
LuoreEns (Anal. Fis. Quim., 1914, 12, 236—239).—The reduction of 
acetone by aluminium and sodium hydroxide (15%) in the cold gave 
45 to 50% yields of isopropyl alcohol without formation of pinacone. 

G. D. L. 


Some Derivations of A*-Octadi-inene-a6-diol. Lespreau (Compt. 
rend., 1914, 158, 1187—1188. Compare this vol., i, 134).—A*‘-Octa- 
di-inene-aO-diol yields a diacetin, m. p. 59—60°, on heating at 100° for 
a few hours with acetic anhydride. It unites with four atoms of 
bromine or iodine, giving Byfy-tetrabromo-octadiene-af-diol, m. p. 116° 
(compare loc. cit.), and Byy-tetratodo-octadiene-af-diol, C,H,,0,I,, 
m. p. 1475—148'5°. It readily combines with eight atoms of 
hydrogen in the presence of platinum black, and if the hydrogenation 
is carried out in alcoholic solution one hydroxyl group is reduced, 
giving octan-a-ol, b. p. 193°/750 mm., together with some octane- 
a6-diol, W. G. 


The Fission of Ethers and the Replacement of Alkoxyl by 
Alkyl by means of Organo-magnesium Haloids. Ernst Spira 
(Monatsh., 1914, 35, 319—332).—A condensed discussion of the 
results of this investigation has already been published (Spiith, this 
vol., i, 1). 

Various ethers have been examined as to their behaviour towards 
organo-magnesium compounds. The experimental method was to add 
the ether under investigation to the Grignard reagent, from which the 
ethyl ether used in its preparation had been previously removed at 
110—130°. The mixture was then heated, when any residual ethyl 
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ether was first expelled, and the remaining compound of Grignard reagent 
and the new ether was subsequently decomposed under reflux at a 
higher temperature. The reaction product was then cooled, acidified, 
and examined. 

isoAmy] ether, ¢ethoxy-8-methylhexane, anisole, anethole, veratrole, 
guaiacol, 1: 2-methylenedioxy-4-ethylbenzene, .phenyl ether, benzyl 
ethyl ether, benzyl methyl ether, benzyl ether, phenyl benzyl ether, 
methylal, ethylal, acetal, ethoxyacetal, and acetophenone diethylacetal 
were applied to the reaction, the organomagnesium reagents being 
derived from methyl iodide, ethyl iodide, propyl bromide, isoamyl 
bromide, p-anisyl iodide, bromobenzene, and 4-iodo-m-xylene. 

Of the products obtained the following appear to be described for 
the first time: a heptene, possibly «-methyl-A’-hexene; dibromide, 
b. p. 859/12 mm.; 1:2- or 2: 1-hydroxyethoxy-4-ethylbenzene, b. p. 
123 —126°/10 mm. ; 3:4-dimethylbenzyl ethyl ether, b. p. 98—100°/ 
10 mm.; anisyl ethyl ether, b. p. 111—113°/11 mm.,; «-ethoxy-B- 
methylhexane, b. p. 138—142°/740 mm. ; a-ethoxy-a-phenylethane, b. p. 
67—69°/11 mm. ; a8-diethoxy-a-phenylethane, b. p. 105—106°/10 mm. ; 
the ethyl ether of phenylmethylpropylearbinol, b. p. 92—93°/12 mm. 

D. F. T. 


Action of Acidified Water on Esters of Phosphorous Acid. 
A. E. Arsuzov(J. Russ. Phys. Chem. Soc., 1914, 46, 291—294. Compare 
A., 1913, i, 1051, 1052).—It has been found previously that, at the 
ordinary temperature, water energetically attacks trimethyl phosphite, 
with formation of methyl alcohol and dimethylphosphorous acid : 
P(OMe), + H,O = Me-OH +OH:P(OMe),, whereas the tri-ethyl, tri- 
propyl, and tri-isopropyl esters are so stable that they are not 
appreciably affected when heated with water in a sealed tube at 110°, 
or even a higher temperature (A., 1907, i, 275). 

Further experiments indicate that the action of water on trimethyl 
phosphite is determined by. the presence in the water of traces of acid 
derived from the atmosphere of the laboratory. Similar actions are 
found to occur with triethyl], tripropyl, and tri-isobutyl phosphites if 
the water is previously rendered acid with hydrochloric acid. In 
aqueous alcoholic solutions, these reactions proceed rapidly even with a 
minimal quantity of the acid catalyst and are irreversible and proceed 
practically to an end, without formation of secondary products. They 
are hence eminently suitable for calorimetric investigation, which is 
now being undertaken. Foe 


Double Salts of the Alkali Metals with Sulphurous Acid. 
A. E. Arsuzov and A. V. Karrascuey (J. Russ. Phys. Chem. Soc., 
1914, 46, 284—291).—In view of the divergent views which have 
been expressed concerning the existence of isomeric sodium potassium 
sulphites (compare Rohrig, A., 1888, 649 ; Schwicker, A., 1889, 942 ; 
Barth, A., 1892, 564 ; Fraps, A., 1900, ii, 276 ; Godby, P., 1907, 241; 
Arbuzov, A., 1900, ii, 573), the author has investigated the action of 
methyl iodide on a number of pairs of carbonates and hydrogen 
sulphites in order to ascertain which methanesulphonate is formed in 
each case. 

Rubidium carbonate and potassium hydrogen sulphite give rubidium 


i. 652 ABSTRACTS OF CHEMICAL PAPERS. 


methanesulphonate ; cesium carbonate and potassium hydrogen sulphite, 
cesium methanesulphonate ; lithium carbonate and potassium hydrogen 
sulphite, potassium methanesulphonate ; sodium carbonate and ammon- 
ium hydrogen sulphite, sodium methanesulphonate ; lithium carbonate 
and ammonium hydrogen sulphite, ammonium methanesulphonate and 
a small proportion of a halogen-free salt containing both lithium and 
ammonium ; ammonium hydroxide and potassium hydrogen sulphite, 
potassium methanesulphonate ; lithium sulphite, lithium methane- 
sulphonate ; and ammonium sulphite, ammonium methanesulphonate. 

Hence, in the decomposition of double salts of sulphurous acid by 
means of methyl iodide, the methanesulphonate finally resulting is 
that of the metal with the higher atomic weight, independently of the 
method by which the double salt was prepared. The results do not, 
however, permit of a decision concerning the symmetrical, 

O:S(OK)-ONa, 
or unsymmetrical structure, O:SO(K)-ONa, of the double sulphites. 

The solubilities, in grams per 100 c.c. of solution, have been 
determined at the ordinary temperature for the methanesulphonates 
and iodides of the alkali metals in 95% and in 85% alcohol. In each 
series, the solubility diminishes with increase of the atomic weight of 
the metal, the diminution being especially marked in the earlier 
members of the series; the methanesulphonates are considerably less 
soluble than the corresponding iodides. In the reaction between a 
double sulphite and methyl] iodide, the most soluble methanesul phonate 
and the least soluble iodide are always formed. The influence of 
solubility on the result is indicated by the ease with which interaction 
of methanesulphonates of metals with low atomic weights and iodides 
of metals with high atomic weight takes place. 

Owing to the fact that the sodium, potassium, rubidium, and cesium 
salts of methanesulphonic acid crystallise from alcohol in a mass which 
resembles cotton-wool, and permeates the whole of the solvent, the 
above reaction may serve as a test for these metals. Further 
experiments are being made in this direction. a. Oe 2. 


The Formation of Strontium Formate by Decomposition of 
“Schleudersalz.” K. Urspan (Zeitsch. Zuckerind. Bihm., 1914, 38, 
358—363).—The di-strontium saccharate first formed in the process of 
removal of sugar from molasses decomposes on cooling into mono- 
and sesqui-saccharate which remain in solution whilst strontium 
hydroxide (“ Schleudersalz”) separates, and is separated from the 
solution by centrifugal treatment. If this material is kept in heaps 
exposed to the air, its temperature gradually rises as high as 85°, due 
to atmospheric oxidation of the sugar still retained ; no indications 
that this oxidation was effected through micro-organisms were 
observed. Examination showed that the oxidised mass contained a 
considerable quantity of strontium formate and strontium carbonate 
which represent successive oxidation products of the sugar or calcium 
saccharate. 

That sugar can undergo atmospheric oxidation in the presence of 
alkalis was confirmed by experiments with sugar solutions to which 
various alkalis had been added. D. F. T. 
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A New Method of Preparing Carboxylic Anhydrides. A. J, 
van Peski (Proc. K. Akad. Wetensch. Amsterdam, 1914, 16, 969—970). 
—The suggestion of Franchimont (A., 1881, 716) that the formation 
of sulphoacetic acid by the action of sulphur trioxide or fuming 
sulphuric acid on acetic acid is due to the intermediate production of 
acetylsulphuric acid is confirmed by the isolation of this acid. 

When acetic acid and sulphur trioxide are allowed to react below 
0°, acetylsulphuric acid, CH,*CO°SO,H, is obtained identical with the 
product of reaction of acetic anhydride and sulphuric acid below 0°. 
The sodium salt, obtained by the addition of sodium acetate to the acid 
below 0°, decomposes when heated, either alone or suspended in acetic 
acid or toluene, according to the equation 

2CH,°CO’SO,Na = (CH,°CO),0 + Na,S,0,, 

whilst the decomposition in the presence of sodium acetate and acetic 
acid follows the course CH,*CO*SO,Na + CH,°CO,Na = Ac,O + Na,SO,. 
On distillation of the product of the former action, the residual sodium 
pyrosulpbate is very bulky and when distilled with sodium acetate and 
acetic acid produces more acetic anhydride. If, however, the pyro- 
sulphate is previously fused, it loses this power. The action of sodium 
chloride on acetylsulphuric acid yields acetyl chloride. 

Butyrylsulphuric acid and benzoylsulphuric acid, obtained in a 
manner analogous to the preceding, were similarly convertible into 
butyric and benzoic anhydrides, D. F. T. 


Action of Halogen-substituted Esters of Aliphatic Acids 
on Esters of Phosphorous Acids. I. A. E. Arpuzov and A, A. 
Donn (J. Russ. Phys. Chem. Soc., 1914, 46, 295—302).—The action 
of alkyl haloids on phosphorous esters proceeds according to the 
equations : P(OR), + R’X = PR’X(OR),, and the latter 

= RX + O:PR‘(OR)., 
where X = halogen (see A., 1907, i, 275). Similar reactions occur with 
halogen derivatives of aliphatic esters, the two stages being represented 
by: 
R’X-CO,R’” + P(OR), = CO,R”*R’*PX(OR), = RX + CO,R”*R’*PO(OR),. 
The esters thus obtained from triethyl phosphite and the following 
halogenated aliphatic esters were prepared. 

Ethyl chlorocarbonate gives the ester, C,H,,0,P, which is a mobile, 
pleasant-smelling liquid, b. p. 138°25°/12°5 mm., Dj 1:1422. Ethyl 
bromoacetate yields the ester, C,H,,O,P, as a colourless liquid, b. p. 
149—150°/12 mm., D}1:1392. Ethyl a-bromopropionate gives the 
ester, C)H,,0,P, which is a colourless liquid, b. p. 138°5—138°75°/ 
10 mm., D} 1‘111; the isomeric ester from ethyl 8-bromopropionate is 
a colourless liquid, b. p. 167°/12 mm., Df} 11177. Ethyl a-bromobuty- 
rate gives the ester, C,)H,,O,P, which isa colourless liquid with a faint, 
aromatic odour, b. p. 147°5—148°/10°5 mm., Dj 1:0919. T. H. P. 


Stearates and Palmitates of the Heavy Metals with 
Remarks Concerning Instantaneous Precipitations in Insula- 
ting Solutions. Aurrep E. Koenie (J. Amer. Chem. Soc., 1914, 36, 
951—961).—Kahlenberg (A., 1902, ii, 301) has found that double 
decompositions take place in non-conducting solvents. In the present 
paper an account is given of the preparation and properties of the 
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copper, cobalt, nickel, ferric, manganese, chromium, and lead stearates, 
and copper, cobalt, and nickel palmitates. The solubility of these 
salts in various organic solvents has been determined. Several 
instantaneous double decompositions with the stearates and palmitates 
in insulating solutions were observed. For example, on mixing 
benzene solutions of cupric stearate and stannic chloride, cupric 
chloride is immediately precipitated and a solution of stannic stearate 
obtained. The fact that these reactions take place with saturated 
compounds, such as the stearates and palmitates, refutes Cady and 
Lichtenwalter’s view (A., 1913, ii, 916) that similar precipitations in 
the case of the oleates are due to the unsaturated condition of these 
salts. Copper, cobalt, and nickel stearates, and copper and cobalt 
palmitates yield additive compounds with pyridine; the copper com- 
pounds have the composition Cu(C,,H,,0,),.,C;H,N and 
Cu(C,,H5,0.)C HN ; 

the cobalt and nickel compounds contain 2 mols. of pyridine to 1 mol. 
of the stearate or palmitate. 

Solutions of cobalt stearate and palmitate in certain organic 
solvents change from pink to blue when heated. This indicates that 
the change is not due to hydration or to the presence of ions, but is 
probably caused by an intramolecular alteration. The absorption 
spectra have been photographed of solutions of cobalt, copper, and 
nickel chlorides in water, and of the stearates of these metals in 
pyridine and in carbon tetrachloride. The absorption spectra of the 
aqueous and non-aqueous solutions do not exhibit any fundamental 
difference. E. G. 


The Fats. I. Refractive Indices of Mixtures of Olein, 
Palmitin, and Stearin. P. Pascau (Bull. Soc. chim., 1914, [iv], 
15, 360—367).—The author has determined the index of refraction 
of binary and ternary mixtures derived from olein, palmitin, and 
stearin for sodium light at temperatures in the neighbourhood of 70°, 
and has calculated the coefficient of thermal variation of the index 
according to the formula ni, =n} — a(t — 70°). 

Mixtures of palmitin and olein and of stearin and olein behave 
normally. With mixtures of stearin and palmitin, on the other hand, 
the coefficient of thermal variation attains a maximum when about 
55% of stearin is present, that is, when the mixture has a composi- 
tion corresponding with that of margarin. Palmitin and stearin have 
n> 1°4377 and 1:4385.respectively, whereas Schey (A., 1899, i, 669) 
gives 1°4380 and 1°4393. 

The experiments with ternary mixtures have been mainly effected 
with specimens prepared by the gradual addition of olein to a mixture 
of equal weights of stearin and palmitin, whilst some data for mixtures 
containing 25 and 75% of stearin are also given. The application of 
the results, taken in conjunction with determinations of the iodine 
value, to the analysis of butter is discussed. H. W. 


The Fats. II. Refractive Indices of Mixtures of Palmitic, 
Stearic, and Oleic Acids. Paut Pascat (Bull. Soc. chim., 1914, 
[iv], 15, 397—401. Compare preceding abstract).—The author has 
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determined the refractive indices of mixtures of oleic and palmitic 
acids, oleic and stearic acids, and palmitic and stearic acids in varying 
proportions, .and of mixtures of equal proportions of palmitic and 
stearic acid with varying amounts of oleic acids, at 60°, 70°, and 80°, 
and from his results has plotted diagrams by means of which it is 
possible to determine the amounts of each of these three acids, in 
mixtures of which the refractive index and the iodine number is 
known. W. G. 


Transformation of Unsaturated Fatty Acids and their 
Esters into Saturated Compounds. Der Norpiske FAsriker 
De-No-Fa (Fr. Patent, 462905).—Hydrogenation of unsaturated fatty 
acids and their esters is effected at 100—180° by the action of 
hydrogen in the presence of a basic salt of a heavy metal (copper, 
nickel, etc.) with a fatty acid of high molecular weight. J.C. C. 


Hydrogenation of Fats by means of Nickel Oxides or 
Reduced Nickel. Vu. Ipatrev (J. Russ. Phys. Chem. Soc., 1914, 
46, 302—311).—With hydrogenation by the author’s method, in 
which reduced nickel or an oxide of nickel is employed in presence of 
hydrogen under pressure, purity of the nickel is not so essential as 
when the catalysis is carried out at the ordinary pressure. Thus, the 
most resistant aromatic nucleus may be hydrogenated in presence of 
nickel prepared by reducing commercial nickel oxide by means of 
hydrogen from commercial zinc and hydrochloric acid. 

Certain of Bedford and Erdmann’s conclusions (A., 1913, i, 701) are 
criticised. Thus, hydrogenation of a double linking proceeds consider- 
ably more easily than that of an aromatic nucleus (compare this vol., 
i, 38). Further, the statement that the author’s method is inapplicable 
to the hydrogenation of fats, which would readily decompose at the high 
pressures employed, is controverted ; 50 grams of cottonseed oil heated 
for four hours at 220—230°, with 3 grams of nickel oxide in hydrogen 
at 60 atmos. pressure yielded a solid fat with the iodine number 11. 
When a constant current of hydrogen at ordinary pressure is passed 
through the same mixture and the latter is kept well mixed, good 
results are obtained only if the temperature is at least 255°. 

Similar results are obtainable with other oils, which should be 
continually stirred with the catalyst, but need not be purified before- 
hand ; the pressure in the reaction vessel falls from 12—20 to 7—8 
atmospheres. The acid and iodine numbers of the final fat may 
be varied by regulating the time of the action. High velocities of 
hydrogenation may be attained, and the same catalyst may be used in 
several successive reductions. T. EL P. 


Some Transformations of Ricinoleic and Oleic Acids. II. 
Action of Monopotassium Anilide and Potassium Phenoxide 
on Dibromohydroxystearic and Dibromostearic Acids. B. R. 
Honovsk1 (CHonowsky) (J. Amer. Chem. Soc., 1914, 36, 1028—1035). 
—In an earlier paper (A., 1909, i, 760), experiments were described 
which support the view that the constitution of ricinoleic acid is repre- 
sented by theformula CH,*[CH,],-CH(OH)-CH,°CH:CH-[CH,],-CO,H. 
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In order to obtain further evidence on this point, the work described 
in the present paper was undertaken. 

By the action of potassium anilide on dibromohydroxystearic 
acid, x-hydroy-6-phenyliminoundecoie acid, NPh<Y Ht CH2'OH 

, k-hydroxy-0:-phenyliminoundecoic acid, <H-[CH, ],-CO,H’ 
m. p. 57—58°, is obtained which crystallises in lustrous leaflets; the 
barium and silver salts were prepared. The acetyl derivative is a 
colourless, viscous liquid. The acid gradually changes to the lactone 
when left, and the same change takes place rapidly when the acid is 
warmed with dilute sulphuric acid. The dibromo-derivative of the 
acid was obtained as a yellow, viscous liquid. 
_ — H, » 
6:-Phenyliminodecoic acid, mPa eo.) CO,H’ m. p. 54—55°, 
obtained by the action of potassium anilide on dibromostearic acid, is 
a white, amorphous powder, and does not unite with bromine; its 
barium and silver salts were prepared. 

By the action of phenol on dibromostearic acid in presence of 
potassium carbonate at 105—108°, phenoxy-derivatives of oleic acid 
were produced and were precipitated as the barium salts. On decom- 
posing this precipitate with boiling, dilute hydrochloric acid, 6-phenoay- 
nonoic acid, OPh*CH,*(CH,],-CO,H, m. p. 58—59°, was produced 
which forms a white, crystalline powder; its barium and silver salts 
and bromo-derivative were prepared. Another compound, C,.H,,0,, 
m. p. 96—97°, was also formed in this reaction as a white, crystalline 
powder, which is probably a condensation product of the decomposition 
products of the phenoxy-acids : 

3CH,°[CH,],“CH,(OPh) + OPh:CH,:[CH,],-CO,H. 
In another experiment, carried out at 140°, an acid, m. p. 54—55°, was 
obtained of the same composition as the @-phenoxynonoic acid, but 
apparently twice the molecular weight; it gives a white, crystalline 
bromo-derivative. E, G. 


Action of Oxalic Acid and of Phosphorus Pentoxide on 
Ricinoleic and Hydroxystearic Acids. 8S. Foxin (J. Russ. Phys. 
Chem. Soc., 1914, 46, 224—226).—Treatment of the hydroxystearic 
acid prepared from ricinoleic acid with oxalic acid, either in the anhy- 
drous form or in concentrated aqueous solution in a sealed tube, yields 
a mixture of the oxalic ethers of hydroxystearic acid and of an oleic 
acid, m. p. 33—35°, consisting principally of the isomeride with the 
double linking in the Ay-position. In order to avoid the formation of 
anhydrides of the hydroxystearic and oleic acids and to render easier 
the separation of the resulting oxalic ethers, use may be made of the 
triglyceride of hydroxystearic acid, obtained by reduction of castor vil. 

Powdered hydroxystearic acid and phosphoric oxide react in the cold 
with development of heat, yielding: (1) A resinous mass which con- 
tains phosphorus and seems to be analogous in structure to sulpho- 
stearic acid. (2) An oleic acid, which solidifies at 14—15°, forms 
crystals distinct from those of the oleic acid yielded by oxalic acid, and 
has the iodine number 82, the value for C,,H,,O, being 90. 

The action of phosphoric oxide on castor oil gives a product of 
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increased unsaturation, the iodine number of the glyceride being 
149°3 and that of the corresponding acid, 148-2. Since the theoretical 
value for linoleic acid is 182, the product contains some 70% of linoleic 
acid. The latter is regarded as a mixture of the two isomerides, 
CH,*[CH,],-CH:CH:CH:CH-[CH,}],-CO,H, 

and CH,°(CH,],-CH:CH-CH,°CH:CH-([CH,},-CO,H, of which the 
former constitutes a resinous mass insoluble 1n light petroleum. From 
the latter isomeride, which dissolves in light petroleum, the correspond- 
ing glyceride was prepared and was found to undergo ready oxidation 
in air in presence of a drying agent; when treated with bromine, the 
acid did not yield a crystalline tetrabromo-derivative but remained 
liquid. This linoleic acid and the oleic acid obtained from hydroxy- 
stearic acid and phosphoric oxide appear to be stereoisomerides of the 
acids occurring in vegetable oils. 7. EF. 


The Preparation of Valerolactone. M. 8S. Losanitscu (Monatsh., 
1914, 35, 301—306).—The author finds that levulic acid can be 
conveniently reduced to valerolactone by sodium and alcohol (compare 
Tafel and Emmert, A., 1911, i, 746; Sabatier and Mailhe, A., 1909, i, 
131; Neugebauer, A., 1885, 651; Fittig and Wolff, A., 1882, 35). 
The reduction is effected in a reflux apparatus and occupies about 
a half-hour ; after adding water and distilling off the alcohol, the 
residue is acidified and the lactone extracted with ether. 

The product, which was obtained in a yield exceeding 80%, had b. p. 
206—206°3° (corr.)/749 mm., 91° (corr.)/16 mm. 

A modification of the usual apparatus for the continuous extraction 
of a liquid by ether is described. This was applied to the extraction 
of the levulic acid obtained by the action of hydrochloric acid on 
sucrose, D. F. T. 


The Acid Salts of Dibasic Acids. III. Oxalates. E. 
JUNGFLEISCcH and Px. Lanprigvu (Compt. rend., 1914, 158, 1306—1311). 
—In view of the results obtained in the study of the normal and acid 
camphorates (compare this vol:, i, 416), the authors have studied the 
similar salts of another dibasic acid, oxalic acid. They have obtained 
in the crystalline state the salts C,O,HK,C,H,O,,2H,O ; C,0,HK,H,0O, 
and C,0,K,,H,O. They show from their results that potassium 
hydrogen oxalate should be represented by the formula 

K,C,0,,C,H,0,, 
and not by the usual one as given above. W. G. 


Glucinum Oxalate and Acetate. F. Wirtn (Zeitsch. anorg. 
Chem., 1914, 8'7, 7—8).—Glucinum oxalate, GIC,0,,3H,O, dissolves to 
the extent of 63:2 grams in 100 c.c. of water at 25°, and more readily 
in oxalic acid solution. The basic acetate, Gl,O(C,H,0,),, is scarcely 
wetted by water, but on long shaking at 40° considerable quantities 
dissolve, leaving a gummy mass on evaporation. It dissolves readily 
in, and may be crystallised from, organit solvents. C. H. D. 


Cholic Acid and its Origin. I. Lirscnirz (Ber., 1914, 47, 
1459—1460.—When cholic acid is oxidised with benzoyl peroxide in 
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acetic acid and the solution is treated successively with sulphuric acid, 
ferric chloride and chromic acid, the colour changes and spectra 
observed are identical with those of oxycholesterol (A., 1913, ii, 350). 
Cholic acid is therefore derived from cholesterol, but whether directly 


or by way of oxycholesterol is still the subject of investigation. 
J. Cc. W. 


Esters of Succinylsuccinic Acid and their Reactions with 

Ammonia and Primary Amines. Hans LikBeRMANNn (Annalen, 
1914, 404, 272—321),—The disodio-derivatives of alkyl succinyl- 
succinates can be prepared in a few hours by heating at 90—105° a 
mixture of sodium, an alkyl succinate, and not too small a quantity 
of the corresponding alkyl acetate. Propyl succinylsuccinate, 
m. p. 91°, colourless needles, the isobutyl ester, m. p. 100°, and allyl 
ester, m. p. 115°, have thus been prepared ; by-products of the first two 
reactions are the propyl hydrogen ester, m. p. 115° (decomp.), yellowish- 
white needles, and the isobutyl hydrogen ester, m. p. 126° (decomp.), re- 
spectively. The new normal esters resemble methyl and ethy! succiny]l- 
succinates in solubility, colour reactions, and other properties ; their 
solubility in cold, dilute aqueous ammonia diminishes as the alkyl 
groups become more complex. The hydrogen esters are soluble in 
aqueous sodium carbonate, develop  violet-blue colorations with 
alcoholic ferric chloride, and form solutions with a faint green 
fluorescence. 

As Baeyer has shown in the case of the ethyl ester, alkyl succinyl- 
succinates react with fused ammonium acetate to form alkyl 2:5- 
diamino-A' ‘*-cyclohexadiene-1 : 4-dicarboxylates, 

a Zl(NH,)*CH ; 
CO,R C<oH, CIN HJj7C CO,R, 
the intense colour of which the author explains by Kauffmann’s theory 
(A., 1906, i, 841). Propyl 2 : 5-diamino-A'**cyclohexadiene-1 : 4- 
dicarboxylate, m. p. 173°, orange-yellow needles, the isobutyl ester, 
m. p. 165°, greenish-yellow prisms, and a//y/ ester, m. p. 154°, orange- 
yellow needles, have been prepared. By boiling with alcohol and 
V-potassium hydroxide (2 mols.), these esters are not hydrolysed, but 
are changed to colourless isomerides which are regarded as alkyl 2 : 5- 
di-iminocyclohexane-1 : 4-dicarboxylates, 
. (;-NH)-CH ’ : 
0O0,R CHO CUNO CO,R ; 

the ethyl ester, m. p. 178°, and propyl ester, m. p. 173°, have thus been 
obtained in colourless needles, and the isobutyl ester, m. p. 165°, in 
colourless prisms. The colourless esters are stable in the solid state 
and in solution in darkness, but are changed to the coloured isomerides 
by heating above the m. p. or by exposing their solutions to sunlight. 
By heating with 10% alcoholic ammonia at 100°, methyl succinyl- 
succinate is converted directly (without the formation of the coloured 
isomeride) into methyl 2 : 5-di-iminocyclohexane-1 : 4-dicarboxylate, 
m. p. 212° (to an orange oil), colourless needles. The coloured and 
the colourless esters are reconverted into alkyl succinylsuccinates by 
concentrated hydrochloric acid at 30—40°, or by boiling glacial acetic 
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acid. By prolonged heating in air, alkyl 2: 5-diamino-A*‘*-cyclo- 
hexadiene-1 ; 4-dicarboxylates lose two atoms of hydrogen, and are 
converted into alkyl diaminoterephthalates. 

Succinylsuccinic esters react with substances containing an amino- 
group just as they do with ammonia, and yield coloured substances 
analogous to the diaminocyclohexadienedicarboxylates, in which the 
iminic hydrogen can be detected by Zerevitinov’s method and by 
benzoylation. The condensation with aromatic primary amines is 
effected in boiling glacial acetic acid and a little alcohol ; with aliphatic 
primary amines, the best results are obtained in boiling alcohol. 
Ethyl 2 :5-dianilino-A’ air ore 4-dicarboxylate, 

.aC(N HPh):C ' 

CO,Et CSO -O(N HPh}>C-COgEt, 
m. p. 163°, orange needles (dibenzoyl derivative, colourless), has been 
prepared, also the corresponding d1-0-toluidino-derivative, 
Cy¢H 0,No, R 

m. p. 181°, rose needles, di-p-toluidino-derivative, m. p. 214°, rose 
needles (changing at about 140° to orange needles), di-a-naphthylamino- 
derivative, m. p. 230°, pale violet needles (becoming orange at about 
140°), di-B-naphthylamino-derivative, m. p. 228°, rose needles and 
orange-yellow needles (dibenzoyl derivative, m. p. about 110°, colour- 
less), di-o-anisidino-derivative, m. p. 159°, orange-yellow prisms, di-p- 
anisidino-derivative, m. p. 191°, pale violet needles, and di-o-aminoanilino- 
derivative, m. p. 243°, violet-red needles. Methyl 2 : 5-dianilino-A''*- 
cyclohexadiene-1 : 4-dicarboxylate, m. p. 235°, crystallises in orange- 
yellow needles. Lthyl 2 : 5-diethylamino-A'‘*-cyclohexadiene-1 : 4-dicar- 
boxylate, m. p. 169°, orange prisms, is obtained accompanied by colour- 
less prisms. ‘The corresponding dimethylamino-derivative, C,,H,.O0,N,, 
m. p. 150°, violet-red needles, is converted by boiling alcoholic potassium 
hydroxide (2 mols.) into a colourless isomeride, m. p. 150°, changes to 
the coloured form at its m. p.,and is probably ethyl 2 : 5-dimethylimino- 
cyclohexane-1 : 4-dicarbcxylate. 

In some cases the condensation of alkyl succinylsuccinates and 
aromatic amines in boiling glacial acetic acid and an excess of alcohol 
yields alkyl 2:5-diarylaminoterephthalates, provided a sufficiency of 
air is admitted ; thus ethyl succinylsuccinate and aniline under these 
conditions yield ethyl 2 : 5-dianilinoterephthalate, m. p. 143°, red needles 
or orange-yellow needles, but the corresponding methyl ester cannot 
be similarly prepared. In all cases, however, alkyl 2 :5-diarylamino- 
or alkylaminoterephthalates can be prepared by oxidising alkyl 
2 : 5-diarylamino- or alkylamino-A’‘*-cyclohexadiene-1 : 4-dicarboxylates 
with iodine in ethyl alcohol, amyl alcohol, or acetone. Some of the 
alky! diarylamino- or dialkylamino-terephthalates can be obtained at 
will in two modifications. These two modifications are unimolecular 
and have the same colour in solution; in the solid state, each is stable 
at the ordinary temperature, but by heating the stable form is that 
the colour of which is nearer the red end of the spectrum. The 
author accounts for the existence of the two modifications by 
Hantzsch’s theory of chromoisomerism. The following esters have 
been prepared: Lthyl 2: 5-di-o-toluidinoterephthalaie, m. p. 181°, red 
needles, and the di-p-toluidino-analogue, m. p. 187°, ethyl 
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2 : 5-di-a-naphthylaminoterephthalate, m. p. 230°, orange-red needles 
and a violet modification, and the di-8-naphthylamino-analogue, 
m. p. 182°, orange-red and yellow needles (dibenzoyl derivative, 
m. p. 275°, yellow prisms), ethyl 2: 5-di-o-anisidinoterephthalate, 
m. p. 170°, orange-brown needles, and the di-p-anisidino-analogue, m. p. 
171°, orange-red needles, ethyl 2: 5-di-o-aminoanilinoterephthalate, 
m. p. 232°, reddish-violet and orange-yellow needles, ethyl 2 : 5-diethyl- 
aminoterephthalate, m. p. 142°, orange-red needles, and the dimethyl- 
amino-analogue, m. p. 117°, orange-red needles, 

By hydrolysis with N-alkali hydroxide in boiling alcoholic solution 
or suspension, the preceding esters containing arylamino-groups yield 
the alkali salts (which are yellow or green) of the corresponding acids, 
The acids are blue or reddish-violet, contain two NH-groups, form 
yellow solutions in ordinary solvents, and dissolve to a colourless 
solution in concentrated sulphuric acid, probably because the nitrogen 
atoms become quinquevalent. The following are described: 2 : 5-di- 
anilinoterephthalic acid, m. p. above 300°, violet crystals (dibenzoyl 
derivative, yellow crystals; dinitroso-derivative, decomp. 100—200°, 
almost colourless), 2 : 5-di-a-naphthylaminoterephthalic acid, blue 
crystals, and the di-B-naphthylamino-analogue, bluish-violet needles. 
2 : 5-Di-o-aminoanilinoterephthalic acid is a yellow or olive-brown 
powder, which forms in concentrated sulphuric acid a blue solution 
with a red fluorescence. 

The acids obtained by the hydrolysis of alkyl 2 :5-diethylamino- or 
dimethylamino-terephthalates are colourless or nearly so in the solid 
state, and therefore must have a different constitution from their 
coloured esters and from the highly coloured 2: 5-diarylamino- 
terephthalic acids. They are probably betaine salts, 


Serr ane 
Ll 
O<NH,R-U:CH-C—-co? 


containing quinquevalent nitrogen; the metallic salts are coloured, 
because the betaine rings are ruptured and the salts have the same 
constitution as the esters. 2 :5-Diethylaminoterephthalic acid (R= Et), 
almost colourless crystals (green barium salt, C,,H,,0O,N,Ba), and 
2 : 5-dimethylaminoterephthalic acid, m. p. 295°, almost colourless 
needles, are described ; they form orange-yellow solutions in alcohol. 
By hydrolysis with potassium hydroxide (1 mol.) and subsequent 
acidification, three of the preceding ethyl 2 : 5-diarylamino- or dialkyl- 
amino-terephthalates yield ethyl hydrogen esters, namely, ethyl 
hydrogen 2 :5-dianilinoterephthalate, m. p. 258°, red needles (barium 
salt, [C,,H,,O,N,],Ba,5H,O, golden-yellow needles), ethyl hydrogen 
2 : 5-diethylaminoterephthalate, m. p. 179°, red needles, and ethy/ 
hydrogen 2 : 5-dimethylaminoterephthalate. 

By boiling ethyl succinylsuccinate (1 mol.), iodine (1 mol.), and an 
aromatic primary amine (3—4 mols.) in a mixture of glacial acetic 
acid and alcohol, in many cases there are formed, in addition to the 
ethyl 2 :5-diarylaminoterephthalates, ethyl 2-arylamino-5-hydroxytere- 
phthalates, which form dibenzoyl derivatives, are insoluble in cold 
alkalis, and form coloured solutions in concentrated sulphuric acid. 
Ethyl 2-anilino-5-hydroxyterephthalate, m. p. 83—84°, brick-red prisms, 
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ethyl 2-p-iodoanilino-5-hydroxyterephthalate, m. p. 119°, orange-red 
needles, and ethyl 2-B-naphthylamino-5-hydroxyterephthalate, m. p. 125°, 
orange needles, are described. The corresponding acids, 2-anilino-5- 
hydroxyterephthali acid, brownish-red needles, 2-p-iodoanilinoterephthalic 
acid, orange-red needles, and 2-8-naphthylamino-5-hydroxyterephthalic 
acid, violet-red prisms, are strong dibasic acids which form colourless 
solutions in concentrated sulphuric acid and yellow or orange solutions 
in ordinary solvents and yield green and yellow alkali and alkaline 
earthy salts. Hthyl hydrogen 2-B-naphthylamino-5-hydroxyterephthalate, 
m. p. 253°, erystallises in orange needles and forms highly coloured 
salts. 

s-Diphenylcarbamide is produced by heating ethyl succinylsuccinate 
with aniline alone at 180°. C. S. 


Salts of Formaldehyde. Harrwia Franzen (Verh. Ges. deut. 
Naturforsch, Aerzte, 1913 (1914), 2, 277—279).—By the action of 
calcium,* barium, strontium, magnesium and lead hydroxides on 
formaldehyde solution, compounds can be obtained. For the pre- 
paration of the corresponding compounds of the heavier metals, for 
example, of copper, zinc and cadmium, the necessary quantity of a 
suitable salt was added to an aqueous solution of formaldehyde and 
sodium hydroxide. 

With the exception of the copper compound, the substances were 
colourless solids completely soluble in water, and had an odour of 
formaldehyde. The ratio between the number of atomic weights of 
the metal and molecular weights of formaldehyde present ranged from 
2:l1to1l:2. Structural formule of the chain type are suggested, as, 
for example, OH*CH,°O-Ca’O-CH,°OH for the calcium compound. In 
the case of the lead compound with a ratio 6:5, the chain is much 
longer, and such compounds as these are regarded as intermediate 
steps in the polymerisation of formaldehyde to sugar. 

In addition to the components, metallic hydroxide and formaldehyde, 
there is also generally present a certain amount of water of crystal- 
lisation. D. F. T. 


Preparation of Aldol from Acetaldehyde. Consortium Fir 
ELEKTROCHEMISCHE INDUSTRIE (D.R.-P. 269996).—Aldol is readily 
obtained from acetaldehyde by treating it with a small amount (not 
more than 5%) of an alkali or alkaline earth metal, their amalgams or 
alloys, or the products of the interaction of these materials and 
acetaldehyde or compounds of these metals such as the alcoholates, 
cyanides, etc., which dissolve in acetaldehyde. The aldol formed can 
be isolated by distillation ina vacuum. For example, 1000 parts of 
acetaldehyde are treated (1) with 70 parts of a 2% calcium amalgam or 
(2) with one part of dry powdered potassium cyanide. J.C. C. 


Combination of Boric Acid with Mannitol. G. Maenanini 
(Gazzetta, 1914, 44, i, 396—398).—The author replies to Ageno and 
Valla’s criticisms (A., 1913, i, 1052) of his conclusions (A., 1912, ii, 
142), ae eS 
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Action of Ammoniacal Copper Hydroxide on Dextrose. 
Apotr Winpaus and ArtHur ULLRICH (Zeitsch. physiol. Chem., 1914, 
90, 366—368).—Investigations of Windaus and Knoop (A., 1905, 
i, 381) have shown that dextrose is converted into 4-methylglyoxaline 
by the action of ammoniacal zinc or cadmium hydroxide. Ammoniacal 
copper hydroxide is now shown to oxidise it to oxalic acid and gly- 
oxaline-4-carboxylic acid (Knoop, A., 1907, i, 788). The latter is 
probably formed by the condensation of the semialdehyde of mesoxalic 
acid with formaldehyde and ammonia : ; 

CHO’CO-CO,H + 2NH, + H-CHO = ay n> C'C0,H + 3H,0. 

Dextrose is allowed to remain in contact with an ammoniacal solution 
of copper hydroxide for three years. The solution is evaporated to 
dryness, the residue dissolved in dilute sulphuric acid, and, after 
removal of copper, oxalic acid is extracted with ether. Glyoxaline-4- 
carboxylic acid is isolated from the aqueous solution by successive 
treatment of the latter with barium hydroxide and phosphotungstic 
acid, and further identified by converting it into glyoxaline, m. p. 89° 
(compare Knoop, loc. cit.), and glyoxaline picrate, m. p. 206°. 

H. W. 


Biochemical Synthesis, by means of a-Glucosidase, of 
a-Glycol Monoglucoside. Em. BourqueEtor and M. Bripet (Compt. 
rend., 1914, 158, 1219—1222; J. Pharm. Chim., 1914, [vii], 9, 
514—519. Compare A., 1913, i, 1080; this vol., i, 72).—The authors 
have isolated, in a crystalline form, the glucoside formed by the 
action of a-glucosidase on a solution of dextrose in 50% aqueous 
glycol. a-Glycol monoglucoside crystallises in colourless needles, 
faye) + 135-489, having a slightly sweet taste. It is very soluble in 
alcohol and water, and almost insoluble in ether and ethyl acetate. 
It does not reduce Fehling’s solution. It is readily hydrolysed in 
aqueous solution by a-glucosidase, or by heating with 3% sulphuric 
acid in a sealed tube for two hours at 110°. W. G. 


Synthesis of New Glucosides. Emi Fiscner (Ber., 1914, 47, 
1377—1393).—The method used for the preparation of glucosides of 
the purines by interaction of the silver salts of the latter with aceto- 
bromoglucose in anhydrous solvents (Fischer and Helferich, this vol., 
i, 333) is found to be of wide applicability. 

Acetobromoglucose in warm xylene solution rapidly reacts with a 
slight excess of silver succinimide, giving tetra-acetylsuccinimide- 


d-glucoside, Teco ‘C,H,O,Ac,, colourless needles, or triangular 
2 


platelets, m. p. 203—204° (corr.), [a]i> +12°8° (in s-tetrachloro- 
ethane), which on treatment in methyl-alcoholic solution with dry 


ammonia yields succinamide-d-glucoside, 
NH,°CO-CH,°CH,°CO-NH°C,H,,0,, 
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microscopic prisms (with 2H,O), m. p. 88-—90°; the anhydrous sub- 
stance melts if introduced into a bath at 153°, but may again re- 
solidify and then melt again near 192° (decomp.), this being the only 
m. p. observed when the anhydrous substance is slowly heated. 

Interaction of silver thiocyanate and acetobromoglucose in xylene 
solution at water-bath temperature produced acetothiocarbimidoglucose, 
O,H,0,Ac,"NCS, tetragonal plates; the physical properties varied 
according to the method of purification, rapid recrystallisation from 
alcohol giving a product, m. p. 114°, [a]i7 +6°0° (in s-tetrachloro- 
ethane), whilst repeated separation from chloroform by the addition 
of light petroleum gave a product, m. p. near 100°, [a]p —8-5°. 
Treatment of the last substance in methyl-alcoholic solution with gaseous 
ammonia gave glucosethiocarbamide, C,H,,0,-NH°CS:NH,, a crystal- 
line solid, [a]} —35-73° (in water), m. p. 215—216° (corr., decomp.) 
(compare Schoorl, A., 1902, i, 83). This thiocarbamide derivative can 
be desulphurised by treating with mercuric oxide in aqueous solution, 
the product being probably glucose-cyanamide, an amorphous solid 
dificult to purify. When boiled for an hour with alcohol, acetothio- 
carbimidoglucose is converted into tetra-acetylglucosethiourethane, 

C,H,0,Ac,*NH°CS-OEt, 
a crystalline solid, m. p. 159—160° (corr.), [a]p +11°5° (in s-tetra- 
chloroethane). 

The action of silver cyanate on acetobromoglucose gave tetraacetyl- 
glucosecarbimide, C,H,O,Ac,*NCO, needles, m. p. 117—118°, (corr.) 
[aly —7°54° (in s-tetrachloroethane), but there was also produced 
a less soluble, amorphous solid of approximately the same composition, 
m. p. 115—120°, [a}i’ +15°86° (in s-tetrachloroethane), the nature 
of which was uncertain and which gave another amorphous product, 
C,H,,0,N,, m. p. 195° (decomp.), [a]i7 — 35°3°, on shaking with aqueous 
ammonia. Tetra-acetylglucosecarbimide itself reacted with aqueous 
ammonia, producing glucosecarbamide (Schoorl, /oc. cit.), m. p. near 
207° (decomp.), [a]i? — 23°41° (in water), whilst treatment with boiling 
alcohol converted it into tetra-acetylglucoseurethane, C,,H,,0,,N, which 
was not obtained pure. 

The preparation of the glucosides of the uracils gave considerable 
difficulty (compare Fischer and Helferich, Joc. cit.). 

Acetobromoglucose in xylene solution reacted with the silver 
derivative of cytosine, giving an uncrystallisable substance which was 
very unstable and even in cold alcoholic solution to which picric acid 
had been added gradually gave a precipitate of cytosine picrate. 
Uracil gave a product similar to cytosine. 

The silver salt of 2-thiouracil reacted with acetobromoglucose under 
the usual conditions, forming 2-thiouracilditetra-acetylglucoside, 

C,H,ON,S(C,H,0, Ac,),, 
needles, m. p. 230° (corr.), [a]? +12:44° (in s-tetrachloroethane). 
In a similar manner the silver salt of 2-ethylthiouracil gave 2-ethyl- 
thiowraciltetra-acetylglucoside, C,H,ON,S-C,H,0,Ac,, m. p. 108° (corr.), 
[a] +3:14° (in s-tetrachloroethane). These acetyl derivatives 
underwent hydrolysis on treatment with ammonia, but it was not found 
possible to obtain the products in a pure condition. D. F. T. 


yy2 
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Resolution of Racemic Sugars by means of Optically Active 
Amyl Mercaptan and Certain Mercaptals. E. Vorocéex and V. 
Vesexy (Ber., 1914, 47, 1515—1519. Compare Neuberg and Federer, 
A., 1905, i, 299).—The authors have investigated the applicability of 
d-amyl mercaptan to the resolution of racemic sugars and have thus 
been able to resolve dl-arabinose. ‘They have further prepared a series 
of mercaptals of various aldoses, since the data given in the literature 
are frequently inaccurate owing to the use of the impure, commercial 
amyl mercaptan. 

d-Amy] alcohol, a, — 9°6° (1=2), is prepared by Marckwald’s method 
and purified by means of 3-nitrophthalic acid. The ester has m. p. 
114°8—115°2°, whereas Marckwald gives 113°5—11]4°5° and Sautter 
111—112°. 

d-Amyl mercaptan, D® 0°8415, [a]§ + 3°21°, is prepared by converting 
the alcohol into potassium d-amyl sulphate and distillation of the 
latter with potassium hydrosulphide solution in a slow stream of 
hydrogen sulphide, It has b. p. 119—121° (uncorr.). 

1-Arabinose-d-amylmercaptal, long needles, m. p. 114—116°, is ob- 
tained by warming a solution of /-arabinose in fuming hydrochloric 
acid with d-amyl mercaptan at 30—35° until the emulsion first formed 
is replaced by a clear solution. The similarly prepared d-arabinose-d- 
amylmercaptal, pearly scales, m. p. 118—120°, differs sharply from the 
isomeride in crystalline form and also in solubility in alcohol. The 
resolution of d/-arabinosze is therefore effected by conversion into the 
d-amylmercaptal and fractional crystallisation of the crude product 
from alcohol, whereby d-arabinose-d-amylmercaptal is readily obtained 
in a state of purity ; the isolation of the /-form from the mixture has 
not been successfully accomplished, owing to the small amount of 
substance available. 

Preliminary experiments on the resolution of rhodeose and fucose by 
means of d-amyl mercaptan are also described. It is found, however, 
that the d-amyl mercaptals prepared from the respective pure d- and 
l-forms show but little difference in m. p. or solubility in the usual 
media, Since further, dissimilarity in crystalline form can only be 
detected under the microscope, whilst, also, polarimetric measurements 
are rendered difficult by the small solubility and slight optical activity 
of the products, the prospects of a successful resolution are not con- 
sidered sufficiently promising for a continuation of the work at present 
for these two substances. 

The following mercaptals have been prepared according to the 
method of Fischer (A., 1894, i, 269): /-Arabinoseisoamylmercaptal, 
m. p. 121—124°; d-arabinoseisoamylmercaptal, m. p. 121—124°; dl- 
arabinoseisoamylmercaptal, m. p. 113—115° ; rhodeoseisoamylmercaptal, 
m. p. 151—152°5°; rhodeose-d-amylmercaptal, m. p. 136—138°5° ; 
fucose-d-amylmercaptal, m. p. 140—142°; fucoseisoamylmercaptal, 
m. p. 151—152°5°; dl-fucose(d/-rhodeose)-isoamylmercaptal, m. p. 
160—162°; rhamnoseisoamylmercapial, m. p. 108—110°5°; d-glucose-d- 
amylmercaptal, m. p. 138—139°; d-glucoseisoamylmercaptal, m. p. 
142—144° ; d-galactose-d-amylmercaptal, m. p. 123—124° ; d-galactose- 
tsoamylmercaptal, m. p. 122—123°; rhodeose-ethylmercaptal, m. p 
167—168°'5°; fucose-ethylmercaptal, m. p. 167—168°5°; rhodeose- 
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athylenemercaptal, m. p. 191—191°5°; fucose-ethylenemercaptal, m. p. 
191—191°5°. H. W. 


The Plurality of Starches. Cartes Tanner (Compt. rend, 
1914, 158, 1353—1356).—To solve the question as to whether there 
is only one or several starches, the author has estimated the amounts 

of amylopectin and amylose present in starches from different plants. 
The proportions of these two substances, which are always present, 
differ with the origin of the starch, and the starches can be further 
distinguished among themselves by the sensitiveness of the amylopectin 
to water, and the differing solubility of the amylose on warming. The 
author finds that cellulose in the shape of well-washed cotton can be 
used to fix amylose and remove it from a solution, thus leaving the 
way clear to test for amylopectin. W. G. 


Reductions by Aluminium. Preparation of Ethylamine. 
J. Ferrer (Anal. Fis. Quim., 1914, 12, 239—240). The reduction of 
acetonitrile by aluminium and cold sodium hydroxide (15%) gave a 
75% yield of ethylamine. Potassium cyanide gave a 10% yield of 
methylamine, and benzonitrile a 17% yield of benzylamine. G, D. L. 


Preparation of Trimethylamine. Kart Hernricn Scuirz 
(D.R.-P. 270260).—A mixture of ammonium chloride (1 part) and 
trioxymethylene (2°65 parts) is heated under reflux for one to two hours 
at 120—170°. On cooling, part of the trimethylamine hydrochloride 
crystallises out ; alkali is added, and the base condensed in water, 
alcohol or hydrochloric acid. Other ammonium salts may also be used. 

J.C. C. 


Constitution of Pseudomuscarine (“Synthetic Muscarine”). 
ArTHur James Ewrns (Biochem. J., 1914, 8, 209—215)—“ Pseudo- 
muscarine,” obtained by the action of concentrated nitric acid on choline 
is shown to be choline nitrite, NO-O-CH,"CH,°NMe,°OH. 

It seems doubtful whether the formula assigned to muscarine is 
correct. N. H. J. M. 


The Preparation of Creatine, Creatinine, and Standard 
Creatinine Solutions. Oro Foun (J. Biol. Chem., 1914, 17, 
463—468).—The dichromate standard hitherto used should be replaced 
in accurate colorimetric work by standard solutions of creatinine itself. 
Directions are given for the preparation of the latter substance as 
a picrate, from which creatinine zincichloride is prepared; this is 
decomposed with lead hydroxide. The further treatment of the 
creatine-creatinine solution depends on whether creatinine or 
creatine is desired ; it is evaporated on the water-bath, and the residue 
dissolved in boiling water, and then twice as much alcohol (95%), this 
precipitates most of the creatine and no creatinine; the creatine is 
obtained pure by repeating the process, but this involves a 30% loss. 
Creatinine is obtained by heating the mixture at 135—140° for three 
hours, Full details of the process, and the method of preparing 
standard creatinine solutions are given. W. D. iH. 
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The Condensation Products of Chloral with Acid Amides. 
II, Franz Feist [with Frepericx Nissen and Geore Srapier] (Ber., 
1914, 47, 1173—1193. Compare Feist, A., 1912, i, 420),—A closer 
examination of some of the products described earlier, together with 
an investigation of the behaviour of other products of the same type. 

Chloral oxamethane, CUl,-CH(OH)-NH-CO-CO,Et, can be prepared 
by merely warming a mixture of chloral and oxamethane on the water- 
bath for three hours (compare Moscheles, A., 1891, 1003); it has 
m. p. 121°, b. p. 182°/23 mm. (partial decomp.). It is very sensitive 
towards alkalis, passing readily into the sparing soluble sodium salt of 
the unstable chloraloxamic acid, CCl,-CH(OH)*-NH-CO-CO,H. By 
treating the aqueous solution of the sodium salt with solutions of 
various metallic salts, the lead, mercurous, silver, and copper salts were 
obtained as precipitates. On shaking for twelve hours with a 10% 
solution of sodium carbonate, chloraloxamethane passes into an acid, 
[C;H,O,NCI,],, m. p. 133° (sodium salt, sparingly soluble), apparently 
a molecular compound of the hydroxy-acid, 

CCl,-CH(OH)-NH-CO-CO,H, 
with the corresponding ethoxy-acid. If chloraloxamethane is dissolved 
in 5—6 times its weight of ice-cold sulphuric acid and then poured 


epee oe 
into water, there is obtained chloraloxamolactone, éo-nH> CH CCl,, 


m. p. 236—237° (decomp.), which is also produced in the action of 
phosphorus pentabromide on chloraloxamethane. The lactone gives 
an acid solution, is soluble in sodium carbonate solution, and on 
warming with alkalis undergoes fission with formation of chloral or 
chloroform with oxamide or an oxalate. 

When heated with excess of acetyl chloride at 100°, chloraloxa- 
methane gives acetylchloraloxamethane, CCl,*CH(OAc)*N H-CO-CO,Et, 
m. p. 60—61°, b. p. 176°/23 mm. Treatment with an equimolecular 
quantity of phosphorus pentachloride converts chloraloxamethane into 
aBBB-tetrachloroethyloxamethane, CC]l,*CHCl-NH-CO-CO,Et, colourless 
needles, m. p. 53—54°, whilst phosphorus tribromide converts it into 
BBB - trichloro - a - bromoethyloxamethane, CCl,*CHBr*>NH-CO-CO,Et, 
crystals, m. p. 62—63°. The new halogen atom in these two compounds 
is very reactive, precipitating silver haloid from silver nitrate solution. 
The tetrachloro-compound also reacts with methyl alcohol, giving a 
methyl ether, CCl,~CH(OMe)*NH-CO-CO,Et, crystals, m. p. 66°, with 
ethyl alcohol giving the corresponding ethyl ether, 

CCl,-CH(OEt):NH-CO-CO, Et, 
colourless crystals, m. p. 34—35°, with aniline giving anilinochloral- 
oxamethane, CC],-CH(NHPh)-NH-CO-CO,Et, crystals, m. p. 172°, with 
phenylhydrazine giving phenylhydrazinochloraloxamethane, 
CCl,“-CH(NH:-NHPh):NH-CO-CO, Et, 

colourless crystals, m. p. 125°, and with ethyl sodioacetoacetate in ether 
giving ethyl a-carbethoxyacetonyl-f’ B' B’-trichloroethylaminoglyoxylate, 
CO,Et-CHAc*CH(CCI,)-NH-CO-CO,Et, colourless leaflets, m. p. 
64— 65°. 

Dichloralcarbamide, m. p. 194° (compare Jacobsen, this Journ., 1871, 
257 ; Coppin and Titherley, T., 1914, 105, 32), obtained by warming 
together carbamide, chloral and a little water, when its solution in 
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aqueous sodium hydroxide is gradually treated with acetic anhydride 
loses the elements of water in an unusual manner, whilst being 
simultaneously acetylated, with formation of diacetylanhydrodichloral- 
carbamide of the probable structure, 
[CCl,-CH(OAc)-NH-CO-NH-CH(CCI,)],0, 
m. p. 137—138°. Proceeding in a similar manner, sodium hydroxide 
and benzoyl chloride convert dichloralcarbamide into benzoylanhydro- 
dichloralearbamide, 
CCl,°CH(OBz)-NH:CO-NH:C H(CCl) So 
CCl,-CH(OH)-NH:-CO-NH-CH(CCIl,)~ ~’ 
m. p. 146—147° (decomp.). 

At water-bath temperature, phosphorus pentachloride attacks 
dichloralearbamide with formation of hydrogen chloride and a colourless 
solid substance, these two substances probably owing their origin to 
the decomposition of a primary dichloro-product. The solid, decomp. 
at 222° without fusion, loses hydrogen chloride very readily, and the 
alternative structures CCl,*-CHCl-NH:CO-N:CH-CCl, and 

[CCl,-CH:N],CO, HCI, 
are suggested. The addition of a molecular proportion of alkali to 
this product gives a substance, possibly CO[N:CH°CCI,],, which 
carbonises at 235°; the action of boiling alcohol on this base yields 
the diethyl ether of dichloralearbamide, CO[NH-CH(OEt)-CCl,],, 
m. p. 242°, whilst acetone gives an amorphous substance, C;H,ON,Cl,, 
decomp. above 230°. The above compound, decomp. at 222°, on 
treatment with alcohol is converted into an ethoxy-derivative, 
NH-CH(CCl 
m. p. 144—145°, of the probable structure é , ( N *) SC(OEt)-00,. 

By heating thiocarbamide with rather more than a bimolecular 
proportion of chloral at 65° for twenty minutes an anhydrodichloralthio- 
carbamide, CCl,-CH(OH)*NH-°CS:N:CH:CCl,, m. p. 130—131°, was 
obtained (compare Nencki and Schaffer, A., 1879, 306). This 
substance reduces permanganate, decolorises bromine, and on treatment 
in suspension in carbon tetrachloride with dry chlorine is converted 
into a hygroscopic hydrochloride, CS[NH-CHCI-CCl,],,2HCl. On 
heating with excess of acetyl chloride, the anhydrodichloralthio- 
carbamide gives an acetyl derivative, m. p. 103°, whilst treatment 
with phosphorus pentachloride causes a vigorous reaction, subsequent 
addition of water yielding dichloralthiocarbamide, 

CS[NH-CH(OH)-CCI, },,4H,0, 
m. p. 79—80°. 

Phosphorus pentachloride acts on chloralformamide (Feist, Joc. cit.) 
when heated on a water bath, giving unstable formo-a83f-tetra- 
chloroethylamide, CCl,-CHCl-NH-CHO, prisms, m. p. 94—95°. The 
a-chlorine atom is very reactive, so that W/10-potassium hydroxide 
re-forms the original chloralformamide; aniline on warming gives 
anilinochloralformamide, CCl,-CH(NHPh)-NH-CHO, a_ colouriess 
powder, m. p. 98—99°, and a warm ethereal solution of ethyl sodio- 
malonate gradually gives formo-a-trichloromethyl-BB-dicarboethoay- 
ethylamide, CH(CO,Et),“CH(CCl,)sNH-CHO, m. p. 65—66°, b. p. 
172°/0'7 mm. 
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Anhydrochloralformamide and phosphorus pentachloride react at 
80° with production of a hydrochloride, decomp. above 400°, which on 
aasondipeenn Witioip ‘ 
Cl:N-CH(CCI,)~ ~’ ™ 
157°. Anhydrochloralacetamide proved indifferent to phosphorus 
pentachloride, but on treatment in ethereal solution with nitrous 
fumes gave an unstable additive compound, C,H,,O,N,Cl,,NO, m. p. 
135—136° (decomp. ). 

The condensation of bornylurethane with excess of chloral at water- 
bath temperature yields chloralbornylurethane, a colourless, crystalline 
powder, m. p. 187° (decomp.). ie A 


titration with alkali liberates the free base, « 


Thermochromism of Silver Salts of Allylthiourethanes, 
Wirnetm Scunemer and Gustav Hitiweck (Ber., 1914, 47, 
1246—1248).—The silver salt of ethy] allylthiocarbamate (A., 1912, i, 
954) is obtained in a pure condition by crystallisation from a mixture 
of chloroform and alcohol. It separates in prismatic needles and 
is thermochromic. At 0° it is almost colourless, whilst at temperatures 
between 30° and its m. p. it bas a citron-yellow colour, the change 
being gradual and reversible. A similar change in colour is shown by 
the silver salts of propyl and methyl] allylthiocarbamates (following 
abstract). 

In the case of the salt of the methyl ester the change is reversible 
almost up to the m. p., but with the silver salt of the propyl ester this 
is only the case at temperatures not exceeding 70°; above this 
temperature the latter salt acquires a permanent dark yellow colour. 

It would appear that the thermochromism of these salts is connected 
with the presence of the allyl group, for the similarly constituted 
silver salts of esters of benzylthiocarbamic and y-methylsulphone- 
propylcarbamic acids (loc. cit.) do not show this phenomenon. F. B. 


Thiocarbimides. V. Thiourethanes and Thiourethane Ethers 
from Some Naturally Occurring Thiocarbimides. WutLHeELm 
ScuneiperR, Dovetas CLispens, Gustav HU.Liweck, and WERNER 
Sreipext (Ber., 1914, 4'7, 1248—1258. Compare A., 1912, i, 954).— 
An account of the preparation of a number of thiourethanes of the 
formula R-NH°CS-OR’ (where R=C,H,, C,H,°CH,° or 
SO,Me-[CH,]-3) 

by the direct combination of allylthiocarbimide, benzylthiocarbimide, 

and cheiroline with alcohols. The thiourethanes form silver salts, 
R:N:C(SAg)-OR’, 

which react with alkyl haloids yielding esters of the type 
R-N:C(SR”)-OR’. 

Methyl allylthiocarbamate, C,H,*N-CS*OMe, prepared by heating 
allylthiocarbimide with methyl alcohol at 110—120°, is a pale yellow 
liquid, b. p. 101—106°/14 mm., and yields with ammoniacal silver 
solutions a silver salt, C,H,;N:C(SAg)-OMe, which crystallises from a 
mixture of alcohol and chloroform in yellowish-white prisms, m. p. 
157°, and reacts with methy] iodide in ethereal solution, yielding methyl 
allyliminothiolcarbonate, C,H,*N:C(SMe)-OMe, a colourless oil, b. p. 
70—75°/13 mm. 


| j 
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O- Methyl S-ethyl allyliminothiolearbonate, C,H,*N:C(SEt)*OMe, pre- 
pared from the silver salt and ethyl iodide, has b. p. 76—80°/12 mm. 

O-Methyl S-propyl allyliminothiolcarbonate has b. p. 91—95°/14 mm. 

The silver salt of ethyl allylthiocarbamate (loc. cit) reacts with 
methyl and propyl! iodides in ethereal solution, yielding O-ethyl S-methyl 
allyliminothiolcarbonate, C,H,-N:C(SMe)-OEt, b. p. 76—80°/13 mm., 
and O-ethyl S-propyl allyliminothiolcarbonate, b. p. 101—105°/15 mm. 
respectively. 

Propyl allylthiocarbamate C,H,*NH-CS-OPr+, prepared from allyl- 
thiocarbimide and propy] alcohol, is a pale yellow oil, b. p. 119—123°/ 
12 mm., and forms a silver salt, which crystallises in yellowish-white 
rhombs, m. p. 135°, and reacts with propyl iodide yielding propyl 
allyliminothiolcarbonate, C,H,N:C(SPr+)*OPr«, a colourless oil, b. p. 
111—115°/13 mm. 

O-Propyl S-allyl allyliminothiolcarbonate, C,H,*N:C(S:C,H,)-OPr-, 
prepared from the preceding silver salt and ally] iodide, bas b. p. 
112—116°/12 mm. ‘The ethyl and propyl esters of allyliminothiol- 
carbonic acid are decomposed by silver nitrate in aqueous alcoholic 
solution with the formation of the silver salts of ethyl and propyl 
mercaptans respectively. 

Ethyl y-methylsulphonepropylthiocarbamate, 

SO, Me-[CH,],-NH-CS-OEt, 
obtained from cheiroline and ethy] alcohol at 120°, crystallises from 
water in needles, m. p. 71°; the silver salt forms colourless needles, 
m. p. 150°, and on treatment with ethyl iodide is converted into ethyl y- 
methylsulphonepropyliminothiolcarbonate, SO,Me-[CH,],°N:C(SEt)-OEt, 
lustrous needles, m. p. 44°. 

Methyl y-methylsulphonepropylthtocarbamate, 

SO,Me-[CH, ],*-N H-CS-OMe, 
from cheiroline and methyl alcohol, has m. p. 86°, and forms a silver 
salt crystallising in pale yellow plates, m. p. 141°. 

Ethyl benzylthiocarbamate, C,H,-NH-CS-OEt, obtained by heating 
benzylthiocarbimide with ethyl alcohol, distils undecomposed at 
125—130°/0:'3—0°4 mm., but at 10 mm. undergoes partial decompo- 
sition into benzylearbamide and benzylthiocarbamide. When heated 
with ethyl iodide it is transformed into the isomeric ethyl benzylthiol- 
carbamate, C,H,-NH-CO-SEt, crystallising in long needles, m. p. 66°. 
The silver salt, C,H,-N:C(SAg)-OEt, forms long, colourless needles, 
m. p. 179°, and reacts with ethyl iodide, yielding ethyl benzyliminothiol- 
carbonate, C,H,-N:C(SEt)-OEt, a colourless liquid, b. p. 164—165°/ 
18 mm., which on treatment with hydrogen chloride in benzene solution 
is converted into ethyl benzylthiolearbamate and ethyl! chloride. 

F, B. 


Mustard Oil Glucosides. III. Synthetic Glucosides from 
Thiourethanes. WuILHELM SCHNEIDER, Doveias CLIBBENS, GUSTAV 
Hitiweck, and Werner Sreipert (Ber., 1914, 47, 1258—1269. 
Compare A., 1913, i, 1213).—Attempts have been made to synthesise 
glucosides of the constitution R-N:C(OEt)-S-C,H,,0,, allied to the 
naturally occurring glucosides, by the condensation of tetra-acety)- 
bromoglucose with the silver salts of thiourethanes, R-N:C(OEt)-SAg, 
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and subsequent removal of the acetyl groups from the resulting tetra- 
acetylglucosides, R*-N:C(OEt)*S-O,H,0,(OAc),. 

The attempts, however, were not entirely successful, partly on 
account of the amorphous nature of the products and partly owing to 
the ease with which the acetyl-free glucosides undergo further 
hydrolysis into urethanes, R-NH-CO,Et, and thioglucose which is 
readily isolated in the form of its silver salt, 

A ee Cy ny Ong: 
cS aes 


Tetra-acetylallylthiourethaneglucoside, 
C,H,*N:C(SEt)-S-C,H,0,(OAc),, 

is prepared by evaporating a concentrated solution of the silver salt of 
ethyl allylthiocarbamate (compare preceding abstract) and tetra-acetyl- 
bromoglucose in chloroform, and heating the residue at 150—200°. 
It separates from alcohol in tufts of long, colourless needles, m. p. 99°, 
and has [a]}} — 17°92° in alcohol and — 1:46° in acetylene tetrachloride. 
When hydrolysed with alcoholic ammonia at 0°, it yields a colourless 
amorphous product, containing allylthiourethaneglucoside and thioglucose. 
The latter compound is obtained as a colourless, amorphous substance 
of the composition C,H,,0,8,H,0 by crystallising the product of 
hydrolysis from alcohol. On treatment with ammoniacal silver solu 
tions, the product resulting from the hydrolysis of the tetra-acetyl- 
glucoside yields the silver salt of thioglucose in yellowish-brown, 
amorphous flocks, of the composition C,H,,0,-SAg. 

Cheirolinethiourethanetetra-acetylglucoside, 

SO,Me-CH,-CH,°CH,°N:C(SEt)-S-C,H,O,(OAc),, 

prepared from the silver salt of ethyl y-methylsulphonepropylthio- 
carbamate and tetra-acetylbromoglucose, crystallises in tufts of colour- 
less needles, m. p, 113° [a]> —4°66° in acetylene tetrachloride, and 
when hydrolysed with alcoholic ammonia yields cheirolinethiourethane- 
glucoside, O,,H,,O,NS,, as a colourless, amorphous, deliquescent 
powder, which has (aje — 116°77° in aqueous solution, and on treat- 
ment with ammoniacal silver solution yields the silver salt of thio- 
glucose, which separates from aqueous alcohol with 1H,O in amorphous 
flocks (decomp. 80°). 

Tetra-acetylbenzylthiourethaneglucoside, 

O,H,*N:C(OEt)-S:C,H,0,(OAc),, 

from the silver salt of ethyl benzylthiocarbamate, has m. p. 126°, 
[a]? —3:49° in s-tetrachloroethane, and when hydrolysed with 
aqueous barium hydroxide yields ethyl benzylearbamate ; hydrolysis 
with alcoholic ammonia gives rise to a white, amorphous product con- 
taining benzylthiourethaneglucoside, which, however, could not be 
isolated in a pure condition. 

The silver salt of thioglucose is obtained in good yield by hydro- 
lysing tetra-acetylbenzylthiourethaneglucoside with alcoholic ammonia 
in the presence of silver nitrate at the ordinary temperature. F. B. 


Mechanism of the Strecker Reaction. A. SNESAREV 
(J. pr. Chem., 1914, [ii], 89, 372—377 ; J. Russ. Phys. Chem. Soc., 
1914, 46, 217—-222. Compare following abstract).—In view of the 
ease with which a-aminonitriles lose ammonia and pass into g-imino- 
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nitriles, the author inclines to the view that the simultaneous forma- 
tion of the latter compounds in Strecker’s synthesis of a-aminonitriles 
by the action of hydrocyanic acid on a-hydroxynitriles is due, in 
part, to decomposition of the aminonitriles in this manner, and not 
entirely to the condensation of the hydroxynitrile with the aminonitrile 
as suggested by Stadnikov. F. B. 


Syntheses in the a-[minonitrile Series. A. Sxesarev (J. pr. 
Chem., 1914, [ii], 89, 361—371; J. Russ. Phys. Chem. Soc., 1914, 46, 
206—217).—An account of the preparation and properties of a 
number of a-iminonitriles from the corresponding a-aminonitriles by 
the removal of ammonia: 2NH,-CHR-CN = NH(CHR-CN), + NH,. 

a-Aminoisobutyronitrile, prepared by the action of potassium 
hydroxide on the hydrochloride, has b. p. 51—52°/15 mm., and when 
kept at the ordinary temperature passes in the course of a month into 
a-iminodiisobutyronttrile, which crystallises in long, colourless needles, 
m. p. 48°, and yields a hydrochloride, m. p. 104—105°5°, and a 
nitroso-derivative, m. p. 51—52° 

The imino-nitrile is accompanied by a substance, C,,H,,0,Ng, 
erystallising in very slender needles, m. p. 199—200°, from which 
it is separated by taking advantage of its solubility in ether. If the 
condensation of a-aminoisobutyronitrile is carried out at its b. p. only 
the iminonitrile is produced. 

a-Aminoisohexonitrile, obtained together with a-iminodiisohexo- 
nitrile by the interaction of isovaleraldehyde, ammonium chloride and 
potassium cyanide in aqueous solution, is a viscid, pale yellow liquid. 
When kept for a month at the ordinary temperature or when heated 
to its b. p., it passes into a-iminodiisohexonitrile, 

NH[CH(C,H,)-CN].,, 
which exists in two stereoisomeric forms. Of these two stereoisomerides 
one is liquid whilst the other crystallises in needles, m. p. 68—70°, and 
yields a hydrochloride, m. p. 151—153°. 

N-Benzyldi-iminophenylacetonitrile, CH,Ph*N(CHPh:CN),, formed 
by the spontaneous condensation of a-aminophenylacetonitrile, has 
m. p. 193—194°, and yields a hydrochloride, m. p. 269—270°. 

a-Aminocyclohexancarboxylonitrile (1-aminohexahydrobenzonitrile), 

CH,°CH N 
CH;<CH’.cH>C<yu, 
prepared from cyclohexanone, ammonium chloride and potassium 
cyanide in aqueous solution and purified by means of its hydrochloride, 
m. p. 187—189° (decomp.), forms large, tabular crystals, m.p. 26—27°, 
and readily condenses to a-iminodicyclohexanecarboxylonitrile, 


NH(C,H,,°CN),, 
which separates in small, lustrous, tabular crystals and forms a hydro- 
chloride, m. p. 119—122° (decomp.). F. B. 


Carbon Subnitride. Action of Ammonia and Amines. 
CuarLes Movreu and Jacques Ca. Boneranp (Compt. rend., 1914, 158, 
1092—1096).—Carbon subnitride, C,N, (compare A., 1910, i, 159), 
reacts very vigorously with ammonia and with amines even in dilute 
ethereal solution, A 1% solution of the nitride (1 mol.) in pure dry 
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ether at — 70° is dropped into a }% solution of ammonia (1 mol.) in ether 
at —70° in an atmosphere of pure dry hydrogen. At the end of the 
reaction the mixture is allowed to attain the atmospheric temperature 
and the ether distilled off in a vacuum over sulphuric acid. The crude 
product is crystallised from ether and obtained in slender needles, m. p. 
131° Its constitution is shown to be aminobutenedinitrile, 
CN-C(NH,):CH-CN, 
and on decomposition with aqueous sulphuric acid it yields hydrogen 
cyanide, ammonia and cyanoacetic acid. Primary and secondary amines 
behave similarly towards carbon subnitride, but tertiary amines are 
without action on it. The following compounds have been prepared by 
the above method: Diethylaminobutenedinitrile, CN-C(NEt,)-CH-CN, 
prismatic needles, m. p. 69—70° ; piperidylaminobutenediniirile, 
CN-O(NO,H,,):CH-CN, 
a viscid oil crystallising slowly ; antlinobutenedinitrile, 
CN-C(NHPh):CH:CN, 
slender needles, m. p. 120°5—121°5°, and benzylaminobutenedinitrile, 
ON-C(NH-CH,Ph):CH-CN, a brown oil. All these nitriles on 
hydrolysis with dilute acids yield hydrogen cyanide, cyanoacetic acid, 
and the original amine. W. G. 


Preparation and Properties of Sodium Zinc Cyanide. 
NatsanireL Herz (J. Amer. Chem. Soc., 1914, 36, 912—913).— 
Sharwood (A., 1903, i, 684) has described experiments on the 
preparation of sodium zinc cyanide which indicated the existence of two 
compounds, Na,Zn(CN), and NaZn(CN),,2$H,0. 

It is now shown that when zinc cyanide is dissolved in sodium 
cyanide solution, both salts being free from potassium salts and 
carbonates, the compound Na,Zn(CN),,3H,O separates in efflorescent, 
orthorhombic crystals and is soluble to the extent of one part in 0°47 
part of water at 15°. The dry salt is stable in the air and is com- 
pletely dehydrated at 105°. No evidence was obtained of the 
existence of the compound NaZn(CN),,24H,0. E, G. 


Preparation of Fatty Acids containing Arsenic. Fervix 
Hetnemann (D.R.-P. 268829. Compare A., 1913, i, 607).—The 
compounds described in the chief patent can be obtained by treating a 
mixture of acids of the acetylene series and arseni.us oxide with a 
halogen hydride in the presence of a dehydrating agent (such as 
anhydrous copper sulphate or magnesium sulphate). The use of 
arsenic trichloride is thus avoided. J.C. C. 


Preparation of Fatty Acids containing Arsenic and 
Phosphorus. Fe.ix Heinemann (D.R.-P. 271159. Compare A., 
1913, i, 607, and preceding abstract).—For the preparation of these 
compounds reagents may be used which furnish halogen derivatives of 
arsenic and phosphorus without the formation of water, such as a 
mixture of phosphorus or arsenic and sulphuryl chloride or a mixture 
of arsenious oxide and thionyl chloride. J.C. C, 


ORGANIC CHEMISTRY. i. 673 


Influence of the Substituent on the Interaction of Benzene 
and its Derivatives with Benzyl Chloride in Presence of 
Antimony Tribromide. B. N. Menscuursin (J. Russ. Phys. Chem. 
Soc., 1914, 46, 259-—-283).—Experiments with antimony tribromide 
similar to those with the trichloride (this vol., i, 188) have now been 
made at 155°. The principal results are given in the following tables 
of velocity constants : 


2S8bBr;. 1SbBr;. 

EE ” — 
FRC .. 0°00071 1 0:00018 1 
CyH,Me ........00.. +. 0°01088 15 000265 15 
RICE 000589 8 0°00151 8 
p-CeH Meg ..cccccee oes 00140 20 0-00368 20 
o-CyH,Me, ...... wb? 00272 38 0-00725 40 
m-CgH Me, .......+ « .. 0°0094 13 0-0026 14 
p-OgHMePr....00.....000 _ _ 0-059 328 
1:3:5-C,H,Me, .. ~ — 0°115 639 
1:2:4-C,H TgMes... widcieek _ - 0-0129 71 
OH,Ph,.. o = 0-0035 20 
Ss iccreusancionaiees — _ 0°0037 21 
SG na cauattnins _ _ 0-00052 3 
C,H,Cl . - - 0°000011 0:06 
TTR _ ans 0-0000092 0-05 
I cisscnisssinensiete _ on 0-000025 0-14 


In all cases where parallel experiments have been made with 
different proportions of antimony trichloride or tribromide, it is found 
that the ratio of the two velocity constants is equal to the square 
of the ratio of the two concentrations of the trichloride or tribromide. 
It may, therefore, be concluded that the latter takes part in the 
reaction in the proportion of 2 mols. to form the compound 2SbX,,ArH. 
Confirmation of this is afforded by the observation that benzyl chloride 
acts on this compound with the same velocity as on its constituents. 
The formation of the compound between the hydrocarbon and the 
antimony trichloride or tribromide represents, therefore, the first 
phase in the reaction and takes place very rapidly, if not instan- 
taneously. The second phase of the reaction consists in the action 
on this compound of benzoyl chloride, with liberation of hydrogen 
chloride and formation of ketone in combination with antimony tri- 
chloride ; in the third phase, the ketone and the trichloride are 
separated under the influence of the high temperature prevailing, 
tarry products being also formed. 

A relation exists, although not a quantitative one, between the 
stability of the compounds, 2SbCl,,ArH, and the course followed by 
the reactions. The interaction of benzoyl chloride and hydrocarbons 
or their derivatives in presence of antimony trichloride or tribromide 
occupies a position intermediate between purely catalytic reactions and 
those conjugated reactions in which the final products are molecular 
compounds stable under the experimental conditions employed. 

In all probability, the velocity of the reaction of benzene and its 
substituted derivatives with benzoyl chloride in presence of aluminium 
chloride varies with the nature of the substituent in the same direction 
as when the action proceeds in presence of antimony trichloride. 

. T. H. P. 
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Higher Homologues of Benzene. O. M. Hatsz (J. pr. Chem., 
1914, [ii], 89, 451—465).—A continuation of Schreiner’s work (A., 
1910, i, 661) on the synthesis of benzene homologues of the type 

O,H,-CR’R’R”. 

y-Methylhexan-y-ol, prepared from methyl ethyl ketone and mag- 
nesium propyl bromide, has b. p. 142—144°, Dj*0°8283, and on treat- 
ment with hydrogen chloride yields y-chloro-y-methylhexane, 

CMeEtPr-Cl, 
which has b. p. 39—40°/15 mm., n} 1°42705, D? 0°8787, and is converted 
by the action of aluminium chloride and benzene into y-phenyl-y-methyl- 
hexane, CMeEtPr«Ph, a colourless, viscid liquid of aromatic odour, 
having b. p. 110—112°/15 mm., nj}? 1°49951, D7 0°8819. 

In a similar manner, 5-methylheptan-d-ol, prepared from ethyl 
acetate and magnesium propyl! bromide, gives rise to 5-chloro-3-methyl- 
heptane, which has b. p. 50—51°/12 mm., nj 143098, D? 0°8690, and 
is transformed by the Friedel-Crafts reaction into 5-phenyl-5-methyl- 
heptane, CMeP1+,Ph, b. p. 120—121°/12 mm., nj 1-49326, D? 0°8708. 

y-Ethylhexan-y-ol from ethyl butyrate and magnesium ethy! iodide 
has b. p. 158—159°, nif 1°43216, D? 0°8365 ; y-chloro-y-ethylhexane 
yields y-phenyl-y-ethylhexane, CEt,Pr*Ph, b. p. 237—238°, n} 1°49383, 
Di’ 0°8748. 

Ae-Dimethylhexan-B-ol from acetone and magnesium isoamyl bromide 
yields B-chloro-Be-dimethylhexane, b. p. 44—45°/14 mm., nj? 1°42495, 
Df 08476, and B-phenyl-Be-dimethylhexane, CMe,Ph-CH,°CH,Pr*, 
b. p. 116—117°/14 mm., nj 1°50233, Di 0°8844. 

y Chloro-y{-dimethylheptane has b. p. 63—64°/15 mm., nj 1°43457, 
DP* 0°8692, y-phenyl-yt-dimethylheptane, CMeEtPh-CH,-CH,Pr*, 
b. p. 122—123°/14 mm., nj 1°49894, D}* 0°8788. 

5-Ethyl-heptan-8-ol, prepared from ethyl propionate and magnesium 
propy! bromide, gives rise to 5-chloro-5-ethylheptane, b. p.67 —68°/12 mm., 
np 1°43878, D? 0-8821, and 8-phenyl-5-ethylheptane, CEtPr*,Ph, b. p. 
127—128°/15 mm., nj’ 1°49211, Df 0:8698. 

y-Phenyl-e-methyl-y-ethylhecane, CEt,Ph*CH,Pr*, obtained from 
y-chloro-e-methyl-y-ethylhexane, has b. p. 240—242°, nj 1°49097, 
Dif 0°8725. 

8-Chloro-B8{-trimethylheptane, prepared from methylditsobutylcarbinol, 
has b. p. 82—83°/25 mm., np 1°43336, D? 0°8657 ; 3-phenyl-Bd{-tri- 
methylheptane, CMePh(CH,Pr*),, b. p. 143—144°/18 mm., np 1°49497, 
D?’ 0°8753. 

5-Propylheptan-é-ol, from ethyl butyrate and magnesium propyl 
bromide, has b. p. 84—85°, and gives rise to 8-chloro-5-propylheptane, 
b. p. 80°/12 mm., nj} 1°44209, D? 0°8779, and 8-phenyl-d-propylheptane, 
CPhPr,*, b. p. 140—141°/15 mm., np 1:4924, D7’ 0°8694. 

8-Methyl-8-propylheptan-é-ol, from ethyl isovalerate and magnesium 
propyl bromide, has b. p. 86—88°/12 mm., ni} 143908, D? 0°8311, 
and yields 98-chloro-B-methyl-8-propylheptane, b. p. 90—91°/13 mm., 
ny 144662, D? 0:8774, and 8-phenyl-B-methyl-3-propylheptane, 

CPhPr,*:CH,Pr*, 
b. p. 143—144°/11 mm., nP 1°496, Di’ 0°8750. 
«-Chloro-Be6-trimethylnonane, b. p. 100—101°/12 mm., nj 1°44210, 
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D? 0°8625, yields «-phenyl-B<0-trimethylnonane, CMePh(CH,°CH,Pr*),, 
b. p. 153—155°/15 mm., n? 1°49326, D? 0°8728. 

80-Dimethyl-e-ethylnonan-e-ol, obtained from magnesium isoamyl 
bromide and ethyl propionate, has b. p. 119—120°/17 mm., 
np 1°44602, Di** 0°8337, and gives vise to ¢-chloro-B6-dimethyl-c-ethyl- 
nonane, b. p. 117—118°/15 mm., nt 144662, Dj** 0°8658, and «-phenyl- 
80-dimethyl-e-ethylnonane, CEtPh(CH, ‘CH Pr)» b. p. 170—172°/ 
14 mm., np 150735, Dis* 0°8955. 

80-Dimethyl-e-propylnonan-e-ol, from ethyl butyrate and magnesium 
isoamyl bromide, is a viscid liquid of fruity odour, b. p. 125—126°/ 
13 mm., np 1°44511, D? 08347; «-chloro-B6-dimethyl-e-propylnonane, 
b. p. 125—126°/15 mm., nj’ 1°44782, Dj? 0°8672 ; «-phenyl-B0-dimethyl- 
«-propylnonane, CPrPh(CH,°CH,Pr*),, b. p. 180—181°/15 mm., 
ny 148751, D? 0.8677. 

«Phenyl-B6- dimethyl- e-isobutylnonane, CH,Pr*-CPh(CH,°CH,Pr*),, 
has b, p. 172—173°/11 mm., nj 150623, D>? 0: 89817. F. B. 


Chlorination by means of Aqua Regia. Chlorination of 
Benzene, Thiophen, Toluene, and Mesitylene. Rasixk Lat Datta 
and Francis V. Frernanpes (J. Amer. Chem. Soc., 1914, 36, 
1007—1011).—Hydrocarbons can be rapidly chlorinated by warming 
them with a mixture of concentrated hydrochloric and nitric acids 
(2:1). In general, the method can be used for the preparation of a 
particular chloro-derivative by varying the conditions of the experi- 
ment, Asa rule, the longer the hydrocarbon is kept in contact with 
the acid mixture, the greater is the proportion of higher chlorinated 
products. Chlorobenzene and p-dichlorobenzene can be conveniently 
prepared in this manner. In the case of thiophen, mono-, di-, and tri- 
chloro-derivatives are produced in proportions varying with the 
duration of the reaction. The chlorination of toluene by this method 
results in the formation of either benzyl chloride or of a mixture of 
o- and p-chlorotoluene as the principal product, depending on the 
conditions of the experiments. Mesitylene yields a mixture of the 
di- and tri-chloro-derivatives together with a very little chloro- 
mesitylene. E. G. 


Interpretations of Some Stereochemical Problems in Terms 
of the Electronic Conception of Positive and Negative 
Valences. II. Halogen Substitution in the Benzene Nucleus 
and in the Side-chain. Harry SHiptey Fry (J. Amer. Chem. Soc., 
1914, 36, 1035—1047).—Although various explanations have been 
offered to account for the phenomena occurring in nucleus and side- 
chain substitution, the mechanism of the process is not yet definitely 
understood. The author has now applied his electronic theory 
(A., 1911, i, 431; 1912, ii, 713; this vol., i, 263) to this subject and 
has correlated his interpretations with the experimental facts, the 
conditions of substitution, and the properties of o- and p-halogen- 
toluenes and the side-chain substitution products, Certain funda- 
mental distinctions between substitutions in the nucleus and side-chain 
are developed, and are interpreted in terms of positive and negative 
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valences. The substitution of negative halogen in the side-chain 
involves an oxidation of negative valences of carbon to positive 
valences, but substitution in the nucleus does not involve oxidation. 
Mechanisms are indicated to account for these facts. The relations 
between these interpretations and the substitution hypotheses of 
Bruner, Bancroft, and Holleman are discussed. 


[s- Hexanitrodiphenyl Sulphoxide.] Sprenestorr A.-G. 
CarsonitT (D.R.-P. 269826).—s-Hexanitrodiphenyl sulphoxide, 

; [CoH,(NO,),],SO0,, P 
prepared by oxidising a suspension of hexanitrodipheny! sulphide in 
nitric acid, forms yellow crystals which detonate at 250—255°. It is 
suitable for the preparation of explosives. J.C. C. 


Friedel and Crafts’s Synthesis of Sulphones. 8. C. J 
Oxivier (Chem. Weekblad, 1914, 11, 372—377).—A theoretical paper 
discussing the part played by aluminium chloride in the synthesis of 
sulphones, and citing the results obtained in previous work by the 
author in which the catalyst was employed in excess and also in 
equivalent proportions (compare following abstract). A. J. W. 


Friedel and Crafts’s Synthesis of Sulphones. H. J. Prins 
(Chem. Weekblad, 1914, 11, 418).—Compare preceding abstract. A 
criticism of the views expressed by Olivier. A. J. W. 


Reduction of Sulphinic Acids by means of Hydrogen 
Bromide. K. Fries and G. Scutrmann (Ber., 1914,47, 1195—1203). 
—Following up an observation that certain sulphinic acids are reducible 
by hydrogen bromide (Fries and Vogt, A., 1911, i, 555), it is found 
that this is a general behaviour of the aromatic sulphinic acids, the 
products of the reaction being bromine and an aromatic disulphide or 
sulphur-bromide. 

The treatment is effected in acetic acid solution, and requires only 
a very short time even at the ordinary temperature. Benzene- 
sulphinic, p-nitrobenzenesulphinic, S-naphthalenesulphinic, 1-nitro- 
naphthalene-5-sulphinic, and 1-hydroxyanthraquinone-4-sulphinie acids 
all gave the corresponding disulphides, whilst o-nitrobenzenesulphinic, 
p-chloro-o-nitrobenzenesulphinic, and anthraquinone-l-sulphinic acids 
gave the corresponding sulphur-bromides. The reactions follow the 
course R-SO,H + 3HBr = RSBr+2H,0+ Br, and 2R°SO,H+6HBr= 
R,S,+4H,0+3Br,. If sodium sulphite is added to the reaction 
mixture, the product is in all cases the disulphide and by-reactions due 
to the bromine are effectively checked. 

Hydrogen bromide exerts a similar reducing effect on the di- 
sulphoxides, the products again being the disulphides or sulphur- 
bromides. On this account the disulphoxides are regarded as of the 
symmetrical structure ORS-SRO, and various reasons are given for 
the probable instability, or labile nature, of the grouping R-S‘SRO, 
(compare Hinsberg, A., 1908, i, 875; 1909, i, 6), and for the impro- 
bability of an ether structure, RSO-SRO (compare Gutmann, this vol., 
i, 635). 
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Anthraquinone-l-sulphinic acid is reduced by hydriodic acid in 
acetic acid solution with the formation of dianthraquinone di-1-sulphide. 
D. F. T. 


8-Chloro-8-phenylethylamine. F. Wo.ruerm (Ber., 1914, 47, 
1440—1452).—The author has prepared this base from the corre- 
sponding f-hydroxyamine, the reduction product of benzaldehyde 
cyanohydrin, and has found that it is as reactive as the simple halo- 
genated fatty amines. Acyl derivatives were also obtained by reducing 
acylaminoacetophenones and chlorinating the hydroxy-compounds, but 
this method was not suited to the preparation of the free base, for the 
subsequent hydrolysis gave very poor yields or led to other products. 

w-Benzoylaminoacetophenone was reduced by the method of Pictet 
and Gams (A., 1910, i, 774), and the phenylbenzoylaminomethyl- 
carbinol was converted by phosphorus pentachloride into benzo- 
8-chloro-B-phenylethylamide, CHCIPh-CH,-NHBz, which forms white 
needles, m. p. 123—-124°. w-Acetylaminoacetophenone was prepared 
by gradually adding sodium hydrogen carbonate to an aqueous solu- 
tion of the hydrochloride of the base mixed with acetic anhydride, 
since acetylation in the dry state by Gabriel’s method (A., 1910, i, 
431) frequently yielded 5-phenyl-2-methyloxazole (ibid.). Phenyl- 
acetylaminomethylearbinol was obtained from much hot benzene in 
four-sided thin leaflets, m. p. 122°5—123°, whereas Pictet and Gams 
described needles, m. p. 104°, which were very soluble in benzene. 
When heated with fuming hydrochloric acid in a tube, it yielded a 
small amount of the hydrochloride of the free 8-chloroamine. 

The reduction of benzaldehydecyanohydrin, by means of sodium 
amalgam, to B-hydroxy-8-phenylethylamine requires careful manipula- 
tion, and details are given of the process which has been patented 
(Farbwerke vorm. Meister, Lucius & Briining, D.R.-P. 193634). The 
ethereal extract of the base is allowed to absorb carbon dioxide, and the 
indefinite carbonate is used in subsequent experiments. The picrate, 
m. p. 157—158°5°, and the hydriodide, m. p. 121°, are described, and 
an account of the ready conversion of the base into the above acetyl- 
amino- and benzoylamino-derivatives of phenylmethylcarbinol is given. 
A by-product of the raduction is a compound, C,,H,,ON,, which forms 
white granules, m. p. 103—104°, and is indifferent towards acids and 
alkalis, The chlorination of the base was effected by heating the 
carbonate with fuming hydrochloric acid in a sealed tube. 8-Chloro- 
8-phenylethylamine, CHCIPh-CH,-N H,, is a colourless oil. The hydro- 
chloride forms long prisms, m. p. 162—164°; the picrate crystallises in 
long, flat needles, m. p. 147-5—148- 5°, and the platinichloride and 
aurichloride crystallise from water. 

The base was benzoylated by the usual means. When #-chloro- 
8-phenylethylbenzamide (see also above) is boiled with 90% alcohol, it 
undergoes re-arrangement to an oxazoline and then combines with 
water to form an O-benzoate, according to the scheme : 


eas nocPh, HCl Ho 
(I) CO,Ph: OHPh-OH, NH, Hol 
(II.) 


CHCIPh-CH,-NHBz —> 
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The hydrochloride of B-amino-a-phenylethyl benzoate (I1.) crystallises in 
long, white needles, m. p. 198°. The platinichloride, m. p. 192—194°, 
the red dichromate, and the lemon-yellow picrate, m. p. 166°5—167°5°, 
were analysed. On adding alkali to a solution of the hydrochloride, 


an oil separated which soon solidified. The benzoyl group had_ 


migrated to the nitrogen atom and the product was the above pheny]l- 
benzoylaminomethylearbinol. ‘The intermediate 2 : 5-diphenyloxazoline 
(I.) was isolated by boiling the benzamide with methyl alcohol con- 
taining 4% of sodium. It is a colourless, basic-aromatic oil, b. p. 
229—230°/44 mm., and forms an amber-yellow picrate, m. p. 141—142°, 
and a pale yellow platinichloride. 

The hydrochloride of chlorophenylethylamine was evaporated with 
potassium cyanate, when 2-amino-5-phenylthiazoline, gee H,, 
was obtained. This crystallises in long, white needles, my p. 111—112°, 
and forms a hydrochloride, silvery, rhombic crystals, with 4H,O, m. p. 
172—173°, a nitrate, large, hexagonal tablets, m. p. 152—153°, a 
pterate, m. p. 202°, an aurichloride, long, golden-yellow needles, and a 
platinichloride, pale yellow needles, m. p. 217°. 

A solution of the same hydrochloride was also mixed with carbon 
disulphide and then treated with dilute potassium hydroxide until 
the precipitate redissolved. The clarified solution was then mixed 
with ammonium chloride, when 2-thiol-5-phenylthiazoline, 

HPh: 
‘ B-N>C SH, 
was precipitated. This compound crystallises in long, prismatic, 
highly refractive needles, m. p. 169—170°. The corresponding methyl 
ether is a colourless, sweet smelling oil, which forms an orange-coloured 
platinichloride, (C,)H,,NS,).,H,PtCl,. ; 

The hydrochloride of chlorophenylethylamine was also treated with 

the theoretical quantity of V-sodium hydroxide and then warmed to 


50—60°. The free base suddenly dissolved. On adding another 
equivalent of the W-solution, phenylethyleneimine [styreneimine], 


CH) apy was liberated. This was distilled in steam as long as 


the distillate immediately gave a precipitate with 0°5% picric acid. 
The free base was extracted from the concentrated distillate as a clear 
benzylamine-like, strongly basic oil. The picrate forms long needles, 
m. p. 118—119°, whilst the aurichloride is amorphous and the 
platinichloride is very soluble. Bismuth-potassium iodide gives a 
scarlet-red precipitate. The free imine is unstable, even in solution. 
The ring is opened by a number of agents with the accompaniment of 
addition. Thus, with hydrochloric acid it forms the hydrochloride of 
the original 8-chloro-8-phenylethylamine and with hydrobromic acld, 
the hydrobromide of B-bromo-B-phenylethylamine, which crystallises in 
rhombic plates, m. p. 163—164°, and forms a picrate, m. p. 150—151°. 
When a solution which has been neutralised by nitric acid is 
evaporated, the nitrate of the above £-hydroxy-B-phenylethylamine 1s 
obtained, the elements of water having been attached. With sulphurous 
acid the same addition of water takes place. Sulphuric acid gives no 


\ 
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definite product, but the expected B-amino-a-phenylethylsulphuric acid, 
SO,H-O-CHPh-CH,*NH,, may be prepared by the interaction of 
chlorophenylethylamine hydrochloride and silver sfilphate. The com- 
pound forms feathery aggregates, m. p. 268°5° (decomp.). The 
aqueous solution is neutral and does not react with barium chloride, 
from which it appears probable that the substance is an inner am- 
monium salt. J.C. W. 


Preparation of Diaryl Ethers. [Franz Fritscne & Co. 
(D.R.-P. 269543).—Diaryl ethers are prepared by heating a solution of 
alkali phenoxides in the corresponding phenols with monohalogen 
substitution products of aromatic hydrocarbons, preferably chloro- 
benzene, at 200—-220° under pressure. Examples are given illustrating 
the preparation of diphenyl ether, phenyl o-, m-, and p-tolyl ethers, 
phenyl a- and B-naphthyl ethers, and phenyl guaiacyl ether. J.C. C. 


Some Organic Derivatives of Fluorine. I. J. Rinxes (Chem. 
Weekblad, 1914, 11, 360—364).—Several aromatic fluoro-derivatives 
have been prepared. p-Anisidine has m. p. 56°2°, and b. p. 128°/ 
11 mm. Diazotisation in fuming hydrofluoric acid, and decomposition 
of the product by boiling with this acid, transforms it into p-fluoro- 
anisole, a liquid volatile with steam. It has b. p. 154°5—155°, and can 
be solidified to crystals, m. p. — 45°. 

The Sandmeyer reaction converts p-fluoroaniline into 4-fuorobenzo- 
nitrile, long, colourless, needles, f. p. 34°8°, b. p. 188°2°/750 mm. 
Reduction with stannous chloride of the diazotisation product of 
p-fluoroaniline yields p-fluorophenylhydrazine, needles (not analysed), 
f. p. 36°8°. It decomposes after the lapse of a few weeks. 

Reduction of p-fluoronitrobenzene with ammonium sulphide produces 
p-fluorophenylhydroxylamine, very unstable, colourless, acicular crystals 
(not analysed), m. p. 90° It reduces Fehling’s solution and an 
ammoniacal silver solution without application of heat. Oxidation 
with chromic acid converts it into p-fluoronitrosobenzene, yellow 
needles, f. p. 35°2°, m. p. 39—40°. A. J. W 


Preparation of Di-o-anisylamine. H. Wietanp and UL. 
CuuposHiLov (J. Russ. Phys. Chem. Soc., 1914, 46, 194—196).—The 
interaction of o-anisidine and o-bromoanisole in presence of potassium 
hydroxide, copper bronze, and nitrobenzene (compare Goldberg and 
Nimerovski, A., 1907, i,621) yields: (1) Principally di-o-anisylamine, 
b. p. above 200°/25 mm., the reaction being expressed by the 
equation : 

C,H, Br-OMe + OMe’C,H,-NH, —- HBr —> NH(C,H,*OMe),. 
The amine formsa hydrochloride, m. p. 125—126°, and a cinnamon-red 
OMe NH nitroso-derivative, C,,H,,O,N,, m. p. 1295—130°, 
I-A which gives a blue coloration with concentrated 
| ) oe a and wy — molecular pri 
- in freezing benzene. (2) A small proportion of the 
MS compound (annexed formula), which forms stable red 
: needles, m. p. 153—154°, and has the normal molecu- 
lar weight in freezing benzene. (3) A small proportion of a compound 


. 
222 
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which crystallises in yellow needles, m. p. 159°, has the molecular 
weight 212-2 in freezing benzene, and contains 14°2% N ; it is probably 
a bisazo- or azoxXy-compound derived from the nitrobenzene and 
o-anisidine. <r. H. P. 


Autoxidation of 1-Methyl-2-naphthol. K. Fries (Ber., 1914, 
47, 1193—1194).—1-Methyl-2-naphthol (Fries and Hiibner, A., 1906, 
i, 190) when exposed to the atmosphere slowly oxidises, and a specimen 
which had been kept loosely enclosed for eight years was found to 
have passed to the extent of 43% into methylnaphthaquinol and 6% 
into a resin, the remainder being unaltered. The change occurs more 
rapidly in solution in benzene, and is already perceptible after four 
weeks. 

6-Bromo-l-methyl-2-naphthol in the course of a year was found 
to undergo similar alteration, but no change was detected in 
3 : 6-dibromo-1-methyl-2-naphthol even after eight years. D. F. T. 


Preparation of Di- and Poly-hydric Phenols and Their 
Substitution Products. ©. F. Boznrincrr & Séune (D.R.-P. 
269544).—When halogenated phenols or their substitution products 
are heated with aqueous alkalis or alkali carbonates or mixtures of 
these, in the presence of metallic copper or a copper salt under 
pressure to a high temperature, the corresponding di- or poly-hydric 
phenols are obtained. Examples are given of the preparation of 
catechol from o-chloro- or o-bromo-phenol, of quinol from p-chloro- or 
p-bromo-phenol, and of gallic acid from 3 : 5-dibromo-4-hydroxy benzoic 
acid. 


Preparation of Carbamic Esters. FARBENFABRIKEN VORM. 
Friepr. Bayer & Co. (D.R.-P. 269938).—Carbamic esters are prepared 
from glycol ethers of the formula OH-CH,°CH,°OR (where R is a 
simple or substituted aryl group) by employing the usual methods for 
this conversion. 

Phenoxyethylurethane, NH,*CO-O-CH,°CH,°OPh, prepared by the 
action of carbonyl chloride on a mixture of phenyl glycol ether and 
dimethylaniline and treatment of the product with aqueous ammonia, 
forms colourless crystals, m. p. 114°. 

The corresponding wrethanes were also prepared from the following 
glycol ethers (m. p. of urethane is given in brackets). p-Tolyl (147°), 
o tolyl (119°), m-tolyl (114°), ochlorophenyl (116°), 2-chloro-p-tolyl 
(133°), 4-chloro-m-tolyl (132°), guaiacyl (131°). If instead of using 
ammonia in the above example ethanolamine is employed, a urethane 
is obtained, which forms colourless crystals, m. p. 85°, and the urethane 
from 4-chloro-m-tolyl glycol ether and ethanolamine has m. p. 93°. 

J.C. C. 


1-Phenol 4-Mercaptan (4-Thiolphenol]. Ts. Zixncxe and C. 
Esex (Ber., 1914, 47, 1100—1108).—It has been previously shown 
(Zincke and Glahn, A., 1907, i, 698) that 2 : 6-dibromo-4-thiolphenol 
can be obtained by acting on 2: 6-dibromophenol-4-sulphonic acid with 
phosphorus pentachloride and reduction of the sulphonyl chloride 
formed ; during the process, the bromine atoms protect the phenolic 
hydroxyl against the action of phosphofus pentachloride. It is now 

‘ 
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shown that 4-thiolphenol can be readily prepared by an analogous 
series of reactions if the hydroxyl group is protected by the intro- 
duction of the ethylearbonato-group according to Fischer’s method. 
The preparation of 4-thiolphenol (Leuckart, A., 1890, 603) and of 
many of its derivatives is described. 

Sodium p-ethylearbonatobenzenesulphonate, SO,Na:C,H,°O°CO,Et, 
shining leaflets or large, transparent crystals, is obtained by the 
action of ethyl chloroformate on an alkaline solution of sodium 
p-phenolsulphonate, and is converted by phosphorus pentachloride into 
p-ethylcarbonatobenzenesulphonyl chloride, colourless needles, m. p. 75°, 
which is fairly stable towards dilute alkali hydroxides. Concentrated 
hydrochloric acid or a solution of hydrogen chloride in glacial acetic 
acid does not cause elimination of the ethylecarbonato-group. When 
warmed with an excess of aniline, it yields the corresponding anilide, 
colourless, rhombic plates, m. p. 102°, from which phenol-4-sulphani- 
lide, shining needles, m. p. 141°, is obtained by the action of alkali. 
When boiled with sodium acetate and acetic anhydride, the latter 
gives a diacetyl derivative, needles, m. p. 152—153°. 

p-Ethylcarbonatophenylmercaptan, SH:C,H,°O-CO, Et, is obtained by 
reduction of an alcoholic solution of the sulphonyl chloride by zinc dust 
and hydrochloric acid. It is an almost colourless oil which has not 
been obtained in the pure state. When distilled under diminished 
pressure (17 mm.) it is decomposed. The benzoyl derivative has m. p. 
167—168°. 

p-Thiolphenol, m. p. 29—30°, b. p. 144—146°/20 mm. (diacetyl 
derivative, m. p. 66—67°), is prepared by boiling the crude ethyl- 
carbonato-compound with 2N-sodium hydroxide solution. Oxidation 
with bromine water, hydrogen peroxide, or alkaline potassium 
ferricyanide solution transforms it into the disulphide, m. p. 150—151° 
(compare Leukart, Joc. cit.), the diacetyl derivative of which, thin 
needles, has m. p. 88—89°. 

p-Methylthiolphenol, OH*C,H,*SMe, leaflets, m. p. 84—85°, is 
obtained by the action of methyl sulphate and 2V-sodium hydroxide 
on p-thiolphenol. The acetyl compound, long, colourless needles, has 
m. p. 43—44°, whilst the methyl ether, OMe-C,H,°SMe, leaflets, m. p. 
25—26°, is prepared by the action of methyl iodide and sodium 
methoxide on the methyl sulphide. Nitric acid (D 1:15—1°2) converts 
p-methylthiolphenol into 2 : 6-dinitro-4-methylthiolphenol (Zincke and 
Glahn, Joc. cit.), whilst a more concentrated acid (D 1°4) gives picric acid 
and resinous products. A solution of p-methylthiolphenyl acetate in 
glacial acetic acid is transformed by perhydrol into acetoxyphenyl-4- 
methyl sulphoxide, leaflets, m. p. 97—98°, from which, phenol-4-methyl 
sulphoxide, OH-C,H,*SMe0, leaflets or needles, m. p. 90—91°, is 
obtained by the action of 2N-sodium hydroxide. More drastic 
oxidation of p-methylthiolphenyl acetate by perhydrol in glacial 
acetic acid solution yields phenol-4-methylsulphone, OH-C;H,*SMeO,, 
m. p. 93—94°, from which an acetyl derivative could not be obtained. 

p-Hydroxyphenyldimethylsulphonium iodide, OH*C,H,*SMe,I, m. p. 
123—124° with loss of methyl iodide, is prepared by heating 
p-methylthiolphenol with methyl iodide at 100°. The corresponding 
chloride, small, rhombic crystals, has m. p. 159° (decomp.), whilst the 
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platinum salt, orange-yellow crystals, has m. p. 199°. The hydrowide 
forms white leaflets, m. p. 107°(decomp.). Nitric acid (D 1:4) converts 
the iodide or chloride into 2 : 6-dinitro-1 : 4-dimethylthioniumquinone 
(Zincke and Glahn, Joc. cit.). 

p-Methylthiolphenyl dibromide, OH-C,H,-SMeBr,, is obtained in 
orange-yellow crystals, which can be preserved for some time in dry 
air, but evolve hydrogen bromide and partly form the sulphoxide on 
exposure to moisture, when the calculated quantity of bromine is added 
to a well-cooled solution of the methyl sulphide in dry chloroform. 
At a higher temperature and in presence of a larger proportion of 
bromine, 2: 6-dibromo-4-methylthiolphenol, m. p. 47°, is formed 
(compare Zincke and Glahn, Joc. cit.) H. W. 


Preparation of Diphenylmethylcarbinol by Grignard’s 
Method. Jost Gira Pereira and J. César SAncnez (Anal. Fis. 
Quim., 1914, 12, 208—219. Compare Klages, A., 1902, i, 668).— 
Diphenylmethylearbinol has m. p. 81°, b. p. 260°, and D! 1:1059. 
The benzoate forms silky, brilliant needles from alcohol, m. p. 115°, 
By the action of acetyl chloride in the presence of potassium carbonate, 
and by chromate-sulphuric acid mixture, the chief product is aa-di- 
phenylethylene. G. D. L. 


Desoxyns and the Products of their Bromination. I. I. 
Kortsuxov (J. Russ. Phys. Chem, Soc., 1914, 46, 343—348).—The 
yields of desoxyns (compare A., 1907, i, 413; 1912, i, 762) may be 
increased by about 50% by carrying out their preparation at the 
ordinary temperature. The phenyldesoxyns of dextrose and of cellulose 
have been prepared and are found to exhibit marked differences. The 
action of bromine on the phenyldesoxyn of cellulose yields compounds 
which have the empirical formule C,,H,,0,,Br,8(C,H,Br), and 
C,,H,0,Br,(C,H,Br),, and represents products of bromination and 
oxidation of the desoxyn. tT. Ht. P. 


Cholesterol. XVIII. Oxidation Experiments with Choles- 
tene. H. Wiypaus and C. Resau (Ber., 1914, 47, 1229—1231).— 
When shaken in benzene solution with potassium permanganate 
dissolved in dilute sulphuric acid, cholestene (Mauthner and Suida, 
A., 1894, i, 326) is oxidised to a lactone, m. p. 135°, b. p. 280—290°/ 
12 mm., and a yellow, syrupy acid which decomposes on distillation at 
320°/26 mm., yielding a hydrocarbon, C,,H,,, crystallising in long 
needles, m. p. 65°. 

The lactone dissolves in alcoholic potassium hydroxide, but is 
precipitated from these solutions unchanged. 


C,,H,,;"C,H,, C,,H),C;H,, 
CH >CH CH >C:CHMe 
* fd, 
(I.) CH, CH, \CHMe JH, CH (IL.) 
H, CH, \o-do H, CH, 
al \4 


CH, CH, 
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Taking Windaus’s cholesterol formula (A., 1912, i, 854) as their 
basis, the authors discuss the mechanism of the formation of these 
compounds and assign to the lactone and hydrocarbon the constitutions 
represented in (I.) and (II.) respectively. F. B. 


Oxycholesterol and its Compound with Digitonin. I. 
Lirscnttz and THeopor GretHe (Ber., 1914, 47, 1453—1459).— 
Oxycholesterol, as obtained by oxidation with benzoyl peroxide (A., 
1913, ii, 350),is a pale yellow, brittle, transparent, amber-like sub- 
stance. It has been purified by leaving a solution in methyl alcohol 
in a cool place for a few hours, filteringif necessary, and evaporating 
the filtrate to dryness, and the purity of the product has been tested 
by the following means. I. The substance is treated with acetic and 
sulphuric acids and ferric chloride, and the dilution at which the band 
in the red end of the spectrum disappears is ascertained (ibid.). The 
greatest value obtained is 1 to 49430. II. The crystals of the digi- 
tenin compound (below) are examined under the microscope. The 
presence of uniform rhombic plates shows the absence of cholesterol, 
which does not combine with digitonin. III. The gradual develop- 
ment of the absorption spectrum of cholesterol in the ‘“‘ cholestol ” 
reaction (A., 1913, ii, 886) indicates that the oxycholesterol is not 
pure. The formula, calculated from new analyses, is C,,H,,0,. 

When a 2% solution of oxycholesterol in 95% alcohol is left with an 
equimolecular quantity of digitonin in the form of a 1% solution in 
90% alcohol, digitoninoxycholesteride, C,,H,.0,.,C,,H,,0,, separates in 
silvery, rhombic leaflets, m. p. 215—218°. The amount of oxycho- 
lesterol in the compound was estimated by comparison with a test 
solution before the spectroscope (loc. cit.), and found to agree very 
closely with the above formula. J. C. W. 


Preparation of Hsters of Aromatic Carboxylic Acids. 
BapiscHe ANILIN - & Sopa-Fasrark (D.R.-P. 268621).—The interaction 
between salts of carboxylic acids and alcohol halogenides often pro- 
ceeds more smoothly if it is carried out in the presence of an organic 
base such as trialkylamines, pyridine, quinoline, piperidine, dimethyl- 
aniline, aniline, etc. Very small amounts of the latter are necessary, 
and the free carboxylic acid or an internal salt (as occurs in many 
phthaleins) may be used instead of the ordinary carboxylate. Benzyl 
benzoate is easily obtained by warming a mixture of potassium 
benzoate (100 parts), benzyl chloride (120 parts), and triethylamine 
(1 part) to 95—100°. Other examples are given of the preparation 
of isoamyl benzoate, benzyl diethylrhodamine, carbethonymethyl anthra- 
quinone-2-carboxylate, pale yellow needles, m. p. 139—140°, and 
benzyl-1-chloroanthraquinone-2-carboxylate, pale yellow needles, m. p. 
135—136°. J. 0. C. 


Reactions in Non-aqueous Solutions. VII. In Benzo- 
nitrile. Avex. Naumann (Ber., 1914, 47, 1369—1376. Compare 
this vol., i, 259).—In continuation of the earlier work the author finds 
that many chlorides, bromides, iodides, and cyanides, as well as 
bromine, iodine, and sulphur, are soluble in benzonitrile. In some 
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cases the solid separates from solution with combined benzonitrile ; 

the following compounds were isolated: CdCl,,2PhCN, CdBr,,2PhCN, 

HgCl,,2PhCN, 3HgBr,,2PhCN, CoBr,,2PhCN, and also 
CoBr,,2PhCN,6H,0. 

The deep blue solution of cobalt bromide reacted in the normal 
manver with chlorine, giving a solution of cobalt chloride. Hydrogen 
sulphide gave only a slight precipitate of black cobalt sulphide, but 
on subsequent treatment with dry ammonia the solution yielded a 
copious precipitate of cobalt sulphide and ammonium bromide. 
Ammonia alone gave a blue precipitate and then a rose-red compound, 
CoBr,,4NH,. Cadmium iodide and mercuric chloride each gave solu- 
tions containing double salts with cobalt bromide. Silver nitrate gave 
a deposit of silver bromide leaving a red solution of cobalt nitrate. 

Mercurie chloride failed to react in benzonitrile solution with the 
halogens or sulphur, but hydrogen sulphide gave a colourless precipitate, 
HgC!,,2HgS, ammonia produced a deposit of HgCl,,4NH,, and silver 
nitrate in the normal manner yielded a precipitate of silver chloride. 

Mercurie bromide in warm solution gave with hydrogen sulphide 
a yellow, crystalline precipitate of the composition Hg Br,,2HgS,2PhCN, 
whilst with silver nitrate a precipitate of silver bromide was obtained. 

Mercuric iodide gave a yellow turbidity with hydrogen sulphide, 
subsequent treatment with ammonia giving a black precipitate of 
mercuric sulphide. The solubility of mercuric iodide in benzonitrile 
is increased approximately twenty-fold by the presence of approxi- 
mately 5% of potassium iodide in the Lenzonitrile, and on evapora- 
tion the solution gave yellow crystals of the composition 

2Hgl,,KI,5PhCN. 

Mercuric cyanide failed to react with ammonia, but cadmium 
chloride, bromide, and iodide gave deposits of the general composition 
CdX,,2NH, ; the iodide also gave a colourless precipitate, Cd1,,2Cd8, 
on treatment with hydrogen sulphide. 

A solution of silver nitrate was converted by chlorine, bromine, or 
iodine into the corresponding haloid, whilst in warm solution it 
reacted with sulphur giving silver disulphide. Hydrogen sulphide in 
a rapid stream gave a black precipitate containing some free sulphur, | 
whilst nitrous fumes were evolved. Treatment with ammonia gave a 
precipitate, AgNO,,2NH;, whilst with cobalt chloride the behaviour of 
the silver nitrate solution was analogous to that with cobalt bromide 
(above). D. F. T. 


Some Monoacyl-o-phenylenediamine-acetonitriles and their 
Conversion into the Corresponding Diacyl and Benziminazole 
Derivatives. D. Maron, Marie Kontoérowitscu and JEAN-JACQUES 
Biocn (Ber., 1914, 47, 1347—1352).—An extension of the recent 
investigation (Maron and Bloch, this vol, i, 576), in which it has been 
shown that the moncacyl derivatives of the aromatic ortho-diamines 
lend themselves well to synthetic experiments. 

3-Amino-4-acetylaminophenylacetonitrile, NH Ac-C,H,(NH,)*CH,°CN, 
m. p. 137—138°, was obtained by the steps NO,°C,H,-CH,-CN-+> 

NH,°O,H,°CH,-CN—+>NHAc-C,H,°CH,-CN—> 
N HAc:C,H,(NO,)°CH,°CN, followed by reduction of the last with iron 
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and acetic acid; when treated in hydrochloric acid solution with 
sodium nitrite, it yielded an azimino-compound, m. p. 109—110°; on 
treatment in benzene suspension with acetic anhydride it gave 3 : 4-di- 
acetylaminophenylacetonitrile, C,H,(NHAc),°CH,°CN, m. p. 177—178°, 
whilst boiling acetic acid converted it into 2-methyl-5-cyanomethyl- 


_ 
benziminazole, ON-CH,-0,H,<y yf >OMe, a colourless solid, m. p. 


206—207°, of which the hydrochloride was sparingly soluble in cold 
water. 

The cyanomethylmethylbenziminazole could be nitrated by fuming 
nitric acid at — 5° to — 10°, giving nitro-2-methyl-5-cyanomethyltenzimin- 
azole, m. p. 215—217°, which on reduction with iron and acetic acid 
passed into amino-2-methyl-5-cyanomethylbenziminazole, an unstable, 
brown powder, m. p. 235—237°. This gives a violet solution in sulphuric 
acid, a yellow solution with blue fluorescence in alcohol, and is con- 
verted by treatment with acetic anbydride and benzene at 30—40° into 
the corresponding acetyl derivative, m. p. 222—223°. 

On keeping p-aminophenylacetonitrile with formic acid in benzene solu- 
tion, p-formylaminophenylacetonitrile, CN-CH,°C,H,;-NH°CHO, m. p. 
135—136°, gradually separates. Fuming nitric acid at —10° to —5° 
converts this into 3-nitro 4-formylaminophenylacetonitrile, a yellow 
powder, m. p. 154—155°, which on reduction with iron and acetic acid 
passes into 3-amino-4-formylaminophenylacetonitrile, 

CHO-NH-C,H,(NH,)-CH,°CN, 
needles, m. p. 124°. This substance when treated in hydrochloric acid 
solution with sodium nitrite gives an azimino-compound, whilst with 
acetic anhydride in suspension in benzene, 3-acetylamino-4-formylamino- 
phenylacetonitrile, CHO-NH:°C,H,(NHAc)-CH,°CN, m. p. 173°, is 
produced ; with boiling acetic or formic acid condensation is effected 


to 5-cyanomethylbenziminazole, CN -CH,-0,H,<y>CH, m. p. 150°. 
D. F. T. 


. 


Preparation of Ethyl af8-Dibromo-8-phenylpropionate in a 
Stable Form. E. Merck (D.R.-P. 271434).—This ester, as usually 
prepared, undergoes decomposition on keeping owing to the presence 
of certain impurities. It is obtained in a pure and stable form if 
ethyl cinnamate is mixed with light petroleum and bromine added, 
whereby the bromo-ester is precipitated after some time. It is 
collected and melted once or twice under hot water. By this process 


the impurities remain dissolved in the light petroleum and water. 
J.C. C. 


Preparation of Alkyloxyalkylidene Esters of Hydroxy- 
toluic Acids. FARBENFABRIKEN voRM. FriepR. Bayer & Co. (D.R.-P. 
269335. Compare A., 1903, i, 485; 1904, i, 318).—Alkyloxyalkyl- 
idene esters of hydroxytoluic acid, of the general formula 

OH:-C,H,Me-CO,°CHR’-OR 
(where R and R’ are the same or different alkyl groups or R’ denotes 
hydrogen), are more suitable as anti-rheumatic agents than the corre- 
sponding esters of salicylic acid previously described. They are 
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prepared by treating salts of hydroxytoluic acids with a-halogen- 
dialkyl ethers. 

Methoxymethyl 3-hydroxy-p-toluate, prepared from sodium 3-hydroxy- 
p-toluate and monochlorodimethyl ether, is a colourless oil, b. p. 
125—131°/5 mm.; a-ethoxyethyl 4-hydroxy-m-toluate, prepared from 
potassium 4-hydroxy-m-toluate and a-monochlorodiethyl ether, is a 
yellow oil. J.C. C. 


Condensation of y-Ketonic Acids with Aldehydes. W. 
Borscue Ber., 1914, 47, 1108—1121),—The condensation of 
B-benzoylpropionic acid and its derivatives with aromatic aldehydes 
has been investigated. Reaction can occur in two directions. When 
hydrochloric acid gas or alkali hydroxide is used as condensing agent, 
the methylene group most distant from the carboxyl enters into 
reaction, and substances such as -benzoyl-B-benzylidenepropionic acid, 
CHPh:C(COPh)-CH,°CO,H, are formed, the constitution of which is 
deduced from their ability to pass into naphthalene derivatives by loss 
of water. On the other hand, under the conditions used in Perkin’s 
syntheses of cinnamic acid, the methylene group adjacent to the 
carboxyl group is acted on and crystalline neutral substances are 
obtained by the loss of two molecules of water. Thus sodium 
benzoylpropionate, acetic anhydride, and benzaldehyde yield phenyl- 


benzylidenecrotonolactone, | nino eae identical with the sub- 


stance described by Thiele (A., 1899, i, 609). It is possibly formed 
by the dehydration of primarily produced a-phenacylcinnamic acid, 
but the author considers that, more probably, the initial product of the 
reaction is 3-phenylcrotonolactone which subsequently condenses with 
the aldehyde. 

| With H. Savernaermer and G. Hermpurcer.]—8-Benzoylpropionic 
acid and £-p-toluoylpropionic acids are obtained by the action of 
aluminium chloride on succinic anhydride and benzene, or toluene, and 
purified by esterification and fractionation of the esters. Zthyl p- 
toluoylpropionate, long, colourless needles, has b. p. 183°/14 mm., 
m. p. 50°, whilst the corresponding free acid, leaflets, melts at 127°. 
3-Anisylidenelaevulic acid, OMe-C,H,-CH:CH-CO-CH,°CH,°CO,H, 
yellow needles, m. p. 131—132°, is readily prepared from 
anisaldehyde and levulic acid by the method described by Erlenmeyer 
(A., 1890, 495) for 68-benzylidenelevulic acid. Its ethyl ester 
crystallises in white needles, m. p. 64°5°, and yields with phenyl- 
hydrazine in glacial acetic acid solution, a substance, C,,H,,0,N,, 
yellowish-white crystals, m. p. 70—71°, which is probably a pyrazoline 
derivative. y-Keto-e-p-methoxyphenylhexoic acid, 

OMe:C,H,-CH,°CH,°CO-CH,°CH,-CO,H, 

long, white needles, m. p. 87—88°, is obtained by the reduction of a 
solution of d-anisylidenelevulic acid in aqueous sodium hydrogen 
carbonate by hydrogen in the presence of colloidal palladium. Its 
ethyl ester has b. p. 209—210°/12 mm., and solidifies in a mixture of 
ice and salt ; with phenylhydrazine it yields a phenylhydrazone, white 
needles, m. p. 108°. 

B-Benzoyl-8-benzylidenepropionic acid, colourless needles from 
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alcohol, white crystalline powder from carbon tetrachloride, m. p. 
130—131°, is best obtained by cautious addition of a mixture of 
ethyl benzoylpropionate and benzaldehyde to an ice-cold solution of 
sodium in alcohol (96%). Its oxime, white needles, and phenylhydrazone, 
pale yellow prisms, have m. p.’s 117—118° and 150—151° (decomp. ) 
respectively. When heated at its boiling point (under 16 mm.), the 
acid yields 3-benzoyl-a-naphthol, yellow, silky needles, m. p. 169°. 
Reduction of 8-benzoyl-8-benzylidenepropionic acid by hydrogen in the 
presence of colloidal palladium gives f-benzoyl-y-phenylbutyric acid, 
CH,Ph-CH(COPh)-CH,°CO,H, colourless needles, m. p. 100—101°. 

y-Phenyl-a-benzylidenecrotonolactone, m. p. 150—151°, is obtained 
by heating sodium benzoylpropionate, acetic anhydride, and sodium 
acetate on the water-bath for a day. When added to a solution 
of sodium methoxide, which is immediately acidified with very dilute 
hydrochloric acid, it yields methyl a-phenacylcinnamate, m. p. 79—80° 
(compare Thiele, Joc, cit.). If, however, the solution is first diluted 
with water and subsequently acidified, a-phenacyleinnamic acid, 
m. p. 171°, is obtained. y-Phenyl-a-anisylidenecrotonolactone, yellow 
needles, m. p. 168°, and y-phenyl-a-cinnamylidenecrotonolactone, orange- 
red, crystalline powder, m. p. 154°, are obtained by the action of 
sodium benzoylpropionate and acetic anhydride with anisaldehyde 
and cinnamaldehyde respectively. Aqueous alcoholic sodium car- 
bonate solution transforms the lather into B-benzoyl-a-cinnamylidene- 
propionic acid, COPh*CH,*C(:CH:CH:CHPh)-CO,H, yellow crystals, 
m. p. 219—220°. 

y- Tolyl-a-benzylidenecrotonolactone, yellow needles, m. p. 133—134°, 
is prepared in a similar manner to the corresponding phenyl 
compound, and, like the lower homologue, is decomposed by sodium 
methoxide solution with the formation of methyl a-tolacyleinnamate, 
C,H,Me-CO-CH,°C(:CHPh)-CO,Me, m. p. 78—79°, or a-tolacyl- 
cinnamic acid, white needles, m. p. 166—167°, according to the 
mode of operation. When an alcoholic suspension of the lactone is 
reduced by hydrogen in the presence of colloidal palladium, an oil is 
obtained which does not solidify after several months and which has 
not been further investigated. a-Tolacylcinnamic acid is readily 
reduced to phenyl-a-tolacylpropionic acid, white leaflets, m. p. 120°. 

B-Toluoyl-aB-dibenzylidenepropionic acid, 

C,H,Me-CO-C(:CHPh)-C(:CHPh)-CO,H, 
prisms, m. p. 184—185°, is prepared by the condensation of tolyl- 
benzylidenecrotonolactone with benzaldehyde in the presence of 
alcoholic sodium ethoxide, 

y-Tolyl-a-anisylidenecrotonolactone, golden-yellow needles, m. p. 
168—169°, is formed in the usual manner from sodium £-toluoyl- 
propionate and anisaldehyde, and yields methyl a-tolacyl-p-methoxy- 
cinnamate, yellowish-white needles, m. p. 92°. 

y-Tolyl-a-cinnamylidenecrotonolactone forms orange-red needles, m. p. 
18u°. It is converted in the usual manner into methyl B-toluoyl- 
a-cinnamylidenepropionate, ; 

C,H,Me-CO-CH,°C(:CH-CH:CHPh)-CO,Me, 
needles, m. p. 102°, and into the corresponding acid, white needles, 
m, p. 232—233°. The latter combines with semicarbazide and 
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phenylhydrazine, giving well characterised products, and, in alkaline 
solution, is readily converted into 8-phenyl-a-tolacylvaleric acid, white 
needles, m, p. 115°, 
a- Benzylidene-5-anisylideneangelolactone, 
Sian ictal! at “egaee 
Q— ’ 


dark yellow needles, m. p. 160—161°, is prepared by the condensation 
of sodium é-anisylidenelevulate with benzaldehyde in the presence of 
acetic andydride. The corresponding 1 : 4-dianisylideneangelolactone, 
reddish-yellow needles, m. p. 176°, is prepared in an analogous manner. 
It is not converted by sodium methoxide into the methyl ester of 
the corresponding ketonic acid ; in the cold, little action occurs, and 
when the solution is warmed, resinous substances are formed. On the 
other hand, ad-dianisylidenelaevulic acid, yellow needles, m. p. 
188—189°, is readily obtained by the action of aqueous alcoholic 
sodium carbonate on the lactone. The acid is dehydrated to the lactone 
when heated above its m. p., when boiled with acetic anhydride con- 
taining sulphuric acid, when its solution in hot acetic acid is treated 
with a solution of hydrogen chloride in the same solvent, and when 
an equimolecular quantity of benzoyl chloride is added to its solution 
in pyridine. -It reacts with an alcoholic solution of phenylhydrazine, 
yielding a substance, C,,H,,0,N., yellowish-white crystals, m. p. 
194—196°. 

y-Hydrowy-ad-dianisylidenevalerolactone, white crystals m. p. 68—-69°, 
is prepared by the reduction of dianisylideneangelolactone by hydrogen 
according to Skita’s method. In similar circumstances, dianisyli- 
denelevulinic acid yields ad-dianisyl-laevulic acid, white prisms, m. p. 
133—134°. 

8-Anisylidene-a-cinnamylidineangelolactone is obtained in red leaflets, 
m, p. 186—187°, by the condensation of sodium 6-anisylidenelevulate, 
cinnamaldehyde and acetic anhydride. H. W. 


Unsaturated Acids from cycloPentanone and Hthyl 
Succinate. Hans Srosse (J. pr. Chem., 1914, [ii], 89, 329—341).— 
Under the influence of sodium ethoxide, cyclopentanone condenses 
with ethyl succinate in ethereal solution, yielding the following 
compounds; (1) Al-cyclopentenylsuccinic acid, 

JH,°CH . CO,H 

H,-CH7 © CH<oH,-CO,H’ 
which has m. p. 157—159°, forms a granular calcium salt, and is 
oxidised by alkaline potassium permanganate to acetic acid and an 
acid having m. p. 132°; (2) cyclopentylidenesuccinic acid, 

sn pony ogy Og 

H,°CH,; CC<oH,-CO,H’ 
crystallising in long, colourless needles, m. p. 205—207° (decomp.) ; 
(3) a lactonic acid, C,,H,,0,, m. p. 131—132°. 

cycloPentylidenesuccinic acid forms a granular bariwm salt, and on 


treatment with acetyl chloride at the ordinary temperature is con- 
verted into the anhydride, crystallising in short, lancet-shaped needles, 


——EE 


~_ 
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m. p. 53—54°. An aqueous suspension of the acid reacts with bromine, 
yielding 8-bromo-8-cyclopentan-1-olylsuccinolactone, 

CH, ‘CH CBr(CO,H): OH, 

OH,: CHO <o ao, *,' It 
which has m. p. about 170° Pte 99 ), and when boiled with water 
loses hydrogen bromide, dana cyclopentan-1-olylfumarolactone, 

H,°CH (CO,H): o9 
o GH, 
> p Pe, taco 
OH, ‘CH CH(CO,H): med 
@) ’ 


cycloPentan-1-olylsuccinolactone, H,C H.-<\o 


obtained by reducing the last-named compound with sodium amalgam 
in aqueous solution, or by the action of hydrobromic acid on cyelo- 
pentylidenesuccinic acid, crystallises in lustrous scales, m. p. 
133—134°. 

The constitution of cyclopentylidenesuccinic acid has been estab- 
lished by its oxidation with alkaline permanganate to cyclopentanone, 
formic, acetic, oxalic, and malonic acids. 5 ' 


Unsaturated Acids and Stereoisomeric Lactonic Acids from 
Active 1-Methylcyclohexan-3-one and Ethyl Succinate. Hans 
Srosse (J. pr. Chem., 1914, [ii], 89, 341—361. Compare preceding 
abstract).—From the product obtained by condensing ethyl succinate 
with active 3-methyleyclohexanone by means of sodium ethoxide in 
ethereal solution, two isomeric dibasic acids, C,,H,,0,, and three mono- 
basic acids, C,,H,,0,, have been isolated. 

The dicarboxylic acids form sparingly soluble barium salts, and are 
thus readily separated from the monocarboxylic acids, the barium salts 
of which are readily soluble in water. The final separation of the two 
acids is then accomplished by taking advantage of their different 
solubilities in cold ether. 

Tetrahydro-m-tolylsuccinic acid [ 3-methyl-A!-cyclohexenylsuccinic acid}, 
CH, —CH, —C—CH- CO,H H,—CH,— CH:-CO,H 


bu,-cHMe-CH ¢H,-CO,H * GH,-CHMe-CH, GH,-co,H * 
more readily soluble ‘acid “and has m. p. 111—113°, The jess soluble 
acid consists of 3-methylcyclohexylidenesuccinic acid, 
H,--CH,—0—— ‘CO,H 

CH,*CHMe-CH, CH,°CO,H’ 
which crystallises in clusters of short prisms, m. p. 162° (decomp.), and 
resembles other y-disubstituted itaconic acids in being difficultly 
reducible (solubility in water =0°0875:100 at 25°; dissociation con- 
stant, 0°02089). 1t is feebly levorotatory, and on treatment with 
acetyl chloride forms an anhydride, m. p. 104—105° ; the ethyl ester is 
a colourless oil, b. p. 176°/16 mm; the calctwm and barium salts are 
also described. The constitution of the acid has been established by 
its oxidation with alkaline permanganate to 3-methylcyclohexanone, 
acetic, malonic and oxalic acids. When triturated with bromine and 
water, it is converted into B-bromo-B-3-methylcyclohexan-1-olylsuccino- 

CH,—-CH. CBr(CO,H): 


lactone, OBS< one: cu, °< ub , which is decomposed 
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by a = nape oo 3- -  iennanegetitaatacamaaanri, 
H, C(CO,H 
Winona, on niko... 


needles, m. p. 198—199°, and nai heated with aqueous potassium 
hydroxide yields the — salt of the -— <n hydroxy-acid, 
H,- O,H 

CH oH ite cH? > COOH) C<or.c0,ur 
On reduction, the fumarolactone should theoretically give rise to four 
stereoisomeric 3-methylcyclohexan-|-olylsuccinolactones, 

CH,—CH, CH(CO,H): = 

CAs oHMe: ‘CH, > vig nt 
of which three have up to the present been ae Two of these, 
isomerides, having m. p. 228° (decomp.) and 128° respectively, are 
formed by reducing the sodium salt of the fumarolactone with sodium 
amalgam in aqueous solution. The former sublimes slowly at 180° in 
very slender needles, whilst the latter crystallises from benzene in long, 
lustrous needles. 

The third isomeride is obtained together with the acid of m. p. 228° 
by the action of concentrated hydrobromic acid at the ordinary 
temperature, or of 50% sulphuric acid at 100° on £-methyleyelo- 
hexylidenesuccinic acid. It crystallises in lustrous leaflets, m. p. 265° 
(decomp.), which sublime at 220—230° in slender needles. In aqueous 
solution the sodium salt has [a]? — 10°57°. 

The three monocarboxylic acids, C,,H,,O,, formed by the condensa- 
tion of ethyl succinate and 3-methylcyclohexanone have m. p. 259—261° 
(with previous sintering at 251°), 237°, and 221° respectively, and are 
separated by fractional crystallisation from benzene and alcohol. They 
are probably lactonic acids produced by the condensation of two 
molecules of the ketone with one molecule of the ester. The less 
fusible acid separates from alcohol in cubes and forms a_ well- 
crystallised piperidine salt. F. B. 


This crystallises in slender 


Homophthalic Acid. W. Dieckmann (Ber, 1914, 47, 
1428—1434).— In a previous communication (A., 1908, i, 894) it was 
shown that, in contrast to ethyl glutaconate, ethyl homophthalate 
does not couple with benzenediazonium salts, and cannot be alkylated 
in alcoholic solution by the action of sodium ethoxide and an alkyl 
haloid. The conclusion was drawn that the benzene linking was not 
so able to carry over the activating influence of the ortho-carbonyl 
group to the methylene group, as is the ethylene linking in ethyl 
glutaconate. It is now found, however, that such an influence on the 
acidity of the methylene group in ethyl homophthalate may be demon- 
strated, for, in a suitable medium, a potassium salt and, from this, a 
benzyl derivative have been prepared. Another contrast to ethyl 
phenylacetate is in the fact that a benzylidene derivative may be 
obtained, although only under unusual conditions. 

The analogy to glutaconic acid is still more marked in the case of 
the anhydrides. They both form coloured, neutral salts of the enol 
form (compare Bland and Thorpe, T., 1912, 101, 863). The imides of 
homophthalic acid (Gabriel, A., 1887, 50, 725, 1112) also behave on 
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titration as monobasic acids. The free anhydrides and imides of 
homophthalic acid, unlike the derivatives of glutaconic acid, however, 
do not react with bromine or ferric chloride and are therefore normal 
in structure. 

Ethyl homophthalate was added to a solution of. potassium in a 
mixture of ether and alcohol when the potassium salt separated as a 
yellow, crystalline precipitate. It was suspended in ether and warmed 
with benzyl bromide, when ethyl a-benzylhomophthalate, 

CO,Et-C,H,-CH(CH,Ph)-CO,Et, 
was obtained in colourless erystals, m. p. 59—60°, b. p. 220—230°/ 
20 mm. The free acid was prepared in colourless crystals, m. p. 164°, 
which dissolved in alkali without colour, whereas Eichelbaum (A., 
1888, 1300) described m, p. 154°, and yellow salts, which were no doubt 
due to the presence of the anhydride. The acid is best obtained by 
the reduction of benzylidenehomophthalic acid, 

CO,H-C,H,*C(:CHPh)-CO,H, 

which is prepared by warming an alcoholic solution of ethyl homophtha- 
late with benzaldehyde and sodium ethoxide, followed by hydrolysis 
with excess of alkali. The benzylidene derivative forms almost 
colourless crystals, m. p. 210°, and its anhydride is pale yellow, has 
m. p. 135°, and is hydrolysed without coloration by alkalis. 

Like homophthalic anhydride (A., 1908, i, 894), the colourless, 
CH-(CH,Ph): yo 
—? 
m. p. 112°, forms deep yellow solutions of the R= of Pr 
4-benzylisocoumarin, which couple with benzenediazonium acetate to 
form 3-phenyl-1-benzylphthalazone (Ephraim, A., 1893, i, 522). This 
remarkable reaction is explained by the opening of the link between 
the active -CH and the carbonyl groups, following by the closing of a 
new ring, thus : 


OH, com 2Ph):CO 


crystalline benzylhomophthalic anhydride, C sHi<co 


C(CH,Ph):C-OH 


-O 
C(CH,Ph):N-NHPh C(CH,Ph).N 
H 2 
CoH< 00,8 +0, > Coo -NPh, 
Homophthalic acid was also condensed with seu The anil, 
C,;H,,0,N, is colourless, has m. p. 188°, and may be titrated as a 


monobasic acid. The alkali salts, that is, the salts of 3-hydroxy- 


H: 
2-phenylisocarbostyril, C,H the a ay , give deep yellow solutions 


CH <5 > 


with green fluorescence and couple with diazobenzene to form benzene- 
azohomophthalanil [pheny ylhydrazone of phthalonic acid anil}, C,,H,,0,N 5, 
which crystallises in yellow needles, m. p. 240°. 

The anhydride of f-phenylglutaconic acid, 6-hydroxy-4-phenyl- 
a-pyrone, also couples with benzenediazonium acetate in alkaline 
solution, yielding benzeneazo-B-phenylglutaconic anhydride [B- phenyl- 
a-ketoglutaconic anhydride phenylhydrazone], C,,H,,O,N., in yellow 
needles, m. p. 201°. J.C. W. 


Colour Reactions During the Hydrolysis of Acid Anhydr- 
ides. W. Digoxmann (Ber., 1914, 47, 1435—1440).—The author 
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indicates that in all the cases in which the development of deep colours 
has been observed during the hydrolysis of the anhydrides of di- 
carboxylic acids by alkali hydroxides there is present a -CH, or 
-CH group between the activating groups C:C and O:0, and that 
the activity of this methylene group is increased by ring formation 
(compare Stobbe, A., 1908, i, 985, and preceding abstract). 
Phenylitaconic anhydride couples with benzenediazonium acetate 
in acetone solution in presence of excess of alkali acetate, yielding 
, , R CHPh:0-CO 
benzylideneoxalacetic anhydride phenylhydrazone, PB cnspee: C oo 


which forms yellowish-red crystals, m. p. 193°. It requires one 
molecule of alkali for the titration in alcoholic solution, and then acid 
precipitates the phenylhydrazone of ethyl benzylideneoxalacetate, 
19H, s9,N,, 

m. p. 177°, which is hydrolysed by excess of alkali to the phenyl- 
hydrazone of the free acid, C,,H,,0O,N,, m. p. 179°. Attempts were 
made to rearrange the acid into a pyrazolone or pyrazoline derivative, 
but without success. 

Phenylerotonolactone (Thiele and Sulzberger, A., 1902, i, 157) also 
couples with diazobenzene under the above conditions. The phenyl- 

Ph:CH-O:N-NHPh 

hydrazone, 5 


and may be converted into 1 : 5-diphenylpyrazole-3-carboxylic acid by 
the action of alcoholic alkali or hydrogen chloride in acetic acid. 
Benzaldehyde and phthalide were condensed in alcoholic colution 
in presence of sodium ethoxide, and the deep red solution yielded 
2-phenyl-1 : 3-diketohydrindene on acidifying. Benzylidenephthalide 
could not be obtained. J.C. W. 


, forms orange needles, m. p. 227°, 


Direct Formation of Camphenic (Camphenecamphoric) Acid 
from Camphenylic Acid. Ossian Ascuan (Ber., 1914, 47, 
1121—1123. Compare A., 1910, i, 709).—It has been previously 
shown that camphenylic acid mixed with an excess of camphenic acid 
is obtained by the oxidation of camphene with permangavate in dilute 
alkaline solution, and further that the latter cannot be obtained from 
the former by the same operation. Since, however, camphene has 
been shown to bea uniform product (Aschan, A., 1911, i, 796) and 
camphenylic acid is its primary oxidation product, it follows that 
camphenic acid must be obtainable from the latter. This transfor- 
mation has been indirectly effected by Hintikka (this vol., i, 409). 

The author now shows that the change can be directly effected in 
solution by adding sodium camphenylate to a highly concentrated 
aqueous solution of potassium hydroxide and cautious heating of the 
mixture in a silver crucible until the water is driven off. The clear 
melt is dissolved in water, and acidified with dilute sulphuric acid, 
when camphenic acid, m. p. 134—135°, is obtained, which shows no 
alteration in m. p. when mixed with cis-dl-camphenic acid. Reaction 
occurs according to the scheme : 

O,H,,:C(OH)-CO,H + 2KOH = C,H, ,(CO,K), + H,O + H,. 
H. W. 
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The Condensation of Valerolactone with Aromatic Alde- 
hydes and Fatty-Aromatic Ketones. M.S. Losanitsca (Monatsh., 
1914, 35, 311—318).—Although the condensation of A*-unsaturated 
lactones with aromatic aldehydes has been investigated (Thiele, A., 
1902, i, 152), there appears to have been no attention paid to the 
condensation of saturated lactones with aldehydes and ketones. The 
author finds that valerolactone, under the influence of sodium ethoxide, 
forms condensation products with such substances as benzaldehyde 
and acetophenone. The method applied was to add an ethereal 
solution of an equimolecular mixture of valerolactone and the ketonic 
substance to a suspension of the equivalent quantity of alcohol-free 
sodium ethoxide in the same solvent ; a deposit of a sodium compound 
separates, and on acidifying yields a hydrated product which easily 
loses the elements of water to give the final condensation product. 

In this manner, benzaldehyde gave rise to a-benzylidenevalerolactone, 
aay pee CHPh, yellow, prismatic crystals, m. p. 61:5—62°, 
b. p. 204—205° (corr.) /15 mm., accompanied by a certain quantity of 
oily by-products. 


a- Piperonylidenevalerolactone, fa MerChe>0:0H-C,H,0, obtained 


similarly from piperonal, forms lemon-yellow rhombohedra, m. p. 
122°5—123°5° (corr.). 

With acetophenone the condensation is far from complete under 
the above conditions, and a double proportion of sodium ethoxide is 
necessary for a good yield. The product is a-phenylethylidenevalero- 
lactone, sie ee CMePh, large prisms, m. p. 55—-57°, b. p. 
196—198°/13 mm., 325—328° (corr.) /ord. pressure. 

Condensation of valerolactone with heptaldehyde gave an oily 
substance, b. p. 179—184°/13 mm., in barely 40% yield. This 
product, which was accompanied by more complex substances, had 
a composition C,,H,.0,;, and the action of m-nitrobenzoyl chloride 
- pyridine produced only m-nitrobenzoic anhydride, for which the 

m. p. 164:°5—165°5° (corr.) was obtained. 

‘Valerolactone also failed to condense satisfactorily with ethyl 
acetate. D. F. T. 


Constitution of Carminic Acid. C. Lizpermann and Hans 
LiEBERMANN (Ber., 1914, 47, 1213—1219).—The authors advance the 
following arguments against Dimroth’s (A., 1913, i, 977) view that 
carminic acid is a derivative of anthraquinone : 

(1) The extreme solubility of carminic acid in water is not shared 
by any other hydroxyanthraquinone derivative with the possible 
exception of the glucosides, and even these possess a much smaller 
solubility than carminic acid. 

(2) In the whole of the anthraquinone series no example is known 
of a compound showing the characteristic behaviour of carminic acid 
of being quantitatively converted by loss of water at 145° into an 
insoluble dye which cannot be reconverted into the acid. 
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(3) The very small yields of anthracene hydrocarbons formed by 
the distillation of carminic acid and its derivatives with zinc dust 
(5% from carminic acid, almost 0% from carminic anhydride), in com- 
parison with the much larger yields given by other anthraquinone 
derivatives, point to the occurrence of an anthracence condensation 
during the distillation rather than to the presence of an anthraquinone 
group in the carminic acid molecule. 

Further, the small yields of trihydroxymethylanthraquinonecar- 
boxylic acid and coccinin, obtained by the action of sulphuric acid 
and potassium hydroxide respectively on carminic acid, are also in 
agreement with the view that the anthraquinone group is not already 
present in the molecule, but is produced by condensation during the 
action of these reagents. The authors have reinvestigated the 
ruficoccin of Liebermann and van Dorp (this Journ., 1871, 913; 
1872, 704), and find that it consists of a mixture of trihydroxy- 
methylanthraquinonecarboxylic acid and _ trihydroxymethylanthra- 
quinone, 

Carminic anhydride, C..H,.O,,, prepared by heating carminic acid 
with thiony] chloride, is a vivid red powder, and, with the exception of 
its sparing solubility in water, closely resembles the original acid 
into which it is reconverted by boiling with aqueous alkalis. 

F. B. 


Preparation of Basic Bismuth Gallocarboxylate. FarBen- 
FABRIKEN VORM. Friepr. Bayer & Co. (D.R.-P. 268932).—Basic 
bismuth gallocarboxylate is prepared by treating an aqueous or alcoholic 
solution of gallocarboxylic acid with bismuth hydroxide or bismuth 
salts in acid solution. It forms a yellow powder, and is a valuable 
anti-diarrhoetic. J.C. C. 


“Paired” Glycuronic Acids. II. Phloroglucinolglycuronic 
Acid. Yosmira Sera (Zeitsch. physiol. Chem., 1914, 90, 258—260. 
Compare this vol., i, 290).—When rabbits are fed with phloroglucinol 
their urine contains a phloroglucinolglycuronic acid, which can be 
isolated in the same way as the rcinolglycuronic acid already 
described (loc. cit.). Barium phloroglucinolglycuronic acid crystallises 
in thin, colourless needles. The potassium salt, C,.H,,0,,K, forms 
prisms, and has [a], —80°82° (in water). On hydrolysis it yields 
phloroglucinol and glycuronic acid. Phloroglucinolglycuronic acid, 
unlike phlorin, is not hydrolysed by emulsin. 


Catalytic Hydrogenations in the Presence of Platinum- 
black. Conversion of Aldehydes and Ketones into Alcohols. 
G. Vavon (Ann. Chim., 1914, [ix], 1, 144—200).—A résumé of work 
already published (compare A., 1912, i, 260, 628, 749). W. G. 


Syntheses by means of Sodamide. Action of Epihalo- 
hydrins on Dialkylacetophenones. Oxypropylenedimethyl- 
acetophenone and Derivatives. (Mme.) Ramart-Lucas and 
A. Hauer (Compt. rend., 1914, 158, 1302—1306. Compare A., 1903, i, 
318, 714 ; 1904, i, 180).—Acetophenone reacts with epihalohydrins in 
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the presence of sodamide to give only tarry products, Dialkyl- 
acetophenones behave normally, giving substitution products. 

Phenyl isopropyl ketone, treated in ether with sodamide, and 
then at the boiling point with the theoretical quantity of 
epibromohydrin, added gradually, yields af-oxypropylenedimethyl- 
acetophenone | d¢-oxido-B-benzoyl-B-methylpentane |, 

COPh:CMe,°CH,°CH:CH, 
i i 
O 
white prisms, m. p. 59°, b. p. 139—140°/12 mm. On boiling this 
substance with water it gives £-benzoyl-B-methylpentane-de-diol, 
COPh:-CMe,°CH,*CH(OH)-CH,°OH, slender needles, m. p. 99—100°. 
Sodamide in benzene or toluene is without action on the ketone, but 
with a trace of acid the latter substance undergoes more or less rapid 
polymerisation, giving the dimeride, (C,,H,,0,)., m. p. 214—215°, which 
crystallises from acetyl chloride in slender needles, For this dimeride 
the authors provisionally suggest the formula 


COPh-CMe,‘CH,-CH<p yy 13 >CH-CH,"CMe,‘COPh. 
2 


The monomeride reacts with Crismer’s salt to give, not an oxime, but 
e-hydroxylamino-B-benz0yl-B-methylpentan-8-ol. 
COPh:CMe,°CH,*CH(OH):-CH,*NH:OH, 
slender needles, m. p. 122—123°. Semicarbazide hydrochloride, on the 
other hand, gives the dimeride, m. p. 214°, mentioned above. 
W. G. 


The Reduction of Aromatic Ketones. II. J. Bérseken and 
W. D. Conen (Proc. R. Akad. Wetensch. Amsterdam, 1914, 16, 
962—968).—In the earlier paper (A., 1913, i, 1062) it was shown that 
the reduction of benzophenone in the presence of hydroxyl ions always 
gave rise to some benzhydrol. The present investigation renders 
possible a decision between the two possible courses for the benzhydrol 
formation, namely, CPh,O —>-CPh,-OH —> CHPh,°OH and 

CPh,O —> -CPh,-OH —> [CPh,*OH], —> CHPh,-OH + CPh,0. 

If the latter representation were correct, it would be expected that the 
pinacones of the ketones which most readily give rise to the corres- 
ponding benzhydrols would be most readily decomposed by alkalis. This 
is now proved to be the case ; the decomposition-velocity of the various 
pinacones by WV/10, V/100, and 4/1000 ethereal-alcoholic solutions of 
sodium ethoxide has been measured at 25°, and the results show that 
the greater the decomposition-velocity of the pinacone by alkali, the 
smaller the quantity produced in the reduction of the corresponding 
ketone by aluminium amalgam. The pinacones examined were those 
derived from 2-, 3-, and 4-chloro-, 4-bromo-, 4-methoxy-, 4-methyl.-, 
4: 4'-dichloro-, 4:4’-dimethyl-, 2’-chloro-4-methyl-, and 4’-chloro-4- 
methyl-benzophenones together with benzophenone itself. D. F. T. 


Halochromy with Anils. G. Reppenien (Ber., 1914, 47, 
1355 — 1364).— The anils exhibit considerable analogy to the 
aldehydes and ketones in chemical behaviour (Reddelien, A., 1913, 
i, 1202), and the resemblance extends to the occurrence of halochromy. 
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From an examination of the colour of the hydrochlorides and the 
sulphuric acid solutions of certain anils, the author finds that the 
deepening in colour on salt formation is affected in the same manner as 
with the ketones, the halochromy being strengthened by the methoxyl 
group and weakened by the nitro-group (compare Reddelien, A., 1912, 
i, 986). The colours of the salts of an anil also deepen in the order : 
hydrochloride, hydrobromide, hydriodide. 

The constitution of the salts is formulated in accordance with 
Pfeiffer’s theory (A., 1910, i, 788), for example, benzophenoneanil 


hydrochloride is represented <— OPhyN<fiy the colour being 


referred to the unsaturation of the carbon atom in the C:N group. 
As the —-C:NPh group is more basic than the -CO group, the amount 
of free affinity at the carbon atom should be less with the salts of the 
anils than of the ketones, which agrees with the stronger halochromy 
of the latter. The absorption spectra of the anil salts also indicate 
only a slight displacemeat of the absorption of the free anil towards 
the red. It is also found that as a fairly general rule the anil salts in 
which halochromy is most marked and in which therefore the character- 
istic carbon atom is most unsaturated, undergo hydrolysis most readily 
into ketone and amine hydrochloride. 

p-Methoxybenzophenoneanil (Hantzsch and Kraft, A., 1891, i, 338) 
was obtained for the first time as a solid, greenish-yellow prisms, m. p. 
72°, b. p. 225—240°/11 mm. 

Benzophenone-p-nitroanil, obtained by heating benzophenone, nitro- 
aniline, and a little hydrobromic acid at 200° in a current of carbon 
dioxide, forms greenish-yellow needles, m. p. 156°. 

Benzophenone-p-anisil, CPh,:N-C,H,-OMe, stout, yellow prisms, m. p. 
70°, was obtained in a similar manner. 

The hydrochlorides were prepared by passing hydrogen chloride into 
a benzene solution of the anil. 

Benzophenoneanil Aydrochloride, yellow; hydrobromide, yellow 
crystals, m. p. 264—266° (decomp.) ; hydiodide, deep yellow. 

Fluorenoneanil hydrochloride, orange-red, m. p. 198° (decomp.) ; 
hydrobromide, red, m. p. 214—216° (decomp.) ; hydriodide, deep red, 
m. p. 218—-220° (decomp.). 

Benzophenone-a-naphthil hydrochloride, orange-yellow, m. p. 
175—176° (decomp.). Benzildianil Aydrochloride, orange-coloured, 
m. p. 146—147° (decomp.). Dypnoneanil hydrochloride, deep yellow, 
m. p. 125—126° (decomp.). Benzophenone-p-avisil hydrochloride, 
golden-yellow. p-Methoxybenzophenoneanil hydrochloride, yellow. 
Benzophenone-p-nitroanil hydrochloride, yellow, m. p. 183—184° 
(decomp.). Benzophenoneanil nitrate, yellow, m. p. 166—167° 
(decomp.). Fluorenoneanil nitrate, orange-coloured crystals, m. p. 
136—137° (decomp.). 


Secondary a-Amino-ketones. 8. Gasriet (Ber., 1914, 47, 
1336—1347).—The ease with which a-aminoacetophenone and some of 
its derivatives containing a substituent in the benzene ring undergo 
condensation (this vol., i, 51 ; Rudenburg, this vol., i, 52) has led the 
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author to examine compounds of the type C,H,-CO-CH,-NHX, where 
X represents an aliphatic radicle. 

The required bases were synthesised by Hinsberg’s method. An 
aqueous solution of a-aminoacetophenone hydrochloride was well 
stirred with an acetone solution of p-toluenesulphonyl] chloride in the 
presence of potassium hydrogen carbonate, when p-toluenesulphophen- 
acylamide, C,H,*SO,*NH-CH,*COPh, rhombic tablets, m. p. 116—117°, 
was obtained ; by methylating with methyl iodide and an aqueous- 
alcoholic solution of sodium hydroxide, this substance was converted 
into p-toluenesulphophenacylmethylamide, C,H,*SO,*NMe-CH,°COPh, 
needles, m. p. 122°, which was rather more conveniently prepared by 
the interaction of the potassium derivative of p-toluenesulphomethy]l- 
amide and w-bromoacetophenone, By hydrolysis with fuming hydro- 
chloric acid at 100° under pressure, the last product is transformed 
into methylaminoacetophenone p-toluenesulphonate, needles (with 1H,0), 
m. p. 88° with previous sintering at 80°, but the anhydrous salt has 
m. p. 133—134°. The toluenesulphonate was converted into the 
pierate, m. p. 136°, and thence into the hydrochloride, rhombic tablets, 
m. p. 219° (decomp.). 

When the toluenesulphonate was treated with sodium hydroxide 
solution, the resulting solution deposited a granular crystalline solid 
which rapidly reddens and then resinifies in the air; analysis indi- 
cated this product to be anhydrobisphenacylmethylamine, C,,H.ON,, 
m. p. near 128°(decomp.). This substance possesses basic properties, but 
no salts were isolable on account of the readiness with which it passes 
into bisanhydrobisphenacylmethylamine, C,,H,,N,, yellow prisms, m. p. 
133°. The last compound, which was obtained most conveniently by 
heating the previous base at 100° in a vacuum, can be distilled in a 
vacuum without decomposition; it gave a hydrochloride, m. p. 241° 
(decomp.), with previous assumption of a green colour at 200°, a picrate, 
m. p. 178°, and an acetyl derivative, needles, m. p. 156°. The above 
behaviour of the unisolated methylaminoacetophenone recalls that of 
aminoacetophenone itself (Gabriel, A., 1908, i, 464), and the above 
anhydro- and bisanhydro-compounds are formulated 
NHMe:CBz:CPh-CH,*NHMe 


¢H=CPh C-NHMe respectively. | Bisanhydrobisphenacyl- 


NMe-CPh? 
methylamine differs from its analogue bisanhydrobisphenacylamine, 
however, in its behaviour towards hydriodic acid, by which it is con- 
verted into a hydriodide, C,,H,.N,,2HI, yellow, rhombic tablets or 
prisms, m.p. 227°(decomp.) ; potassium hydrogen carbonate converts this 
salt into a carbon dioxide derivative, C,,H,.N,,CO,,which, on distillation 
under 2—3 mm. pressure, gives a colourless mass presumably containing 
at least some of the dihydrobisanhydrobisphenacylmethylamine ; of this 
base the perchlorate, microscopic, rectangular plates, and picrate, needles, 
m. p. 132° (decomp. commencing at 125°), were also prepared. 

By the interaction of benzylamine and p-toluenesulphonyl chloride 
in the presence of sodium hydroxide solution, p-toluenesulphobenzyl- 
amide, C,H,-SO,-NH-CH,Ph, plates, m. p. 116°, was produced ; this 
was converted into its potassium derivative and shaken with bromo- 
acetophenone in suspension in acetone, when p-tolwenesulphobenzyl- 


and 
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phenylacylamide, C,H,*SO,*N(CH,Ph)-CH,*COPh, colourless needles or 
leaflets, m. p. 116—116°5°, was obtained. Hydrolysis of this product 
with fuming hydrochloric acid under pressure at 100° gave a mixture 
of the hydrochloride, colourless scales, m. p. 219°, and the p-tolwene- 
sulphonate, needles, wm. p. 206—207°, of benzylaminoacetophenone. 
The hydrochloride, on treatment with aqueous sodium hydroxide, gave 
a yellow oil which gradually changed to a solid containing a substance, 
C,,;H,,ON (polymeride?), m. p. 83—86°, and also an oii. The nature 
of the latter was not certain, but on treating its acetone solution with 
hydrochloric acid the original hydrochloride was regenerated, whilst 
the solid, m. p. 83—86°, could be reconverted into the hydrochloride 
only by distillation under 2—3 mm., and acting on the resulting oil 
with acetone and hydrochloric acid. When the crude solid, from which 
the preceding solid and oil can be separated, was dissolved in warm 
sulphuric acid, colourless, rhombic tablets of a sulphate were obtained 
on cooling; the corresponding base was isolated by treating the 
aqueous alcoholic solution with ammonia, when it was obtained in 
the form of yellow prisms, m. p. 110—112° (decomp.), and of the 
composition (C,,H,,N)z. D. F.T 


Zinc Chloride as a Condensation Agent. IV. The Inter- 
action of Propiophenone and Aromatic Amines. G. ReppELIEN 
(Ber, 1914, 47, 1364—1368).—The author has already shown 
(A., 1913, i, 1202, 1203; 1912, i, 363) that acetophenone and aniline 
give various condensation products according to the condensation 
agent applied, and he has now examined the behaviour of propiophen- 
one from the same point of view. 

[With ConraD Weyeanp.|—When a mixture of propiophenone and 
aniline with a little aniline zincichloride was kept in gentle ebullition 
in a stream of carbon dioxide, phenyl ethyl ketone-anil, CPhEt:NPh, 
pale yellow needles, m. p. 50°, b. p. 169°/11 mm. (compare Busch and 
Fleischmann, A., 1910, i, 728) was obtained. 

A similar reaction to the last, but using p-toluidine in place of 
aniline, gave phenyl ethyl ketone-p-tolil, CPhEt:N-C,H,Me, b. p. 172°/ 
10 mm., m. p. 72—73°, which crystallises less readily than the 
corresponding anil. 

In an analogous manner anisidine gave phenyl ethyl ketone-p-anisil, 
CPhEt:N-C,H,-OMe, yellow needles, b. p. 205—206°/11 mm., 
m. p. 96°. 

These results are in accordance with those obtained earlier with 
acetophenone, but on heating a mixture of propiophenone and aniline 
with a little aniline hydrochloride, a mixture of phenyl ethyl ketone- 
anil and a deep yellow oil, b. p. 240°/18 mm., was obtained instead of 
the expected triphenyltrimethylbenzene. When heated with a little 
aniline hydrochloride in a stream of carbon dioxide at 200°, phenyl 
ethyl ketone-anil underwent condensation to a viscous, yellow oil, b. p. 
242—244°/13. mm., probably ay-diphenyl-B-methyl-A*-buten-a-and, 
CPhEt:CMe-CPh:N Ph. 

The relative difficulty with which this last condensation is effected 
and the absence of formation of triphenyltrimethylbenzene in the 
preceding condensation leads the author to the opinion that it is in the 
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enolic form that acetophenone condenses, and that the presence of a 
methyl radicle at the double bond greatly reduces the tendency of the 
bond to additive processes. A similar effect of the methyl radicle is 
also seen in the absence of interaction between 85-diphenyl-A*-buten- 
5-one, CPhMe:CH-COPh (dypnone), and aniline in alcohol containing 
a little alkali at the ordinary temperature or at 100°, whilst phenyl 
styryl ketone, CHPh:CH-COPh, at the ordinary temperature gave a 
copious deposit of phenyl styryl ketone-anil (compare Tambor and 
Wildi, A., 1898, i, 314). D. F. T. 


Formation of Ketones by the Spontaneous Elimination of 
Hydrogen Chloride from Aryl-aliphatic Acid Chlorides. I. 
W. Borscue and W. EBerein (Ber., 1914, 47, 1460—1470).—It has 
been previously shown (Borsche, A., 1911, i, 1018) that tetrahydro- 
piperyl chloride, in contrast to 5-phenylvaleryl chloride, is decomposed 
on distillation under reduced pressure, yielding hydrogen chloride and 
a colourless oil. The latter is now shown to be methylenedioxybenzo- 
suberenone (Borsche, Joc. cit.), identical with the product obtained by 
the action of aluminium chloride on a solution of tetrahydropiperyl 
chloride in carbon disulphide. The chlorides of y-methylenedioxy- 
phenylbutyric acid and of #-methylenedioxyphenylpropionic acid 
undergo decomposition in an analogous manner. 

The recent work of Leuchs, Wutke, and Gieseler (A., 1913, i, 855) 
and of Lecher (A., 1913, i, 1166) suggests that the elimination of 
hydrogen chloride may be greatly influenced by the presence of 
phosphorus compounds in the acid chloride. This is, however, shown 
to be improbable, since when the product of the action of phosphorus 
trichloride on tetrahydropiperic acid is distilled without removal of 
chloride or of phosphorous acid, complete decomposition occurs 
without formation of methylenedioxybenzosuberenone. Further, 
8-phenylvaleryl chloride, y-phenylbutyryl chloride, and {-phenyl- 
propiony] chloride, prepared under exactly the same conditions as the 
chlorides of the methylenedioxy-acids, can be distilled under diminished 
pressure without suffering decomposition and, although addition of 
phosphoric oxide previous to distillation causes considerable decom- 
position to occur, even then the presence of a bicyclic ketone cannot be 
demonstrated. Lastly, tetrahydropiperyl chloride obtained from 
thionyl chloride and sodium tetrahydropiperate decomposes in exactly 
the same manner as the chloride obtained with the help of phosphorus 
trichloride. The deciding factor for the formation of ketones appears 
to be the nature of the substituents in the banzene nucleus, 

When tetrahydropiperyl chloride is distilled under diminished 
pressure, a practically colourless, viscous oil is obtained, together with 
a small quantity of crystalline tetrahydropiperic acid, m. p. 95—96°. 
The former, after purification through its semicarbazone, m. p. 
236—238° (decomp.), has b. p. 206—208°/18 mm., and consists of 
methylenedioxybenzosuberenone. Experiments on the mechanism of 
this change show that tetrahydropiperic acid is practically undecom- 
posed when distilled under diminished pressure (12 mm.), but yields 
methylenedioxybenzosuberenone when warmed in benzene solution 
with phosphoric oxide (compare Perkin and Robinson, T., 1907, 91, 
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1073). Further, the decomposition of tetrahydropiperyl chloride into 
methylenedioxybenzosuberenone does not occur to an appreciable 
extent previous to distillation. 

Tetrahydropiperic acid reacts with thionyl chloride to yield a viscous, 
reddish-brown oil, which is almost completely carbonised by distillation 
under reduced pressure. The chloride can, however, be obtained by 
the action of thionyl chloride on an ethereal suspension of sodium 
tetrahydropiperate at the ordinary temperature (compare Kopetschni 
and Karezag, this vol., i, 180). 

5-Phenylvalery] chloride, when distilled with phosphoric oxide-under 
22 mm., yields a yellow distillate from which a condensation product 
cannot be isolated. When similarly treated, d-phenylvaleric acid 
gives a small quantity of af-benzosuberenone (semicarbazone, m. p. 
216° [decomp.]: compare Kipping, Hal], and Hunter, T., 1899, 75, 
144; 1901, 79, 602). 

y-Methylenedioxyphenylisocrotonic acid, 


CH,<0>0,H,'CH:CH-CH,"C0,H, 


shining leaflets, m. p. 117—118° after softening at about 114°, is 
prepared by heating piperonal, sodium succinate, and acetic anhydride 
for ten hours at 115°. It can be distilled without decomposition in a 
vacuum, but is completely decomposed at the ordinary temperature. 
Reduction with hydrogen in the presence of colloidal palladium yields 
co y-methylenedioxyphenylbutyric acid, prisms, 
JN/W m. p. 83 which, when treated with phos- 
CH : ) ‘CH, phorus trichloride and subsequently distilled, 
<< \ Jem: gives a-keto-methylenedioxytetrahydronaph- 
CH thalene (annexed formula), colourless needles, 
: m. p. 77—78°, b. p. 1919/18 mm. (semi- 
carbazone, crystalline powder, m. p. 258° [decomp.]). The slight 
evolution of hydrogen chloride during the heating of the crude 
product and the general course of the distillation make it probable 
that formation of the ketone occurs largely previous to the distillation. 
Thisis confirmed by the fact that the action of ammonia on a dry 
ethereal solution of the crude product of the action of phosphorus 
trichloride on the acid Jeads to the formation of only minimal amounts 
of a substance, m. p. 145°, whilst the isolation of the ketone is readily 
effected. 
Piperonylpropionyl chloride, on distillation, behaves in the same 
manner as tetrahydropiperyl chloride and 
MN yields methylenedioxy-a-hydrindone(annexed 
OH Ks r— co formula), m. p. 161° (semicarbazone, m. p. 
3 \ JN JE 253°; benzylidene compound, m.  p. 
198—199°). Perkin and Robinson (loc. cit.) 
give m. p.’s 160° and 200° respectively for 
the ketone and the benzylidene derivative. Proof that formation of 
the ketone takes place in this instance during the distillation of the 
chloride is furnished by the facts that the undistilled chloride is 
completely soluble in sodium carbonate solution, and that on treatment 
with ammonia in dry ethereal solution it yields B-piperonylpropion- 


— 
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amide, white, crystalline powder, m. p. 123°5°, whilst aniline converts 
it into B-piperonylpropionanilide, silky needles, m. p. 122—123°. 
H. W. 


Action of Sodamide on Some Diketones. Epovarp Baver(Ann. 
Chim., 1914, [ix], 1, 342—376 ; 377—393).—For the most part an elabo- 
ration of work already published on the action of sodamide on aé-di- 
benzoylbutane (compare A., 1913, i, 724). a8-Dibenzoyl-y-methylbutane 
similarly undergoes cyclisation in the presence of sodamide, giving a 
compound, ©,,H,,O, b. p. 211°/12 mm., m. p. 55°, ap — 0°10’. It 
does not decolorise bromine water, and only slowly reduces potassium 
permanganate, In all its properties it closely resembles the behaviour 
of 1-benzoyl-2-phenyl-A!-cyclopentene, but its constitution has not yet 
been definitely settled. W. G. 


Synthesis of Acetylenic y-Diketones. Grorces Dupont (Compt. 
rend., 1914, 158, 1349—1351).—Aromatic acetylenic y-diketones are 
readily prepared by the oxidation of aromatic acetylenic y-glycols in 
acetic acid solution with chromic acid. The oxidising agent is added 
until a yellow colour persists, and then, after 2 hours, the mixture is 
poured on to water, the precipitate collected, and recrystallised from 
benzene or alcohol. The reaction: OHR:CH-Ci?C-CHR:OH +0,= 
COR-C:C-COR+2H,0 has, so far, failed with aliphatic acetylenic 
y-glycols, but has yielded the following diketones. 

Dibenzoylacetylene, COPh*C:?C-COPh, pale yellow crystals, m. p. 
112°, which on hydrogenation in the presence of platinum-black yields 
s-dibenzoylethane, m. p. 144°. A trace of the acetylenic diketone with 
concentrated sulphuric acid gives first a yellow and then a green 
coloration, turning to reddish-brown on warming. 

di-p-Toluoylacetylene, C,H ,Me*CO-CiC-CO-C,H,Me, small, elongated, 
white prisms, m. p. 92—93°, of which a trace with sulphuric acid gives 
a yellow coloration, disappearing at first on warming and then reappear- 
ing as a brown coloration. 

Di-p-anisoylacetylene, OMe’C,H,*CO-CiC-CO-C,H,-OMe, _ slender, 
white needles, m. p. 138°. The “colour with sulphuric acid is eosin- 
red, changing on warming progressively first to Prussian-blue, then to 
wine-red, and finally to a brownish-violet. W. G. 


Simultaneous Chlorination and Oxidation by means of 
Aqua Regia. Preparation of Chloroanil from p-Phenylenedi- 
mine and Quinol. Rasik Lat Darra (J. Amer. Chem. Soc., 1914, 
36, 1011—1013).—It has been shown by Datta and Fernandes (this 
vol., i, 675) that aqua regia reacts with hydrocarbons as a chlorinating 
agent. In cases in which oxidation is possible as well as chlorination, both 
processes take place simultaneously. By this means pure cbloroanil 
(tetrachloro-p-benzoquinone) can be rapidly and simply prepared from 
either p-phenylenediamine or quinol. E. G. 


Physico-chemical Investigation of the Hydroxy- and Diby- 
droxy-anthraquinones particularly with regard to their Lake- 
forming Power. Gustav F. Hirria (Zeitsch. physikal. Chem., 1914, 
8'7, 129—168).—The author has determined the dissociation constant 
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of the following derivatives of anthraquinone, alizarin, 1-hydroxy- 
anthraquinone, 2-hydroxyanthraquinone, 2 : 6-dihydroxyanthraquinone ; 
1 : 4-dihydroxyanthraquinone, 1 : 5-dihydroxyanthraquinone, and | : 6- 
dihydroxyanthraquinone. The determination is based on a method 
which involves the determination of the solubility of the substances 
in water, in a strong base (KOH), and in a weak base (ammonia). 
The solubilities were determined in the case of water solutions color- 
imetrically, and in the other cases by precipitation with dilute acid 
and filtration in a Gooch crucible and subsequent weighing. The 
dissociation constants are found to be in the following order: 2nd dis- 
sociation constant of alizarin 1:1x10-!; 1-hydroxyanthraquinone 
3°2 x 10-12; 1 : 5-dihydroxyanthraquinone 4°4 x 10—!! ; 1 : 4-dihydroxy- 
anthraquinone 3°1 x 10-2"; alizarin Ist constant 6°6x10-°; 1:6-di- 
hydroxyanthraquinone 7°9 x 10~® ; 2-hydroxyanthraquinone 2:4 x 10-8, 
and 2 : 6-dihydroxyanthraquinone 8°8 x 10-7. The order of the power 
of lake formation is alizarin, 1 : 4-dihydroxyanthraquinone, 1-hydroxy- 
anthraquinone, 2-hydroxyanthraqinone, | : 5-dihydroxyanthraquinone, 
1 :6-dihydroxyanthraquinone and 2:6-dihydroxyanthraquinone, the 
last of which has no power at all of lake formation. A relationship 
is given in tabular form of the dissociation constant with the positions 
of the hydroxyl groups, and theories are propounded on the nature of 
lakes. J. F. 8. 


1:2:3:4-Tetrachloroquinizarin. -Henny Hévermann (Ber., 
1914, 47, 1210—i213).—Contrary to the statement in D.R.-P. 
172105, tetrachlorophthalic acid can be condensed with quinol to form 
tetrachloroquinizarin (5:6: 7 : 8-tetrachloro-1 : 4-dehydroxyanthra- 
quinone). 

2:3:4:5-Tetrachloro-6-(2’ : 5’)-dihydroxybenzoylbenzoic acid, 

C,H,(OH),*CO-C,Cl,-CO,H, 

prepared by heating tetrachlorophthalic acid or its anhydride with 
quinol at 195—230° in the presence of boric acid, crystallises in 
slender, citron-yellow needles, m. p. 231°, and when warmed 
with sulphuric acid is converted into 5:6:7 :8-tetrachloro-1 : 4-di- 
hydrowyanthraquinone, CCl,:(CO),:C,H,(OH),. This crystallises in 
lustrous, red leaflets, m. p. 270°, forms a diacetyl derivative (yellow 
needles, m. p. 209°), and dissolves in sulphuric acid, yielding carmine- 
red solutions having an orange fluorescence. 

Dichlorotetrahydroxyanthraquinone, C,C],(OH),:(CO),:C,H,(OH),, ob- 
tained by heating the tetrachloro-compound with water and calcium 
hydroxide at 250° in the presence of a little copper powder, crystallises 
in red needles, and gives violet solutions in alkalis and purple-red 
solutions in strong sulphuric acid ; the hydroxyl groups are probably 
in the a-positions. 

6:7 :8-Trichloro-5-p-toluidino-1 : 4-dihydroxyanthraquinone, 

C,H,Me-NH-C,Cl,:(CO),:C,H,(OH),, 

prepared by heating the tetrachloro-compound with p-toluidine in 
the presence of copper powder and sodium carbonate, crystallises in 
slender, deep violet needles. F. B, 
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Anthraquinone-2-aldehyde. Atrrep Eckert (Monatsh. 1914, 
35, 289—300).—When anthraquinone-2-aldehyde is heated for one to 
one and a-half hours with sodium acetate and acetic anhydride under 
a reflux condenser, anthraquinonyl-2-aerylic acid, 

C,H, <o0>CsHy°CH:CH-CO,H, 

pale yellow needles, m. p. 335°, is obtained; sodiwm salt, yellow 
needles sparingly soluble in water and alcohol. The acid is also 
preduced when w-dibromomethylanthraquinone, 


OH, <Co>C.HsCHBr,, 


is heated with acetic anhydride and potassium acetate for forty hours. 
Oxidation of the acid by potassium permanganate in alkaline solution 
regenerates anthraquinone-2-aldehyde. If the anthraquinonylacrylic 
acid or the anthraquinonealdehyde is treated in the cold with a 
mixture of sulphuric and nitric acids it is converted into 5-nitroanthra- 
quinone-2-aldehyde, pale yellow needles, m. p. 268° ; this is insoluble in 
alkali hydroxides, but dissolves in warm sulphuric acid to a red 
solution which on dilution with water gives a deposit soluble in alkali 
hydroxide to a violet solution ; phenylhydrazone, deep violet needles, 
m. p. 312°; hydrazone, yellow; bisulphite compound, pale yellow, 
crystalline solid. 

On oxidation of 5-nitroanthraquinone-2-aldehyde in acetic acid by 
chromic acid there is obtained 5-nitroanthraquinone-2-carboxrylic acid, 
long, yellow needles (sodiwm salt, yellow needles), of which the 
nitro-group is replaced by methoxyl with production of 5-me 
anthraquinone-2-carboxylic acid, yellow needles, m. p. 279°, on heating 
with methyl-alcoholic potassium hydroxide ; this by reduction passes 
into 5-aminoanthraquinone-2-carboxylic acid, brownish-red needles, 
m. p. 338°. 

The position occupied by the nitro-group in the above compounds 
was determined as follows. The nitroanthraquinonecarboxylic acid 
was converted by thionyl chloride into the corresponding acid chloride 
from which the amide, scales, m. p. 330°, was produced by treatment, 
in suspension in benzene, with ammonia. The amide was then 
converted into the corresponding amine by the action of potassium 
hypobromite, the product forming reddish-orange scales, m. p. 274°, 
and giving a diaminoanthraquinone, red needles, m. p. 292°, on 
reduction. 

The easy replacement of the nitro-group in the above nitroanthra- 
quinonecarboxylic acid by methoxy] is suggestive of an a-position, and 
the diaminoanthraquinone just described has therefore in all probability 
its substituents in the 1 :3-, 1:6-, or 1: 7-positions, as the compound 
of the remaining possible constitution, 1 : 2-diaminoanthraquinone, is 
already known. 

In order to decide this point, 1 :6-dinitroanthraquinone, almost 
colourless needles, m. p. 257—259°, and 1: 7-dinitroanthraquinone, 
pale yellow needles, m. p. 295°, were prepared by nitration of anthra- 
quinone (D.R.P., 167699), the former of which was found to be 
reducible to the above diaminoanthraquinone, m. p 292°. This 
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result was confirmed by the conversion of the diaminoanthraquinone, 
obtained by the above process of degradation, into a dihydroxyanthra- 
quinone agreeing with the earlier description of 1 : 6-dibydroxy- 
anthraquinone (Frobenius and Hepp, A., 1907, i, 428). 

In an appendix it is stated that the bromination of 2-methylanthra- 
quinone with a large excess of bromine gives rise to w-t/ibromomethyl- 
anthraquinone, yellow scales, m. p. 281°, which on treatment with 
milk of lime at 180° yields anthraquinone-2-carboxylic acid, and is 
converted in nitrobenzene solution by copper powder into 2: 2’-di- 
phthaloyltolane (compare Ullmann and Klingenberg, A., 1913, i, 375). 

D. F. T. 


Specific Rotation of Camphor Dissolved in Olive Oil. Henri 
Ma ossE (Bull. Soc. chim., 1914, [iv], 15, 358—360).—The author has 
examined the specific rotation of solutions of camphor in olive oil at 
concentrations varying from 1°125 to 24-866 grams per 100 grams of 
solvent; at 18°. 

The specific rotation is found to be nearly independent of the con- 
centration when g (grams of oil in 100 grams of solution) increases 
from 75 to 83; from 83 to 90, it increases slowly, more rapidly from 
90 to 95 and very rapidly above 95. For values of g between 75 and 
95, the specific rotation can be very approximately expressed by the 
following empirical formule: [a] =57-9 —0°53399¢ + 0-°02834c? 
—0°0005023e: [a] =57-9-0°4894p + 0°023805p? — 0:0003867p! : 
[a]i’ = —139°69 + 7°3294¢ — 00922059" + 0:00038679°, where c and p= 
grams of camphor in 100 c.c. and 100 grams of solution respectively. 

H. W. 


The Constituents of Ethereal Oils. Separation and Pro- 
perties of the Sesquiterpene Gurjunene Occurring in Hast 
Indian Oil of Copaiba Balsam. Derivatives of this Sesqui- 
terpene. F. W. Semmier and W. Jakusowicz (Ber., 1914, 47, 
1141—1153).—An investigation of the constituents of gurjun balsam 
oil or so-called East Indian oil of copaiba balsam (compare Deussen 
and Philipp, A., 1910, i, 575; Deussen, A., 1909, i, 815), 

The crude sesquiterpene gurjunene was submitted to partial oxida- 
tion by chromic acid in acetic acid solution, when the lzvorotatory 
constituent is more easily destroyed, and by repetition of the 
processes of oxidation and distillation a fraction was finally 
obtained of tricyclogurjunene or #-gurjunene, C,,H,,, b. p. 
120—123°/13 mm., D 0°9348, np 150275, ap +74°5°. Oxidation of 
this sesquiterpene by chromic acid or potassium permanganate yielded 

a substance, gurjunene ketone, C,,H,.O (compare Deussen, Joc. ctt.), 
m. p. 43°, b. Pp. 163—166°/10 mm., D*® 1-017, mp 152700, a, + 123°, 
the semicarbazone, m. p. 237°, of which when heated with an alcoholic 
solution of sodium ethoxide for eight hours at 160° regenerates the 
original B-gurjunene. On reduction by sodium and alcohol the ketone 
is transformed into gurjunene alcohol, C,,H,,O, m. p. 104°, b. p. 
155—159°/11 mm., D 1-001, m, 1°51859, ap +34°. The presence of 
only one ethylenic linking in 8-gurjunene was confirmed by reduction 
with hydrogen and platinum, which produced only a dihydro-derivative, 
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tricyclodihydrogurjunene, C,,H.,, b. p. 120°/8 mm., D 0-9258, np 1:49775, 
ap — 37°5°. 
Of the crude gurjunene, the above 8-gurjunene constitutes approxi- 
mately 33%; the remaining 67% consists of another tricylic sesqui- 
terpene, ©,,H,,, b. p. 114—116°/10 mm., D* 0-918, x, 1°5010, 
ap approx. — 110°, termed a-gurjuvene or tricyclenegurjunene, which can 
be separated in a fairly pure condition from the mixture by fractional 
distillation, This sesquiterpene fails to give the above-mentioned 
ketone on oxidation, and, unlike its B-isomeride, it respcnds to Turner’s 
colour reaction (Deussen and Philipp, A., 1910, i, 687) with sodium 
nitrite and sulphuric acid. 

No indication of any bicyclic constituent in crude gurjunene was 
obtained. 


The Chemistry of Tobacco. The Ethereal Oils of Tobacco. 
(Tobacco Aroma). Watter Hate and Ernst Piipram (Ber., 1914, 
47, 1394—1398).—A preliminary account of an investigation of an ex- 
tract of Hungarian tobacco (compare Traetta-Mosca, A., 1913, i, 1432). 

The extract from approximately 300 kilos. of tobacco yielded about 
140 grams of a yellow oil with a strong odour of tobacco. The oil was 
acid to litmus and contained no nitrogen; it was shaken with sodium 
carbonate solution and then the neutral residue was separated by 
distillation under reduced pressure into several fractions which all 
became acid on keeping ; the higher fractions contained oxygen com- 
pounds, whilst the lower ones were oxygen-free. By repeated distilla- 
tion a liquid, b. p. 72—89°/18 mm., was obtained from the lower 
fractions, which did not become acid in the air and did not attack 
sodium. 

The acid produced in the various fractions by atmospheric oxidation 
appears to be isovaleric acid. From the above neutral fraction a 
hydrocarbon, C,,H,, or Ci >H,, b. p. 73—76°/20 mm., was isolated, 
which by oxidation with potassium permanganate was made to yield 
terephthalic acid together with another substance possibly isobutyl- 
acetic acid. D. F. T. 


Preparation of Hydrocarbons Suitable for Conversion into 
Caoutchouc or the Like. Kurt Gorrtos (Austrian Patent 63613).— 
Dipentene or substances that are converted into dipentene by pyro- 
genetic reactions are converted by pyrogenetic or electro-thermic re- 
actions into caoutchouc or masses resembling it. J. ©. C. 


The Vulcanisation of Solutions of Caoutchouc by Ultra- 
violet Rays. Anpr&é HELBRONNER and Gustave Bernstein (Compt. 
rend., 1914, 158, 1343—1345. Compare A., 1913, i, 638).—On sub- 
mitting a solution of caoutchouc and sulphur to the action of ultra- 
violet rays, the caoutchouc is vulcanised, but, instead of being 
precipitated after a short time, furnishes a very stable gel, which is 
not precipitated by heating to 80°, but separates as a skin on allowing 
the solution to evaporate. Examined under the ultramicroscope there 
is very little difference between the unvulcanised and the vulcanised 
solution. The authors suggest that the process of vulcanisation is as 
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follows. The soluble sulphur is converted, under the influence of the 
ultraviolet rays, into an insoluble form, which, as fast as it is formed, 
combines with or is absorbed, in the nascent state, by the caoutchouc, 
which is thus vulcanised. The skin formed on evaporating the solu- 
tion, whilst having all the characters of well-vulcanised rubber, is 
remarkable for its low sulphur content, which is only 0°6% of com- 
bined sulphur. The re-polymerisation of the caoutchouc in the process 
of vulcanisation is apparently a catalytic reaction produced by the 
sulphur, and the combination of the sulphur with the caoutchouc is 
only a secondary reaction. W. G. 


- Biochemical Synthesis of 8-Anisylglucoside (8-p-Methoxy- 
benzylglucoside). Em. Bourquetot and A.ex. Lupwie (Compt. 
rend., 1914, 158, 1377—1379, and J. Pharm. Chim., 1914, [vii], 9, 
542—547).—B-Anisylglucoside can be prepared by the action of 
emulsin on solutions of anisyl alcohol and dextrose in acetone, 
containing a certain proportion of water. The proportion of dextrose 
combined at the end of the reaction increases with the percen- 
tage of anisyl alcohol in the solvent. The glucoside was isolated 
in the crystalline form by the usual process (compare A., 1913, i, 663). 
So obtained it crystallises in long, colourless needles. It is odourless 
and possesses a slightly bitter taste. The crystals contain 1H,0, 
which they lose at 100°, and the anhydrous substance has m. p. 
137—138°, [a], —53°33°. It is hydrolysed by boiling dilute sulphuric 
acid, and in aqueous solution by emulsin. W.G. 


The Galactosides of the Brain. II. The Preparation of 
Phrenosin and Kerasin by the Pyridine Method. Orro 
RosrenHeEiM (Biochem. J., 1914, 8, 110—120).—The galactoside mixture 
obtained by extracting brain with cold pyridine can be separated into 
a phrenosin and a kerasin fraction by temperature fractionation from 
acetone. Phrenosin is obtained by recrystallisation of the phrenosin 
fraction at 37° from a chloroform-glacial acetic acid mixture, followed 
by recrystallisation from a chloroform-acetone mixture. Kerasin is 
obtained from the kerasin fraction by recrystallisation at room 
temperature from the chloroform-glacial acetic acid mixture, followed by 
a mixture of pyridine and acetone. A test is described with a selenite 
plate in which the differences in the polarisation colour of the two 
materials are seen; by means of this test the progress of purification 
is controlled. The differences in colour are figured. W. Dz. H. 


The Galactosides of the Brain. III. Liquid Crystals and 
the Melting Point of Phrenosin. Orro Rosznueim (Biochem. 
J., 1914, 8, 121—127).—The galactosides phrenosin and kerasin 
exist in the liquid crystalline condition at temperatures from below 
100° up to 180° (kerasin) and 215° (phrenosin). This explains the 
divergent statements with regard to their melting points. Instead of 
a melting point, they possess a clearing point at which the anisotropic 
liquid crystalline phase passes into the isotropic liquid-amorphous 
phase. They give rise to ‘‘myelin forms” on warming with water 
which possess the same optical properties as the “myelin forms” 
of lecithin, ete. True crystals of phrenosin can be obtained, and the 
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conditions under which this can be done are discribed : the data given 
furnish an explanation of Thierfelder’s transformation of phrenosin. 


The paper contains a note by Lehmann who examined the materials. 
W. D. H. 


The Optical Isomerides of Homonataloin and Nataloin ; 
their Reciprocal Transformations. E. Liarr (Compt. rend., 1914, 
158, 1189—1191).—Homonataloin and nataloin each yield three 
isomeric penta-acetyl derivatives (compare this vol., i, 309), of which 
in each case one crystallises in octahedra, a second in prismatic 
needles, and the third is amorphous. These are named 8, y, 8 re- 
spectively. They are obtained mixed on warming the aloins at 
105—110° for one hour with acetic anhydride. At higher tempera- 
tures the yield of the 8-derivative diminishes, none of the y is produced, 
the 6-form predominating. Further, on warming the f-acetyl 
compound under a reflux apparatus with sodium acetate and acetic 
anhydride for two hours, 80% of it is converted into the 5-form, 
whilst the y-acetyl compound under similar conditions yields a mixture 
of the 8- and §-isomerides. The three penta-acetylhomonataloins have 
the following properties: the 8-isomeride has m. p. 247° (corr.), and is 
inactive ; the y-isomeride has m. p. 199—200° (corr.) and [a], —54°2°, 
and the 6-isomeride is amorphous. The corresponding derivatives of 
nataloin have respectively, 8-, m. p. 245°, and is inactive ; y-, m. p. 
198° (corr.), [a]p — 53°, and 6-, [a], — 561° 

These penta-acetyl derivatives on saponification yield the corre- 
sponding nataloins and homonataloins : 


[@]> [a]>- 
Natural nataloin ...... — 145°0° Natural homonataloin...... —149°7° 
B-Nataloin ............... + 10°0 B-Homonataloin ............ 0:0 
y-Nataloin ..........06... —148°7 y-Homonataloin ............ — 146'2 
5-Nataloin .........00... —146°0 5-Homonataloin ............ —110°8 


If these B-, y-, and d-aloins are again treated separately with acetic 
anhydride at 105—110°, they yield not a single penta-acetyl deriv- 
ative, but each yields a mixture of the three isomerides, as do the 
natural aloins. W. G. 


Cantharidin. J. Gapamer (Verh. Ges. deut. Naturforsch. Aerzte, 
1913 (1914), 2, 494—498)—From a discussion of the results of 


: previous investigators together 
on, ros CO with those detailed below, the 
H, JH | \,, author arrives at the given consti- 
(I.) ) a oo oo 
* & aa /~ tation (I.) for cantharidin. The 


| rs symmetry of the molecule accounts 
Nou,” \CH-CO for the absence of optical activity. 


The anhydride nature of cantharidin is indicated by its gradual 
neutralisation on treatment with alkali; the normal salts of the 
corresponding acid show great tendency to hydrolysis, so that in 
solution there is an equilibrium between the normal salt and the 
anhydride. The normal brucine salt is fairly stable, but is not capable 
of resolution into stereoisomerides. 
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By heating ‘cantharidin with an acetic acid solution of hydrogen 
bromide, a dibromo-compound, C,,H,,0,Br, (formula II.), analogous to 
the di-iodo-compound of Piccard was obtained, together with a substance, 
C,,H,,0,Br, and a compound, C,,H,,0,Br, designated bromohydro- 
cantharie acid, probably of formula I1l. This acid can be resolved by 


CH CHBr:CO CH. CH(-CO,H 
Ya, aguaanilaie, RMT feat 
H, om ™ i \ 0 
H, OH /° OH, CH ¥ 
\ou,7 \cHBr-co~ \ou,7 “cHBr—co 

(II.) (III.) 

means of its brucine salt into d- and /-stereoisomerides. The active 
forms of the acid on reconversion into cantharidin yield an inactive 
product, thus indicating the symmetrical nature of the latter substance. 

The feebly active isocantharidin obtained by heating active can- 


tharic acid (formula IV.) with acetyl chloride is represented by 
formula V. 


Ux CH(00H) Bx CH(OH)CO, 
SH, H \ \H C 
be : is bar C jf” 
Nou,” \cH——co \ou,7 \cH,—-co” 
(IV.) (v.) 
D.F.T. 


Preparation of Saline Double Compounds from Cantharidyl- 
ethylenediamine. Farswerke vorm. Meister, Lucius & Brinine 
(D.R.-P. 269661).—The base, C,,H,,0,N,, obtained by the condensation 
of cantharidin with ethylenediamine (Anderlini, A., 1893, i, 483), 
gives compounds with gold salts which have a strong bactericidal 
action. The aurichloride forms golden-yellow leaflets, m. p. 218—220°, 
the auricyanide forms large, colourless needles, m. p. 226—227°, and 


the awrithiocyanate crystallises in colourless leaflets, m. p. 168—170°. 
J.C. C. 


Chlorophyll. XXIV. Pigments of Brown Alge. RicHarp 
Wiuisritrer and Harotp J. Pace (Annalen, 1914, 404, 237—271).— 
In 1865 Cohn regarded the brown pigment in the pheophycee and 
the diatomacee as a substance nearly related to chlorophyll and called 
it pbheophyll. This view was supported by Molisch in 1905. The 
existence in brown alge of a pigment nearly allied to and transformable 
into chlorophyll, however, has been doubted by Cvet (A., 1906, i, 
873), and more recently by Czapek and by Kylin. 

The authors have established beyond doubt that chlorophyll as such 
is present in brown alge ; in addition, three yellow non-nitrogeneous 
pigments, fucoxanthin, carotin, and xanthophyll, occur. The molecular 
proportion of the chlorophyll to the yellow pigments is about 1 : 1, not 
3—5:1 as in many land plants. If brown alge contained a pigment 
similar to the substance produced in the brown phase of chlorophyll as 
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suggested by Molisch, it ought to yield derivatives of the chlorophyllin 
or the isochlorophyllin series by suitable treatment; this is not the 
case, the chlorophyll after such treatment being isolated as phyto- 
chlorin-e. Molisch’s suggestion is also contradicted by spectroscopic 
and microscopic evidence which show respectively that the absorption 
spectrum of brown alge is not considerably different from that of 
ordinary leaves, and that the green colour produced when brown alge 
are treated with hot water is not due to the formation of chlorophyll 
from a brown derivative, but is a specially pronounced example of the 
paling which all leaves experience by such treatment. In brown 
alge, the thallus is thick and contains below the cuticle a consider- 
able quantity of yellow pigment in granules overlying the chloro- 
plasts ; by the action of hot water the yellow pigments are diffused 
among the oily cell-contents and the underlying chlorophyll is thereby 
rendered more visible. 

Cvet’s chlorophyll-y (loc. cit.) is not a natural pigment; the authors 
have obtained it from dried phxophycee, but never a trace of it by 
rapidly extracting fresh brown alge with cold solvents. 

The chlorophyll in the pheophycee differs remarkably from that 
of land plants and of green alge in consisting almost exclusively of 
chlorophyll-a, the amount of the 6 component being 5% at most. 

The phzophycez, unlike land plants, cannot be extracted in the 
dried state. Fresh brown alge (Fucus virsoides) are treated with 
40% aqueous acetone which removes a large quantity of slimy matter ; 
after this treatment the alge can be readily disintegrated, and all 
the colouring matter can be removed by extracting five times with 
85% acetone. The first of these 85% acetone extracts is yellowish- 
brown, is almost free from chlorophyll, and is worked up for fuco- 
xanthin, The subsequent extracts, which are olive-green and finally 
pure green, are combined and treated with tale and sufficient water to 
precipitate the chlorophyll, the fucoxanthin for the most part remaining 
in the solution. The chlorophyll, which is precipitated almost quantita- - 
tively, is converted into potassium chlorophyllin and pheophytin by 
the methods of Willstitter and Stoll. By treatment with boiling 
concentrated methyl-alcoholic potassium hydroxide and subsequent 
acidification, the pheophytin yields phytochlorin-e and only a trace of 
phytorhodin-g, and consists, therefore, almost entirely of the a com- 
ponent; it contains 31°81% of phytol (theory for phzophytin-a, 
33°7). The crude potassium chlorophyllin is converted by methyl- 
alcoholic potassium hydroxide at 125—160° into rhodophyllin (and a 
little pyrrophyllin) containing 4°24% of magnesium (theory 4°23). 

A method is described by which all of the four pigments in brown 
alge are extracted by aqueous acetone and subsequently brought into 
solution in ether. The ethereal solution is mixed with its own volume 
of petroleum, b. p. 30—50°, and the mixture is treated with an equal 
volume of 70% methyl alcohol. After further and somewhat com- 
plicated treatment, the partition results in the collection of the 
fucoxanthin in the aqueous methyl alcohol and of the chlorophyll, 
xanthophyll, and carotin in the ether-petroleum layer. By colori- 
metric measurements, it isfound that the pheophycee contain much 
less chlorophyll than land plants, and much more yellow pigments 


VOL, CVI. i. 3b 


i. 710 , ABSTRACTS OF CHEMICAL PAPERS. 


than land plants and green alge. Fucoxanthin is the most abundant 
of the yellow pigments. Fresh fucus contains approximately 0°05% of 
chlorophyll-a, 0:017% of fucoxanthin, 0°009% of carotin, and 0:009% 
of xanthophyll. . 

Fucoxanthin cannot be successfully extracted from alge-meal which 
has been kept for a few weeks; it is then obtained accompanied by 
Cvet’s so-called chlorophyll-y, from which it is separated only with 
very great difficulty and loss of material. It has a more pronounced 
basic character than other carotinoids, but is not acidic. It crystallises 
from methyl alcohol in brownish-red, monoclinic prisms, 

C,,H,,0,,3 MeOH, 
or in large, hexagonal plates containing 2H,O; the two forms are 
interconvertible under suitable conditions. Fucoxanthin crystallises 
from ether-petroleum in stout needles, without solvent of crystallisation. 
It has m. p. 159°5—160°5° (corr.), developsa dark blue coloration with 
concentrated sulphuric acid, and is converted by alcoholic alkalis into a 
substance from which fucoxanthin cannot be recovered. Fucoxanthin 
reacts with ethereal hydrogen chloride to form a hydrochloride, 
C,,H,,0,,4HCl, 

m. p. about 215°, blue flocks with a copper lustre, and with iodine in 
carbon disulphide to form a tetra-iodide, C,,H,,O,1,, m. p. 134—135° 
(corr.), violet-black prisms with a copper lustre. C. 8. 


A Dye from Lycoperdon Gemmatum (Batsch). Yasurré 
Korake and Koicut NairO (Zeitsch. physiol. Chem., 1914, 90, 
254—257).—By extraction of this fungus with hot alcohol, a brown 
dye can be readily obtained in crystalline form, although not free 
from ash. On hydrolysis this product yields dextrose and a dye, which 
the authors name gemmatein, which crystallises in dark brown needles 
and has the composition C,,H,,0,. Gemmatein yields on fusion with 
_ potassium hydroxide another coloured substance and p-hydroxyphenyl- 
acetic acid. Oxidation of gemmatein by boiling with hydrogen peroxide 
(3%) for tive hours yields homogentisic anhydride. R. V.8 


Allyl Furylacrylate. F. F. Buicxe (Ber., 1914, 47, 1353—1355). 
—Allyl furylacrylate, C,H,O°CH:CH:CO,°C,H,, was prepared by the 
interaction of the corresponding acid and alcohol in the presence of 
sulphuric acid; the ester is a colourless oil, b. p. 130—132°/15 mm., 
which is rapidly affected by light.and air; it gives a dibromide, m. p. 
46°, probably of the structure C,H,O*CH:CH:CO,°C,H,Br,. When 
heated in a sealed exhausted glass tube at 210°, the ester slowly poly- 
merises to a syrupy liquid from which, by pouring its benzene solution 
into ether, an amorphous substance, (C,)H,,0,)2, can be separated. 
This polymeride on heating with a little of the unimolecular ester 
passes into a second polymeride, which is insoluble in benzene. 
Hydrolysis of the unimolecular ester regenerates the original furyl- 
acrylic acid, but the first of the polymerides gives an amorphous acid 
product which appears to be richer in carbon and hydrogen than 
furylacrylic acid (compare Liebermann and Kardos, A., 1913, i, 476). 

Methyl furylacrylate, which was prepared similarly to the allyl 


ul 


co 


ee 


ORGANIC CHEMISTRY. ‘. TER 


ester, does not undergo polymerisation in the above manner when 
heated. i@ Ay A 


Partly-hydrogenated Xanthens and a New Xanthen 
Synthesis. I. W. Borscue and A. Geyer (Ber, 1914, 47, 
1154—1161).—When 4-salicylidene-1-methyleyclohexan-5-one, 

‘ onan CH,’CH, 
OH-0,H, CH:C< 092 op? >CHMe 
(Borsche and Geyer, A., 1912, i, 891), is treated with hydrogen chloride 
in acetic acid or ethereal solution, it undergoes conversion into 
3-methyl-1 : 2:3: 4-tetrahydroxanthylium chloride, 


OH, < So CoH Me, 
of which the corresponding carbinol, O,H,<G'>0,H,Me-OH, on 


distillation with zine chloride gives a colourless liquid which soon 
crystallises. The same liquid can also be obtained by distilling the 
original 4-salicylidene-1-methylceyclohexan-5-one with twice its weight 
of zine chloride under a pressure of 12—15 mm. The distillate is a 
mixture from which colourless leaflets, m. p. 121°, of 3-methylxanthen, 


0,8, <CE2S0,H,Me, can be separated by recrystallisation from 


methyl alcohol. The mother liquors yielded a colourless solid, m. p. 
68—74°, the composition of which indicated a mixture of methyl- 
dihydro- and methyltetrahydro-xanthen. 

Oxidation of the above methylxanthen by chromic anhydride in 


glacial acetic acid produced 3-methylxanthone, C,,<{)>0,H,Me, 
long, colourless needles, m. p. 98°, whilst bromination in chloroform 
solution yielded 6(?)-bromo-3-methylaanthen, C,H,Br<CG2>0,H,Me, 
colourless leaflets, m. p. 172°, which: was oxidisable to 6(1)-bromo-3- 
methylxanthone, 0,H,Br<G>0,H,Me, colourless needles, m. p. 173°, 


The probable course of the above synthesis is a primary formation 
of a 3-methyldihydroxanthen, which passes by autoxidation and 
reduction into a mixture of the corresponding tetrahydroxanthen with 
the non-hydrogenated substance. 

Although the methyldihydro- and methyltetrahydro-xanthens in the 
mother liquors could not be separated, the latter substance was obtained 
in a pure condition starting from 4-salicyl-1-methylcyclohexan-5-one. 
This was now produced by the reduction of the corresponding 
salicylidene derivative with hydrogen and colloidal palladium. When 
distilled under reduced pressure with twice its weight of zinc chloride, 
this substance, behaving according to the enolic structure 


C5H,<O i? ~CsH;Me-OH, 
undergoes condensation to 3-methyl-1:2:3:4-tetrahydroxanthen, 
OH, <CE>0,H,Me, 


colourless leaflets, m. p. 75°. 
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An attempt to extend this last method of synthesis to simpler 
substances was not altogether satisfactory. Phenyl o-hydroxyphenyl- 
ethyl ketone, obtained by reduction of phenyl o-hydroxystyryl ketone 
by Paal’s method, on distillation in the usual way with zine chloride 

, CH,-CH, . 
gave 2-phenyldihydrocoumaran, C,H,< rede HPh’ instead of the de- 
sired 2-phenyl-1:4-coumaran which had evidently undergone aut- 
oxidation and reduction, the product or products of the former 
process being resinous. In a similar manner methy! o-hydroxy- 
pheny] ethyl ketone yielded 2-methyldihydrocoumaran, 
C.H CH,°CH, 
. ‘So—CHMe’ 
instead of 2-methyleoumaran. D. F. T. 


Thiochromones. H. Simonis and 8. Rosensere (Ber., 1914, 47, 
1232—1237. Compare A., 1913, i, 890; this vol., i, 424).—The 
dimethyl- and trimethyl-chromones described previously have been 
converted into the corresponding thiochromones by the action of 
phosphorus pentasulphide. 

The thiochromones form greenish-yellow additive compounds with 
mercuric chloride and react with hydroxylamine and phenylhydrazine, 
yielding the oxime and rhenylhydrazone of the original chromones. 


2 : 3-Dimethylthiochromone, OHO tee prepared from 2 : 3-di- 


methylchromone and phosphorus pentasulphide at 110°, forms long, 
lustrous, cinnabar-red needles, m. p. 120°, and combines with mercuric 
chloride in ethereal solution, yielding a green additive compound, 
C,,H,,0S8,HgCl,. When heated with alcqholic phenylhydrazine in the 
presence of a little potassium hydroxide, it is converted into 1 : 2-di- 


methylchromonephenylhydrazone, O< pa >C:N:NHPh, which 


crystallises in pale yellow prisms, m. p. 209°. 
2 : 8-Dimethylthiochromone crystallises in bordeaux-red needles, m. p. 
134°, 2: 3 : 6-trimethylthiochromone in long, ruby-red, 
Me CS spear-like forms, m. p. 125°. 
( \47\ om 2:3:5-Zrimethylthiochromone (annexed formula) 
lloMe forms dark red, flat needles, m. p. 116°, and react 
ba lO al with phenylhydrazine, yielding 2: 3 : 5-trimethyl- 
O chromonephenylhydrazone, which crystallises in yellow 
prisms, m. p. 202°. 
2:3: 8-Zrimethylthiochromone separates from alcohol in red needles, 
m. p. 139°. 
: 3 : 8-Zrimethylchromonephenylhydrazone crystallises in yellow 
prisms, m. p. 149°. F, B. 


Action of Phthalic Anhydride on 1:6-Dihydroxynaphthalene. 
Formation of 3:11-Dihydroxynaphthafluoran. O. FiscHEr and 
E. Konia (Ber., 1914, 47, 1076—1084).—-By the interaction of 
phthalic anhydride and 1 : 6-dihydroxynaphthalene, the authors have 
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prepared a fluoran, the lactone and quinonoid forms of which can 
readily be isolated, the former, however, being somewhat unstable. 
From its mode of formation, this substance must be derived either 
from a af- or a Ba-naphthafluoran and, since it yields bisazo-dyes which 
do not dissolve in alkali carbonate or hydroxide, the authors are led to 
prefer the latter alternative and to ascribe the following formule to the 
two forms. 


OHH YS g % 0 OG -—¢ £ Now 
WN \AAV4\4 
| | 
a ie te add hai NV bs 
O,H,:CO,H ow 
C,H,"CO-O 
(I.) (II) 


When phthalic anhydride is heated with 1 : 6-dihydroxynaphthalene 
for thirty to forty minutes at 180—200°, a dark red mass is obtained, 
which, after purification by steam distillation in the presence of sodium 
hydroxide and acidification of the solution with acetic acid, yields a 
bulky red precipitate. When treated with ether, acetone, methylal, 
pyridine, benzene, etc., the latter yields colourless crystals, such as, 
C,,.H,,0,;,2Et,0, C,,H,,0,,2COMe,, which, when deprived of solvent of 
crystallisation, pass into the red form. The latter is also favoured by 
water, traces of acid, light petroleum, or ether. When the colourless 
form is heated it becomes dark red; at about 300° the colour deepens, 
whilst, at a higher temperature, the substance becomes completely 
decomposed. 3:11-Dihydroxynaphthafluoran dissolves in aqueous 
alkalis and alkaline carbonates, forming blue solutions with a slight 
greevish tint, and exhibits a red fluorescence in dilute solution. These 
solutions probably contain the mono-metallic salts. In alcoholic 
sodium hydroxide, the fluoran dissolves to green solutions which 
become blue when largely diluted with water, and contain the 
dimetallic salts. 

3 :11-Dihydroxynaphthafluoran diacetate, colourless needles, m. p. 
180°, is obtained by the action of acetic anhydride on the colourless 
fluoran. The corresponding benzoyl derivative forms colourless needles. 

The methylation of 3: 11-dihydroxynaphthafluoran yields a variety 
of colourless and coloured compounds which have not been completely 
iavestigated. The dimethyl ether can be isolated from the products of 
the action of methyl iodide and potassium hydroxide or of diazomethane 
on the fluoran in the form of colourless needles which become red on 
exposure to air. Above 200° the substance darkens in colour and is 
completely decomposed at about 293°. It exhibits halochromism. 
When treated with hydrochloric acid, it becomes red. Concentrated 
sulphuric acid yields eosin-coloured solutions with red fluorescence. 
The pale pink, fluorescent solution in glacial acetic acid becomes deep 
red on addition of hydrochloric acid. 
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Reduction of 3: 11-dihydroxynaphthafluoran by the successive action 
of zinc dust and sodium hyposulphite on the alkaline solution yields a 
substance, C,.H,,0,, colourless prisms. 

3:11-Dihydroxynaphthafluoran readily yields oxonium salts with acids. 
The hydrochloride forms a scarlet, crystalline precipitate which loses 
some hydrogen chloride when washed with water or preserved in a 
vacuum. The perchlorate forms dark red, almost black plates. 

The following bisazo-dyes are obtained by the cautious addition of — 

a solution of the requisite diazonium 
ou’ O / Nou chloride to an sialon solution of 
N,Ph N,Ph 3:11-dihydroxynaphthafluoran: 4: 10- 


eS er bishenzeneazo - 3: 11-dihydroxynaphtha- 
fluoran (annexed formula), scarlet 
YYY ww needles ; 4: 10-bis-p-tolweneazo-3 : 11-di- 


hydroxynaphthafluoran, dark red 
leaflets, which, like the previous compounds have no definite m. p., but 
darken and slowly decompose when heated above 300—350°; 4 : 10-bis- 
p-nitrobenzenazo-3 :11-dihydroxynaphthafluoran, dark red _ needles; 
4: 10-bis-p-chlorobenzeneazo-3 : 11-dihydroxynaphthafluoran, red, crystal- 
line powder. H. W. 


The Oxidation of Phenols. I. A New Organic Radicle. 
Rupotr PummMerer and Fritz Frankrurter (Ber., 1914, 47, 
1472—1493).—The oxidation of monohydric phenols by reagents such 
as silver oxide or potassium ferricyanide has as yet been but little 
investigated. Ina number of cases, it has been shown to lead to the 
union of two benzene nuclei with the formation of diphenyl- or 
dinaphthyl derivatives, but it is doubtful whether this reaction is 
general, since the colourless products, insoluble in alkali, which are 
frequently obtained by oxidation with ferricyanide are neither hydroxy- 
diphenyls nor dibenzoquinones ; particularly in the case of B-naph- 
tho], the authors find that oxidation with potassium ferricyanide in 

the presence of the smallest possible quantity of 


/\N/\ sodium hydroxide does not yield B-dinaphthol, but a 
variety of other substances. The possibility that 
F- y \7™ these substances are produced by the further oxida- 


tion of B-dinaphthol has been investigated by a study 
n if VA “ of the direct action of oxidising agents on the latter ; 
hydroxydinaphthylene oxide (annexed formula) is first 
~*~ - i yy, formed, which readily loses an atom of hydrogen and 
passes into a yellowish-brown substance of quinonoid 

character for which one of the three following formule is proposed. 
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In neutral solvents, the latter dissociates frequently to a considerable 
extent with the formation of a radicle which is notably stable towards 
air, but otherwise exceedingly re- 


/ bg \ ( Y az active. The latter possesses a 
=o O-:- tervalent carbon atom (formula I), 
\/ ~— \/ hall but can apparently react in the 


tautomeric form (formula II) with 


| 
\/ a \ ~/ ~~ ‘a univalent oxygen atom. 


A solution of dinaphthol in 
V / \/ a benzene is heated on the water- 
~) bath for fifteen minutes with 
ignited am sulphate and silver oxide. After filtration the solvent 
is removed, whereby a brown residue of a quinhydrone (see later) is 
obtained in 75% yield. This is converted into hydroxydinaphthalene 
oxide by reduction with zinc dust in warm glacial acetic acid solution 
all operations being effected in an atmosphere of carbon dioxide. The 
product so obtained generally contained small quantities of dinaphtha- 
lene dioxide. The pure substance, lemon-yellow, four-sided prisms, has 
m. p. 152°. Its solutions have a greenish-blue fluorescence. Sodium 
hydroxide dissolves it with difficulty, yielding a sodium salt,C,,H,,0,Na, 
long, yellowish-brown needles. Benzoyl chloride converts it into a 
monobenzoyl derivative, C,,H,,0,, prisms, m. p. 172°. The action of 
methyl iodide and sodium methoxide on a solution of the hydroxy-oxide 
in methyl alcohol gives a small quantity of the corresponding mono- 
methyl ether, C,,H,,0,, lemon-yellow plates, m. p. 144°, but leaves the 
greater part of the substance unattacked ; methyl sulphate in alkaline 
solution is without action. Both the methyl ether and the benzoyl 
derivative are relatively stable towards permanganate in neutral solu- 
tion. Phosphorus pentachloride converts the hydroxy-oxide into a 
yellow product which is apparently a mixture of tetra- and penta- 
chlorodinaphthalene dioxides, the m. p. of which could not be ascer- 
tained in a sulphuric acid bath. 

The previously-mentioned quinhydrone is readily obtained in well- 
defined, blackish-brown prisms with metallic glance, m. p. 161°, on 
partial concentration of the benzene solution. It dissolves in hot 
benzene, yielding intensely red solutions, which become pale brown 
when cooled. Reducing agents convert it into hydroxydinaphthalene 
oxide. The solution of the brown quinhydrone in benzene is readily 
decolorised by ethereal hydrogen chloride or quinol solution ; titrations 
have therefore been effected with /10-solutions of these reagents, 
which, on the assumption that one molecule of the reagent is required 
for each molecule of dehydroxynaphthalene oxide, show the presence of 
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about 40% of the latter, and lead to the formula C,,H,.O, + 3C,.H,,0, 
for the quinhydrone. Addition of pyridine to a solution which has 
been decolorised by ethereal hydrogen chloride causes a recurrence of 
the colour, but subsequent titration proves a regeneration of only 
30—40% of the dehydro-compound. Evaporation of a solution de- 
colorised by ethereal hydrogen chloride leaves a brownish residue, 
which does not contain chlorine, and consists of a mixture of hydroxy- 
oxide, quinhydrone, and dioxide. Determinations of the molecular 
weight of the quinhydrone in nitrobenzene solution by the freezing- 
point method give results in agreement with those required for a 
dissociation into four molecules; in naphthalene solution, a gradual 
decomposition of the dehydro-substance into hydroxy-oxide and dioxide 
is observed. 

The preparation of dehydro-hydroxydinaphthalene oxide is rendered 
difficult by reason of its extreme sensitiveness to acid and light. It is 
best obtained by oxidising a dilute alkaline solution of the yellow 
hydroxydinaphthalene oxide with an equimolecular quantity of 
potassium ferricyanide at 0°, followed by immediate extraction with a 
large amount of ether. The dried solution is concentrated with 
exclusion of light, when the substance is obtained in yellowish-brown 
prisms, m. p. 149°. The percentage of dehydro-product in the 
crude materials can be estimated by titration with quinol solution, the 
purest substance obtained showing in this way a content of 97°4% 
dehydro-product. Oxidation of hydroxydinaphthalene oxide can also be 
effected by means of dehydroindigotin, and, since the indigotin formed 
separates quantitatively from solution in benzene or nitrobenzene, this 
method of formation has been used in determinations of molecular 
weight. Such determinations, as well as those effected directly in 
benzene or nitrobenzene solution, point to a dissociation of dehydro- 
oxydinaphthalene oxide. : 

The remarkable behaviour of dehydro-hydroxydinaphthalene oxide 
in different solvents points to a dissociation of the molecule into two 
radicles similar to that observed with the hexa-arylethanes or tetra- 
arylhydrazines. The yellowish-brown crystals are soluble in different 
media with different colours; light petroleum yields brownish- 
yellow solutions, and the coloration deepens in ether, benzene, nitro- 
benzene and chloroform, the last being of a pure reddish-violet colour. 
Complete dissociation occurs when the cold reddish-brown solution in 
benzene is sufficiently diluted, and the colour changes to violet 
(compare Piccard, A, 1911, ii, 561). Such completely dissociated 
solutions show no deepening in colour when warmed, whereas this 
phenomenon is well-marked in more concentrated solution. The 
solution in nitrobenzene has no measurable conductivity, so that ionic 
dissociation cannot have occurred. All the solutions of the radicle 
have an intensely blue fluorescence and a characteristic band spectrum 
(a strong band at A 515—555 pp, a weaker one at A 590—600 py). 
In general, dissociation appears to take place with extreme rapidity. 
In one isolated instance, however, an almost colourless product has 
been obtained, which possibly represents the pure ethane form of 
dehydro-hydroxydinaphthalene oxide ; this dissolved very readily in 
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benzene to a colourless solution which in about half a minute became 
brownish-red. 

A solution of dehydro-hydroxydinaphthalene oxide is only slowly 
affected by air. When shaken for two hours with oxygen, however, it 
yields a pale, ochre-yellow, micro-crystalline precipitate, which melts 
with evolution of oxygen when brought into a bath heated at 116°. 
The product appears to be a peroxide, mixed, however, with a product 
richer in oxygen. The unusually slow absorbtion of oxygen by a sub- 
stance possessing a bivalent carbon atom is probably explained by the 
close neighbourhood of the electronegative keto-group. Dissociation of 
the peroxide into oxygen and two molecules of the ketomethyl does 
not appear to take place; instead, the oxygen appears to attack the 
portion of the molecule containing the keto-group and to cause rupture 
of the ring ; thus, on shaking the benzene solution with oxygen at 40°, 
a colourless, crystalline substance of high m. p. is obtained, which does 
not regenerate the initial material and which yields an acid after 
treatment with warm sodium hydroxide. 

Iodine does not react rapidly with a solution of tbe radicle in 
benzene. Similarly, bromine and chlorine (as also permanganate) 
react only after some seconds, yielding very unstable halogen compounds, 
which rapidly decompose in solution with formation of dinaphthalene 
dioxide. They may, however, be precipitated as violet double salts by 
the addition of mercuric chloride or stannic chloride. They react very 
readily with water, amines, and phenols. With hydroxydinaphthalene 
oxide they immediately regenerate dehydro-hydroxydinaphthalene oxide 
if the acid is suitably absorbed. The benzene solution of the bromo- 
compound partly regenerates the radicle on treatment with zinc dust, 
copper powder, or aqueous solutions of thiosulphate, potassium iodide 
or sodium carbonate. 

In the course of a few hours, hydrogen chloride converts dehydro- 
hydroxydinaphthalene oxide into the corresponding chloromethane and 
methane, the reaction being reversible under the influence of light. 
Hydroxy-acids also cause fission ; in presence of moisture, a yellow solu- 
tion is formed from which pyridine does not regenerate the radicle. In 
anhydrous sulphuric, perchloric, formic, and trichloroacetic (but not 
acetic) acids, violet solutions are obtained. The spontaneous decom- 
position of the radicle does not take place very rapidly in the cold, but 
is catalysed by small quantities of acids, notably picric acid, and by 
light, hydroxydinaphthalene oxide and dinaphthalene dioxide being 
formed in equal quantities. 

Quinol appears to react with dehydro-hydroxydinaphthalene oxide in 
one of two directions. Either decolorisation occurs without quinone 
formation due in all probability to a coupling action of the radicle or, 
in addition, benzoquinone is produced. The latter takes place when a 
solution of quinol is poured over the solid dehydro-compound. On the 
other hand, when a solution of the latter is used, benzoquinone is not 
generally formed except in the cases of chloroform and glacial acetic 
acid solutions, This is most simply explained by the supposition 
that the solid yellow dehydro-hydroxydinaphthalene oxide contains a 
reactive oxygen linking which, at the moment of solution, can yield by 
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dissociation the aryloxyl radicle with univalent oxygen ; this shows 
powerful oxidising action, but, in general, is immediately isomerised 
into the ketomethyl form. 

The usual reducing agents convert the radicle into hydroxy- 
dinaphthalene oxide. Reactive hydrocarbons, such as triphenylmethy], 
eyclopentadiene or pinene, immediately give additive compounds. 
Nitric oxide is without perceptible action on a solution of the radicle 
in chloroform ; in benzene or ether, on the other hand, a yellow, unstable 
solution is immediately formed from which only traces of the radicle 
are recovered by evaporation. A transitory green coloration due to 
a tertiary nitroso-compound, as in the case of triphenylmethyl (Schlenk 
and Mair, A., 1911, i, 434), has not been observed. 

Dinaphthalene dioxide (Biinzly and Decker, A., 1905, i, 884) is the 
ultimate product of the oxidation of -dinaphthol, hydroxydi- 
naphthalene oxide or of the dehydro-substance by silver oxide in 
neutral solution. It has m. p. 242°, whereas Biinzly and Decker give 
245°. When dissolved in glacial acetic acid and treated with 
perchloric acid or a persulphate, it yields a bluish-violet solution which 
shows three absorption bands (520—525 py, 560—585 pp, and 
650—660 yp), and thus contains a doubly quinonoid oxonium salt 
which is immediately decolorised by reducing agents. H. W. 


Methylthionaphthenquinone. R. Sroitii (Ber., 1914, 47, 
1130—1132).—The method recently described by the author (this 
vol., i, 200) for the preparation of l-substituted isatins by the 
action of oxalyl chloride on mono-substituted anilines can also be 
adapted to the production of thionaphthenquinones. 

If a sesquimolecular proportion of oxalyl chloride in ethereal solu- 
tion is gradually introduced into an ethereal solution of p-tolyl 
mercaptan and the mixture is then warmed for a time, p-tolylthiol- 
glyoxylyl chloride C;H,Me*S:CO-COCI, is formed and by evaporation 
can be obtained as a viscous liquid which solidifies in a freezing 
mixture. 

When warmed in carbon disulphide solution with aluminium chloride, 
the tolylthiolglyoxylyl chloride undergoes intramolecular condensation 

YN with formation of 1: 2-diketo-4-methylthionaphthen 
Mey ‘\——CO (annexed formula), red leaflets, m. p. 144°, which 

X \ (0 dissolves in alkalis, but is reprecipitated by acids. 

S If in the action of oxalyl chloride on tolyl- 
mercaptap, equimolecular quantities are used, the 
product is ethyl p-tolylthiolglyoxylate, yellow, rectangular tablets, 
m. p. 178°, of which the corresponding p-tolylthiolglyoxylic acid, 
C,H,Me-S-CO-CO,H, colourless leaflets or needles, m. p. 100° (decomp.), 
can be obtained by treatment of the above tolylthiolylyoxylyl chloride 
with water ; the anilide, needles, m. p. 137°, was produced by reaction 
of the acid chloride and aniline. 

The action of oxalyl chloride or phenol in ethereal solution gave rise 
to a chloride, probably phenoxyglyoxylyl chloride, m. p. 56—57°, which 
produced an anilide, m. p. 136°, but its condensation under the influence 
of aluminium chloride appeared to give a mixture of substances in 
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which the oxalyl radicle had undergone attachment at the ortho- and 
para-positions respectively. D. F. T. 


Aporeine and its Salts. Virrorio Pavesi (Gazzetta, 1914, 44, i, 
398—405. Compare A., 1907, i, 870).—From a supersaturated solution 
in light petroleum aporeine is deposited in faintly yellowish-green, 
monoclinic prisms [BRUGNATELLI:@:6:c=2219:1:3°03 ; B=46°45'] 
melting at 88—89° to a fluorescent, yellowish-green liquid, which 
in the air turns brown at 225° and blackens at 280—290°, whilst in 
an inert gas such as hydrogen or carbon dioxide it preserves its 
characteristic fluorescence and appears capable of distillation. In 
solution in most solvents it exhibits marked blue fluorescence which 
resembles that shown by quinine salts, and is especially pronounced in 
magnesium light. 

The following salts of aporeine have been prepared: hydrochloride, 
white, nacreous scales; hydrobromide, yellow, nacreous_ scales, 
turning greenish-black at 190—210°, and melting and decomposing at 
a higher temperature; hydriodide, pale, greenish-yellow, nacreous 
scales, which begin to change at 200—210°, and melt at 250—255° ; 
sulphate, slender, white filaments, giving a yellow mass on drying, 
and being rapidly converted into a reddish-brown powder when exposed 
to the air and light ; nitrate, m. p. 240° (decomp.) ; hydrogen oxalate, 
m. p. 89—90°; hydrogen malate, m. p. 198° (decomp.); hydrogen 
tartrate, m. p. 190° (decomp.) ; citrate, m. p. 81—82°; benzoate and 
salicylate. . 

Papaver dubium contains another alkaloid, aporeidine, which 
crystallises in rhombic plate, m. p. 176—178°, and is apparently 
formed by the action of light and air on aporeine or by alteration of 


the portion of the crude alkaloidal extract insoluble in — 2 ?—. 
T. H. P. 


Characters of Double Halogen Salts of Quinine and 
Carbamide. P. G. Gotusev (J. Russ. Phys. Chem. Soc., 1914, 46, 
189—193).—The double hydrobromide of quinine and carbamide, 
C.9H,,0,N,,CH,ON,,2HBr,3H,O, forms needles or drusy masses of 
prismatic crystals, m. p. 70—75°, loses its water of crystallisation at 
80° or over sulphuric acid at the ordinary temperature, and decomposes 
into quinine hydrobromide, ammonium bromide, carbon dioxide, 
ammonia, and water at ]30—140°. The corresponding double hydro- 
chloride, C.)H,,0,.N,,CH,ON,,2HCI,3H,0,-which is employed as a local 
anzsthetic, loses its water of crystallisation at 100°, and decomposes at 
130—140° in a similar manner to the hydrobromide, T. H. P. 


Addition of Bromine to Cinchotoxine. G. Ronpe and Sr. 
Meissner (Ber., 1914, 47, 1507—1515).—The action of bromine on 
cinchotoxine in the presence of hydrobromic acid has been investigated. 
A partial account has been published in the dissertations of Kénig 
(Munich, 1901) and Bartz (Munich, 1909). 

A solution of bromine in hydrobromic acid is added slowly and 
with vigorous agitation to a solution of cinchotoxine in the same 


——— 
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solvent. A yellowish-brown resin- 
+ amined ‘CH,Br ous perbromide is precipitated, which 
CH-CH is gradually redissolved with the 
HC CH,-CH, SH.HBr formation of a mixture of two 


CH,-CH,*CO-0,H,N,HBr stereoisomeric hydrobromides (an- 
nexed formula) which can be sepa- 
rated, partly mechanically and partly by taking advantage of the 
different solubilities in 5% hydrobromic acid, into a white salt, long 
white needles, and a yellow salt. Each of these contain 2H,O. The 
former melts according to the rate of heating at about 124°; the 
laiter melts indefinitely at about 120—125°. The corresponding 
anhydrous salts are intensely yellow and have m. p.’s 151° and 162° 
respectively ; on exposure to air, water is re-absorbed. When these 
salts are crystallised from water, a partial dissociation into hydro- 
bromic acid and the mono-acid salts takes place, and this dissociation 
can be made quantitative by the addition of the calculated quantity 
of sodium carbonate, or a small excess of pyridine. The basic salt, 
C,,H,.ON,,HBr, corresponding with the yellow salt, forms white 
needles or rods, m. p. about 178° (190°, or above when rapidly heated), 
That derived from the white salt forms white ill-defined crystals which 
become yellow at about 155°, and have m. p. about 168° (up to 185° 
when rapidly heated). Protracted heating with water converts it 
into a more soluble salt which remains as a yellow pasty mass on 
evaporating the solution, and which has not been further investigated. 
Recrystallisation from aqueous hydrobromic acid converts each salt 
into the corresponding normal salt. In the basic salts the hydrogen 
bromide is probably attached to the nitrogen atom of the piperidine 
ring. 

The base, corresponding with the yellow normal salt and with the 
basic salt, m. p. 178°, is obtained when an aqueous solution of either 
salt is added to a well-agitated mixture of aqueous sodium carbonate 
and ether. It forms white needles which soften at about 95°, and 
have m. p. about 105°. Attempts to recrystallise it show it to be 
unstable when dissolved ; in hot benzene or in cold chloroform solution 
it is gradually decomposed with formation of the basic salt, m. p. 178°, 
and of an oi/ which has not been further investigated. On treatment 
with an excess of hydrobromic acid, the base yields the dihydro- 
bromide which is readily convertible into the basic salt, m. p. 
178°. 

The second pair of salts, on the other hand, yields a ditertiary base 

y formed by elimination of hydrogen bromide 
omar ,” from within the molecule, : of the 
CH-CH annexed formula being probably first formed. 

CH<cH,-CH:> HBr ig best obtained by the addition of an 
. Dm aqueous solution of the white normal salt to 
CH,°CH,"CO-O,H,N an excessof sodium carbonate solution, and 


forms white, rhombohedric crystals, m. p. 124—125°. The ditertiary 
nature of the base follows from the fact that it does not yield a nitroso-, 
benzoy], or methyl compound, and does not yield a purple coloration 
with nitrobenzene containing dinitrothiophen (a reaction which ac- 
cording to Miller and Rohde is characteristic of piperidine bases which 
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contain a free imino-group); on the other hand, with methyl iodide 
(1 mol.) it yields a methiodide, white platelets, m. p. 216°. 

The isolation of an analogous base, m. p. 90°, from the basic salt, 
m. p. 178°, has been described by Bartz, who obtained it by the gradual 
addition of a hot aqueous solution of the latter to a well stirred boiling 
solution of an excess of sodium carbonate; on repetition of this 
experiment, the authors have not ‘succeeded in obtaining a crystalline 
compound, an oil being produced which could not be caused to solidify, 
and has not been thoroughly investigated. H. W. 


An Alkaloid Obtained from Galega officinalis. Grorces 
Tanret .(Compt. rend., 1914, 158, 1182—1184).—An alkaloid, 
galegine is readily isolated from the seeds of Galega officinalis in the 
form of its sulphate by the following process. The seeds are extracted 
with 60% alcohol, and the extract defecated by basic lead acetate. In 
the filtrate the lead is precipitated by sulphuric acid and the acetic 
acid removed by ether. The sucrose and stachyose are precipitated by 
barium hydroxide (compare A., 1913, i, 235), and the filtrate, slightly 
acidified with sulphuric acid, is again filtered and evaporated to a clear 
syrup, from which the galegine sulphate, (C,H,,N,),,H,SO,, crystallises 
in needles, m. p. 227°. The sulphate on decomposition with sodium 
hydroxide yields the free base as an oil which slowly crystallises. It 
has m. p. 60—65°, is optically inactive, and absorbs moisture and 
carbon dioxide from the air. Analysis gives it the formula C,H,,N,, 
and its salts show it to be monobasic. The following salts were pre- 
pared: the hydrochloride, C,H,,N,,HCl, m. p. 60°, very hydroscopic ; 
the nitrate, C,H,,N,,.HNO,, crystallising in long needles, m. p. 108°; 
the hydrogen carbonate, (CO,,2C,H,,N,)CO,, m. p. 138°, decomposing 
slowly on heating and losing one half of its carbon dioxide; the 
oxalate, (CcHisNs)qH,C,0, m. p. 192—195°; the picrate, yellow 
needles, m. p. 180° ; the silicotungstate, 4C,H,,N,,12W0O,,Si0,,2H,0, 
greenish-yellow erystals ; and the platinichloride, (C,H,,N,).,H, PtCl,, 
m. p. 123°. W. G. 


Emetine. I. A. Winpaus and L. Hermanns (Ber., 1914, 47, 
1470—1472).—An aqueous solution of emetine hydrochloride is 
gradually added to a hot 4% solution of potassium permanganate. 
The solution is filtered and concentrated, and organic matter is 
removed by successive extractions with ether and ethyl acetate. The 
ethereal extract yields m-hemipinic acid, m. p. 179—185°, according 
to the rate of heating, which is further identified by conversion into 
the corresponding arhydride, long needles, m. p. 175°, and ethylimide, 
» white needles, m. p. 227°. Cephzline does not yield m-hemipinic acid. 

The portion soluble in ethyl acetate yields m-hemipinimide, m. p. 
318—320°, identical with the hemipinisoimide of Goldschmiedt (A., 
1888, 302, 1118). 

The presence of a di-substituted dimethoxy-benzene ring in emetine 
is thus established, and, since the oxidation of isoquinoline derivatives 
yields the corresponding phthalic acids and their imides, it is probable 
that emetine contains a dimethoxyisoquinoline ring. H. W. 


. — 
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Alkaloids in Ipecacuanha Root. O. Hesse (Annalen, 1914, 405, 
1—57).—The author has isolated five alkaloids from ipecacuanha roots, 
namely, emetine, cepheline, psychotrine, and two new alkaloids, 
ipecamine and hydroipecamine. Analyses of carefully purified emetine 
give results which agree best with the formula C,,H,,O,N,, but the 
examination of the following derivatives points to the formula 
C,,H,,0,N, for emetine (compare Paul and Cownley, A., 1894, i, 155; 
Kunz-Krause, A., 1887, 980; 1895, i, 118). The alkaloid must be 
purified through its hydrobromide, not the hydrochloride. It forms an 
oxalate, C,,H,,O;N,,H,C,0,, and nitrate, C,,H,,O;N,.,2HNO,,4H,0, 
yields noremetine hydriodide, probably C,,H,,0;N,,2HI, by boiling 
with hydriodic acid, D 1°7, and reacts with methyl iodide and boiling 
aqueous sodium carbonate to form emetine dimethiodide, 

C,)H,,0,;N,,2MeI,4H,0, 
the anhydrous form of which melts at 222—225°, resolidifies, and 
finally has m. p. 245° (decomp.). From the dimethiodide the corres- 
ponding platinichloride, C,,H,,O;N,Me,PtCl,,3H,O, has been prepared ; 
these two substances have been erroneously described by Keller as 
methylemetine dimethiodide and platinichloride respectively (A., 1911, 
i, 1014; this vol., i, 428). The hydrowide, C,,H,,O,N,Me,(OH),, is an 
almost white powder and readily changes in aqueous or alcoholic 
solution to dimethylemetine, C,,H,,Me,0,N,, m. p. 52°, a white, 
apparently crystalline powder (platinichloride, 
C,,)H,,Me,0,N,, H,PtCl,,3H,0, 

yellow powder). 

Acetylemetine, C,.H,,0,N,, m. p. 99—100°, is obtained by heating 
emetine with acetic anhydride at 50° and finally at 90—100°, and also 
by heating the hydrobromide with sodium acetate and acetic anhydride 
at 90—100°. The author is unable to confirm Keller’s experiment 
with emetine and benzoic anhydride (/oc. cit.). On the contrary, with 
these substances at 100°, or by treating emetine with benzoyl chloride 
and aqueous sodium hydroxide, or by heating emetine with benzoyl 
chloride in benzene, he obtains benzoylemetine, C,,H,,O,N.,, m. p. 118°, 
which resembles emetine itself in containing four methoxy-groups. 
The benzoyl derivative does not yield emetine and benzoic acid by 
boiling with alcoholic potassium hydroxide and forms a platinéchloride, 
20,,H,,0,N,,H,PtCl,,6H,0. 

The author’s analyses of cepheline agree with the formula 
C,,H,,ON,(OMe),. The anhydrous alkaloid has m. p. 107—108°, and 
[a]? —21-2° in alcohol (e=2). The hydrochloride, 

C,,.H,,.0,N,,2HCI,5H,0, 
platinichloride, C,,H,.0,N,,H,PtCl,,3H,O, hydrobromide, 
C,,H;,0,N,,2HBr,4H,0, 
thiocyanate, C..H,,0,N,,2HCNS,2H,O, nitrate, and acetate are described. 
Cepheline forms a dimethiodide, m. p. 225—228° and again at about 
250° after resolidifying (platinichloride, C,,H,,0,N,,Me,PtCl,,4H,O), 
from which the hydrowide has been vbtained. The alkaloid forms a 
diacetyl derivative, C,,H,,0,N,Ac., m. p. 116° (sulphate, 
5C,.H,,0,N,Ac,,4H,SO,,30H,0, 
colourless needles), which yields acetylcephaeline, C,,H,,0,N,Ac, m. p. 
125° (platinichloride, 2C,,H,,0O,N,Ac,H,PtCl,,6H,O), by warming 
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with alcoholic potassium hydroxide (4 mols.). Dibenzoylcephaeline, 

C..H,,0,N,Bz,, m. p. 128° (sulphate, 5C,,H,,0,N,Bz,,4H,SO,,25H,0, 

colourless, crystalline powder; hydrechloride, C,,H,,0,N,Bz,,HCl ; 

platinichloride, 2C,,H,,O,N,Bz,,H,PtCl,,5H,0), yields benzoylcephaeline, 

C,,H,,0,N,Bz, m. p. 135° (platinichloride, 
20,.H,,0,N,Bz,H,PtCl,,5H,0), 

in a similar manner. 

Psychotrine, C,,H.,,ON,(OMe),,4H,0, crystallises in prisms or double 
pyramids which appear colourless or faintly yellow in one direction 
and red or steel-blue in other directions; this property, which is 
particularly noticeable when the crystals are in their mother liquor, 
is lost when the substance is warmed in the air. The anhydrous 
alkaloid has m. p. 122° (Paul and Cownley give 138°). Dzibenzoyl- 
psychotrine, C,,H,,0,N,Bz,, m. p. 132—135°, greyish-white, amorphous 
powder (platinichloride, 2C,,H,,0,N,Bz,,H,PtCl,,4H,O), yields benzoyl- 
psychotrine by treatment with aqueous sodium hydroxide. 

Ipecamine, C.,H,-ON,(OMe),, m. p. 89—90°, [a]i) — 22°5° in alcohol 
(c=2), has been isolated from the first mother liquor of the emetine 
hydrobromide. It is a white, crystalline powder, which has an 
intensely bitter taste, is insoluble in dilute sodium hydroxide, and 
forms a platinichloride, C,,H,,0,N,,H,PtCl,,4H,O. The alkaloid reacts 
with methyl iodide in benzene to form the dimethiodide, 

‘ C,,.H,,0,N,,2MeI,4H,O 
(platinichloride, C..H,,0,N,,Me,PtCl,,3H,O), and yields a benzoyl 
derivative, C,,H,,.0,N,Bz, m. p. 104° (platinichloride, 
2C,,.H,,0,N,Bz,H, PtCl,,4H,0). 

Hydroipecamine, C,,H.,0,N,(OMe),, m. p. 91—92°, [a]? — 42°2° in 
aleohol (c=2), is precipitated in the form of its hydrobromide, 
together with emetine hydrobromide, and is separated therefrom by 
the greater solubility of its hydrobromide in water. The alkaloid is a 
white powder, which becomes highly electrified by friction. In solution 
it is readily decomposed by light. The hydrochloride, platinichloride, 
C,,H,,.0,N,,H,PtCl,,4H,O, and benzoyl derivative, C,,H,,0,N,Bz, m. p. 
112° ( platinichloride, 2C,,H,,0,N,Bz,H,PtCl,,3H,O), are described. 

The colour reactions of the four preceding alkaloids with calcium 
hypochlorite and with concentrated sulphuric acid (alone and with 
ammonium molybdate) are described (compare Allen and Scott-Smith, 
A., 1903, ii, 117). 

The amounts of the individual alkaloids in ipecacuanha root (Minas, 
Matto Grosso, Johore, and Carthagena) have been determined : 
emetine, from 061 to 162%; cepheline, from 0°46 to 0°81%; 
ipecamine and hydroipecamine, from 0°22 to 0°53% (by difference), 
and psychotrine, 0°04 to 0:06%, calculated on the air-dried drug. 

C. 8, 


Metanicotine. Emm Maass and Kart Zasuinski (Ber., 1914, 47, 
1164—1173).—An examination of certain reactions of metanicotine, 
NHMe-CH,°CH,°CH:CH:C,H,N, mainly involving the secondary 
nitrogen atom present in the side-chain. 

The metanicotine was prepared by the method of Pinner (A., 1894, 
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i, 388), and benzoylmetanicotine, colourless needles, m. p. 82°, was 
isolated as an intermediate product. 

Metanicotine condenses with phenylcarbimide and phenylthiocarbimide 
producing respectively phenylpyridylbutenylmethylcarbamide, 

C,H,N-CH:CH-CH,°CH,°N Me-CO-NHPh, 
colourless crystals, m. p. 108°, and phenylpyridylbutenylmethylthio- 
carbamide, colourless crystals, m. p. 137°. 

Nitrous acid converts metanicotine in hydrochloric acid solution 
into nitrosometanicotine, C, H,N-CH:CH-CH,°CH,°N Me:NO, colourless, 
silky crystals, m. p. 116°, which readily decomposes ; platinichloride, 
m. p. 201°. 

Cautious treatment of metanicotine with hydriodic acid, and red 
phosphorus in a sealed tube, first at 180°, and subsequently at 
250—260°, effected a reduction in which approximately equal quantities 
of dihydrometanicotine and 3-butylpyridine were produced. ‘These can 
be separated by fractional distillation or by crystallisation of the 
hydrochloride of the latter. 

Dihydrometanicotine, NHMe-CH,°CH,°CH,°CH,°C,H,N, is a stable 
oil, b. p. 260-—262°, D’? 09590, which exhibits but slight tendency to 
polymerisation ; it has an ammoniacal odour ; dihydrochloride, a very 
hygroscopic oil; platinichloride, a crystalline powder, m. p. 197°; 
aurichloride, a crystalline solid, m. p. 138°. Reduction of dihydro- 
metanicotine by sodium and alcohol yielded octahydrometanicotine 
(compare Maass and Hildebrandt, A., 1906, i, 980). 


3-Butylpyridine, CH Op >C-CH,CH,Et, is a stable oil, b. p. 


205—208°, D? 0°9797, which resembles collidine in odour ; its properties 
generally recall those of 2-butylpyridine (Léffler and Plécker, A., 1907, 
i, 437). It forms a hydrochloride, hygroscopic, feathery crystals, m. p. 
126° ; a platinichloride, crystals, m. p. 187—188°(decomp.) ; aurichloride, 
crystals, m. p. 95° ; picrate, crystals, m. p. 89—90°. 

By reducing with sodium and alcohol, 3-butylpyridine was converted 
into 3-butylpiperidine, CH,< ya? CHS on: CH,CH,Et, an oil, b- p. 
196—197°, resembling piperidine in ‘odour ; hydrochloride, colourless 
crystals, m. p. 102°; pierate, crystals, m. p. 124°. D. F. T. 


Action of Sodamide on the Dialkylallylacetophenones. 
General Method of Synthesis of Trialkylpyrrolidones. A. 
Haier and Epovarp Bauer (Compt. rend., 1914, 158, 1086—1092). 
—Under the ordinary conditions dimethylallylacetophenone undergoes 
no decomposition with sodamide in benzene solution (compare A., 1909, 
i, 108). If the solvent is reduced in amount to be equal in volume to 
the ketone, and one-fourth of the theoretical amount of sodamide is 
used, decomposition occurs and a product is obtained having m. p. 92° 
and b. p. 123—124°/16 mm. This substance is not the expected 
a-methyl-a-allylpropionamide, since it does not decolorise bromine 
water, does not give off ammonia on boiling with alcoholic potassium 
hydroxide, and is not reduced by sodium in alcohol. By its properties 
and its synthesis from mesityl oxide the compound is shown to be 
2:4:4-trimethyl-5-pyrrolidone. On heating with concentrated hydro- 
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chloric acid for twelve hours at 120° in a sealed tube, it yields y-amino- 
aa-dimethylvaleric acid hydrochloride, 
CO,H-CMe,°CH,*CHMe:NH,, HCl, 

which gives a platinichloride, small, orange needles. In aqueous solu- 
tions with alkalis the hydrochloride gives the original pyrrolidone, and 
in alcoholic solution on saturating with hydrogen chloride it yields 
ethyl y-amino-aa-dimethylvalerate hydrochloride, a yellow oil, giving a 
platinichloride, and regenerating the pyrrolidone on treatment with 
moist silver oxide. 

2:4:4-Trimethyl-5-pyrrolidone, on methylating with sodamide and 
methyl iodide, gives 1:2:4:4-tetramethyl-5-pyrrolidone, a mobile 
liquid, b. p. 92—96°/15 mm. On oxidation with 4% aqueous potassium 
permanganate the original pyrrolidone is converted into 2-hydroxy- 
2:4: 4-trimethyl-5-pyrrolidone, m. p. 165°, which on heating with 
hydrochloric acid in sealed tubes at 110° for six hours gives mesitonic 
acid, CH,*CO-CH,°CMe,°CO,H, m. p. 74°. 

On oxidation with nitric acid (D 1:25), trimethylpyrrolidone gives 
dimethylmalonic acid. 

2:4:4-Trimethylpyrrolidone can be synthesised by the following 
series of reactions. Mesityl oxide on treatment with potassium 
cyanide (compare Lapworth, T., 1904, 85, 1214) gives a nitrile which 
on hydrolysis gives a mixture of mesitonic and mesitylic acids, separable 
by fractionation of their ethyl esters. Mesitonic acid gives a phenyl- 
hydrazone, which, on reduction in alcoholic solution with sodium 
amalgam in the presence of acetic acid at 5° and filtering off the 
sodium acetate, gives an oil, on distillation under reduced pressure ; 
this can be crystallised from a mixture of ether and light petroleum, 
yielding the 2: 4: 4-trimethylpyrrolidone. 


New Reactions in the Pyrrole Series. Kurr Hess and 
Frieprich Wissine (Ber., 1914, 47, 1416—1428).—The action of the 
Grignard reagent on pyrrole has often been supposed to lead to salts 
in which the magnesium is attached to nitrogen, although subsequent 
decomposition furnishes 2- or 2: 5-substituted derivatives. Since the 
same reactions occur with l-methylpyrrole, the conclusion is drawn 
that this assumption is unjustified and that it is unnecessary to assume 
a rearrangement of a substituent from nitrogen to carbon. The 
magnesium salt gives no JV-substituted derivatives at all, and in other 
respects differs from potassiopyrrole, which is undoubtedly an imide. 

The magnesium pyrry] salts have been made to react with a number 
of agents, and acyl and alkyl groups have been introduced with ease 
into the pyrrole nucleus (compare A., 1913, i, 1379). The alkylation 
of substituted pyrroles is of especial interest, but, in the case of the 
action of ethy! bromide on magnesium 2: 3 : 5-trimethylpyrry! bromide 
an oil was obtained which is probably a trimethyldihydropyridine and 
not the expected phyllopyrrole. 

The action of halogens on pyrrole and its derivatives is so vigorous 
that poly-substitution usually takes place. By treating magnesium 
pyrryl salts with halogens at very low temperatures, however, mono- 
haloid derivatives have been obtained. They are unstable, and the 
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pure 2-bromopyrrole exploded spontaneously with great violence within 
a day or two. The ammonium haloid is one of the products of 
decom position. 

A better yield of 1-methylpyrrole than has hitherto been described 
(compare Ciamician and Dennstedt, A., 1885, 378) is obtained by 
boiling potassiopyrrole and methyl iodide in pure ether for five 
hours under reflux and using a fractionating column in the subsequent 
distillation of the solvent, since the product is very volatile. 1-Methy]- 
pyrrole, b. p. 114—117°/749 mm., was added to magnesium ethyl 
bromide, when ethane was liberated, and acetyl] chloride was then 
added to the mixture, under cooling. The product was decomposed by 
ice and steam distilled. 2-Acetyl-1-methy]pyrrole, b. p. 75—76°/15 mm., 
was thus obtained (ibid.). Similarly prepared, 2-propionyl-1-methyl- 
pyrrole is a very pleasant smelling, colourless oil, b. p. 90—91°/12 mm., 
and 2-benzoyl-l-methylpyrrole is a colourless, viscous, aromatic oil, 
b. p. 159—160°/20 mm. The 2-magnesium-l-methylpyrryl bromide 
was also treated with ethyl chlorocarbonate, but the product could not 
be purified by fractionation. 

2-Magnesium pyrryl bromide and ethyl bromide were boiled in ether 
for seven and a-half hours, and subsequently, after distillation in 
steam, two fractions were obtained. They consisted of 2-ethylpyrrole, 
b. p. 59—60°/15 mm. (Ciamician and Zanetti, A., 1889, i, 729), and 
2 :5-diethylpyrrole, b. p. 82—85°/16 mm. The constitution of the 
latter was shown by the action of hydroxylamine (compare Ciamician 
and Zanetti, A., 1890, i, 264), when y{-diowimino-octane was obtained 
in indefinite crystals, m. p. 169° (corr.). The same diethylpyrrole was 
obtained by heating 1-methyl]pyrrole with sodium ethoxide and alcohol 
in a sealed tube (compare Fischer and Bartholomiius, A., 1912, i, 
384, 901). 

Magnesium 2:3 : 5-trimethylpyrryl bromide was treated with ethyl 
bromide, when a base and certain pyrrole derivatives were obtained. 
The latter were coupled with diazobenzenesulphonic acid, and the 
former was then removed by distillation in steam from an alkaline 
solution, The base, C,H,,N, is a colourless oil, b. p. 184—185°/737 mm., 
which forms a picrate, m. p. 138°, but does not respond to the pin: - 
shaving test. 

An ethereal solution of 2-magnesium pyrry] bromide was treated 
with chlorine dissolved in ether, at —50° to —20°, when 2-ch/oro- 
pyrrole was obtained as a colourless, heavy, unstable oil, J.C. W. 


Pyrrole Derivatives from Diethyl Ketone. Ezio Veccnr 
(Gazzetta, 1914, 44, i, 473—479).—4-Acetyl-2 : 5-dimethyl-3-ethyl- 
CMe: 


pyrrole, NH<ome ae prepared by the condensation of nitroso- 


diethy] ketone and acetylacetone in acetic acid solution and in presence 
of zine dust, forms shining needles, m. p. 170—171°, and gives the 
usual reaction with a pine splinter ; it acts as a feeble base and its 
acetic acid solutien is slightly opalescent. Treatment with hydroxyl- 
amine or phenylhydrazire did nct give definite products, but by 
benzaldehyde it is converted into the corresponding cimnamoyl deriva- 
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CMe:CEt 
tive, WES ss oncueeat 
m. p. 149—150°. 


Me:CEt 
:5-di py? roe-s- ' 
Ethyl 2 :5-dimethyl-3-ethyl ole-4-carboxylate, N <<. ©-00,Et’ 


obtained by the reduction of nitrosodiethyl ketone and ethy] acetoacetate 
by means of zinc dust and acetic acid, forms shining, white needles, 
m. p. 106—107°, and is isomeric with the compound obtained by 
Knorr and Hess from nitrosomethyl propyl ketone and ethyl aceto- 
acetate (A., 1911, i, 1019; 1912, i, 900). The corresponding acid 
forms a microcrystalline powder, which softens and decomposes at 
110—120°; the silver salt readily undergoes reduction in the air, 
and the lead, ferric, copper, and zinc salts are insoluble. = Ey Be 


1h which forms straw-yellow prisms, 


Some Derivatives of Two Isomeric Acetyldimethylpyrroles. 
Ezio Veccut (Gazzetta, 1914, 44, i, 468—473).—The action of 
hydroxylamine on 2-acetyl-3 : 5-dimethylpyrrole yields the correspond- 
ing oxime, C,H,,ON,, which forms bluish-white needles, m. p. 
139—140°. With 3-acetyl-2 : 4-dimethylpyrrole, only a very small 
quantity of oxime is formed. 

2-Acetyl-3: 5-dimethylpyrrole readily yields the phenylhydrazone, 
C,,H,,N,, in yellow needles, m. p. 115—116°, but 3-acetyl-2 : 4- 
dimethyl] pyrrole yields only a tarry mass. 

With benzaldehyde, the two compounds give the corresponding 
cinnamoy! derivatives, C,H,NMe,°CO-CH:CHPh, m. p. 189—190° and 
164—165° respectively for the 2-acetyl and 3-acety]l compounds. 

x. HL. P. 


Electrolytic Oxidation of Cyclic Ammonium Bases. II. 
K. Neunpuincer and M., Cuur (J. pr. Chem., 1914, [ii], 89, 466—480). 
—In an earlier paper (A., 1913, i, 1226) Fischer and Neundlinger 
have shown that 1-methy]l-2-pyridone is readily obtained in good yield 
by the electrolytic oxidation of 1l-methylpyridinium methosulphate, 
between iron electrodes, with a catholyte and anolyte of aqueous 
sodium hydroxide, the latter containing potassium ferricyanide as 
catalyst. 

Full details of the method of working and the condition necessary 
to obtain a good yield are now given 

The method has been extended to the preparation of 1:6- and 
1 : 8-dimethy]l-2-quinolone, 1-methylnaphthaquinolone, and 10-methyl- 
acridone from 6- and 8-methylquinoline, naphthaquinoline, and 
acridine respectively, the latter bases being first converted into the 
methosulphates of their V-methyl derivatives by heating on the water- 
bath with the calculated amount of methyl! sulphate and then submitted 
to electrolytic oxidation. 

1-Methyl-2-pyridone forms a hydrochloride, white, prismatic needles, 
m. p. 166°, a platinichloride, orange needles, m. p. 141°, hydrobromide, 
white, prismatic needles, m. p. 174°, picronolate, brownish-yellow 
needles, m. p. 120°, styphnate, C,H,ON,C,H(NO,),(OH),, yellow needles, 
m. p. 162°. It conbines with quinol in alcoholic solution, yielding an 


8c2 
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additive compound, 2C,H,ON,C,H,(OH),, which separates in prismatic 
crystals, m. p. 118°. 

Similar additive compounds are formed with resorcinol and catechol. 
On treatment with bromine in glacial acetic acid solution it yields 
dibromo-1-methyl-2-pyridone, which crystallises in white needles, m. p. 
181°, and is accompanied by an unstable, orange-yellow bromo- 
compound, m. p. 142°. 

CH: CH-——C-CH, -CH, 
CH:CHMe-C-NMe-CO ’ 
from 8-methylquinoline, as described previously, has b. p. about 300°, 
m. p. 100°, and erystallises in pale yellow leaflets. 

On treatment with aqueous potassium hydroxide, 1 : 8-dimethyl- 

S\I~ quinoline methosulphate yields 1 : 8-dimethylquinolinium 
hydroxide, which forms colourless needles and readily 
asses into the corresponding carbinol. 
\4 bal \ . 1 :4eteagieniadbe@ auindone erystallises in pale 
Me-N hy yellow needles, m. p. 90°. 
) 1 - Methyl -a-naphthaquinolone (annexed formula) 
| separates from alcohol in lustrous, pale brown needles, 
m. p. 178°. 


10-Methylacridone, C,H <0 >C,H,, crystallises in lustrous, citron- 
y 64 SNMe~ “ou e ty 


yellow needles, m. p. 203°, and gives yellow solution having a sky-blue 
fluorescence. 


1:8-Dimethyltetrahydro-2-quinolone, prepared 


Alkylated Pyridophthalides and Hydroxypyridophthalans. 
H. Simonis and Henryk Coun (Ber., 1914, 47, 1238—1245).—The 
action of magnesium alkyl haloids under ordinary conditions in 
ethereal solution on a-methyl hydrogen quinolinate (I) results in the 
formation of compounds of the type (II), for which the author 
suggests the term dialkylpyridophthalides ; if magnesium phenyl 
bromide is employed and the temperature at which the reaction is 
carried out is raised by the addition of anisole, hydroxytriphenyl- 
pyridophthalan (III) is aie ons 


/~-00,H /~-cPh(OH 
1) \ 70 ortta a 8 LoRr>O aut.) dr )>0. 


Dimethylpyridophthalide, obtained together with a-propenylnicotinic 
- CH- ‘CH:C-CO,H 

acid, m. p. 107—108°, > Op — N:6-CMe:CH,’ 
nesium methyl iodide on a-methyl hydrogen quinolinate, has b. p. 
124°/25 mm., and solidifies to a white, crystalline mass, m. p. 83—84° ; 
the picrate forms large, yellow prisms, m. p. 92°; the platinichloride 
erystallises with 2H,O in orange leaflets, which do not fuse below 
280° ; the aurichloride erystallises with 1H,O and has m. p. 231—238° 
with previous softening; the methiodide forms slender, colourless 
needles, m. p. 189° (decomp. ). 

It is reduced by sodium amalgam and sulphuric acid in aqueous 


by the action of mag- 
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alcoholic solution to dimethyldihydropyridophthalide, 
H(OH) 
C,H 
5 NOM O 
which forms a yellow powder, m. p. 107—109°. 
, ; , CO : — 
Diethylpyridophthalide, O,H,N<op, > 0: is a pale yellow liquid, 
2 
b. p. 140°/15 mm., D 1°067, and forms an oily hydrochloride, a picrate 


(orange-red prisms, m. p. 114—115°), platinichloride, m. p. 119° 
(decomp.), and aurichloride, m. p. 201—207°. When heated with 


aniline it yields the ani, C,H.N<OO t >NPh, as a yellow oil, b. p. 
2 


115—118°/30 mm. ; the corresponding p-toli/ has b. p. 1319/12 mm. 
Aydroxytriphenylpyridophthalan (formula III) crystallises in white 
prisms, m. p. 230—231° ; the acetyl derivative has m. p. 220—222°, the 
picrate (yellow, felted needles), m. p. 124—126°, the bromo-compound, 
C,,H, ,ONBr, m. p. 171°. On reduction with sodium 
Ph amalgam in alcoholic solution, it yields a substance, 
A\/\\/™\, OH:CHPh:’C,H,N-CPh,°OH (?), which crystallises 
we | in light yellow, microscopic needles, m. p, 80—82°, and 


\/N|/\ 4. when warmed with sulphuric acid is converted into 
5 diphenylanthrapyridine (annexed formula). This 
N Ph pueny P 
sublimes in small, slender, light yellow needles, and 
forms a sparingly soluble sulphate, m. p. 246° (decomp.). F. B. 


Indirect Formation of Double Salts. V. Double Platinic, 
Cupric, and Silver Iodides of Substituted Ammonium Bases. 
Rastk Lat Darra and Tarapapa Guosu (J. Amer. Chem. Soc., 1914, 
36, 1017—1022).—The experiments described were carried out in 
continuation of earlier work (Datta, T., 1913, 103, 426; A., 1913, i, 
1046, 1047; and Datta and Mukherjea, P., 1913, 29, 185). 
Platini-iodides of substituted ammonium bases have been prepared 
by precipitation from solutions of the ammonium iodides by means of 
chloroplatinic acid. Double salts of silver iodide have been obtained 
by adding silver nitrate solution to a saturated solution of the substi- 
tuted ammonium salt, and double salts of cupric iodide have been 
prepared by the method used previously (T., 1913, 103, 430). 

The following compounds are described : platini-iodides of piper- 
idinium, tisoquinolinium, guanidinium, quinoline ethiodide, quinaldine 
ethiodide, and phenylmethylethylpropylammonium ; double cupric 
iodides of tripropylammonium, p-tolyltrimethylammonium, isoquino- 
linium, and triethylsulphonium ; double silver iodides of tetramethy]- 
ammonium, p-tolyltrimethylammonium, pyridinium, quinolinium, and 
tetrapropylammonium. 


Preparation of Amino-ketones of the Quinoline Series. 
Avotr Kaurmann (D.R.-P. 268931).—4-Quinolyl ketones of the 
general formula C,H,N-COR, where R = Me, Et, etc., in which the 
carbonyl group is next to a methyl or methylene group, are easily 
brominated or chlorinated, and the halogen derivatives obtained in this 
way are converted into the corresponding amines by treatment with 
primary or secondary aliphatic amines, 6-Ethoxy-4-quinolyl methyl 
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ketone (A., 1913, i, 294) on bromination in hydrochloric acid solution 
gives 6-ethoxy-4-quinolyl bromomethyl ketone, m. p. 104—105°; the 
hydrochloride forms sulphur-yellow needles, decomp. 190°. The hydro- 
bromide, obtained by brominating the ketone in hydrobromic acid 
solution with potassium bromate and bromide, decomposes at 204°. 
On treatment with piperidine the bromo-ketone yields 6-ethoxy- 
4-quinolyl piperidylmethyl ketone, m. p. 156—157°, and the hydrobromide 
of the bromo-ketone, with diethylamine, furnishes 6-ethoxy-4-quinolyl 
diethylaminomethyl ketone, yellow needles, m. p. 130—131°, of which the 
hydrobromide forms yellow needles, decomp. 187°. In a similar way 
are obtained 6-ethory-4-quinolyl methylaminomethyl ketone, yellow 
needles, m. p. 180°, and 6-ethoxy-4-quinolyl piperidylethyl ketone, m. p. 
162° ; 6-ethoxy- 4-quinolyl bromoethyl ketone hydrobromide, from which 
the preceding amino-ketone is obtained, forms yellow crystals, decomp. 
208°. 4-Quinolyl bromomethyl ketone has m. p. 200—210°, and 6-ethoxy- 
4-quinolyl eae a ketone hydrochloride is a white, crystalline 
powder, J.C. C. 


The Constitution of Kynurenic Acid. Annie Homer (J. Biol. 
Chem., 1914, 17, 509—518. Compare A., 1913, i, 646).—The identity 
of kynurenic acid with Camps’ synthetic 4-hydroxyquinoline-2-carboxylic 
acid was established. It melts at 289° (uncorr.). Attempts to syn- 
thesise Camps’ 4-hydroxyquinoline-3-carboxylic acid were made, and an 
acid isolated which gave the reactions of a 4-hydroxyquinolinecarboxylic 
acid, but whether it is the same acid as that isolated by Camps is 
uncertain ; it, however, is not kynurenic acid. W. D. H. 


Stereoisomerism of Ammonium Salts containing Asym- 
metric Nitrogen and Two Asymmetric Carbon Atoms. E. 
Wepexinp and K. Banpau (Annalen, 1914, 404, 322—333).—It has 
been shown (this vol., i, 81) that inactive ammonium salts of the 
tetrahydroisoquinolinium series containing asymmetric nitrogen and 
asymmetric carbon fulfil the demands of the stereochemical theory in 
yielding four stereoisomerides. The present paper deals with the 
stereoisomerism of the additive compounds of asymmetric tertiary 


tetrahydroisoquinoline bases, Olin ke and optically active 


alkyl iodides (for example, /-menthyl iodoacetate). In consequence of 
the addition, the nitrogen atom becomes asymmetric, and there are, 
therefore, three centres of optical activity in the tetrahydroiso- 
CH,—COH, 
quinolinium derivative, C,H <onr’ oe 
predicts the formation of four stereoisomerides, which can be repre- 
sented by the schemes (I) (C+...N+)C-, (II) (C-...N-—)C-, (III) 
(C+...N—)C-—, and (IV) (C—...N+)C-—, where the symbols in the 
brackets denote the centres of activity in the heterocyclic ring, and 
C — the centre in the menthyl group. No two of these substances are 
enantiostereoisomerides, consequently it should be possible to isolate 
all four by suitable fractional crystallisation. 
The best results have been obtained with l-menthyl 1 : 2-diethyl- 


Theory 


ies 


ORGANIC CHEMISTRY. i. 731 


1:2:3 : 4-tetrahydrvisoquinolinium-iodide-2-acetute, which, by fractional 
crystallisation from absolute alcohol, yields three distinct, well- 
characterised isomerides; evidence of the existence of the fourth 
isomeride required by theory has also been obtained. ‘The four salts, 
in the order of increasing solubility, are designated by the letters a, B, 
y, and §. The a-iodide-acetate has decomp. 201—203°, [a], — 35-9° in 
ethyl alcohol and in chloroform, [a], —34°6° in methyl alcohol, and 
forms rhombic erystals [a : 6: c = 0°22406 :1:0°87904]. The B-salé has 
decomp. 195°, [a])»-31°0°, —30°5°, and -29°6° in ethyl alcohol, 
methyl alcohol and chloroform respectively, and forms holohedral 
rhombic crystals [a:6:c=0°6023:1:1°0664]. The y-salé (finally 
purified by crystallisation from water) has decomp. 162°, [a], — 27°2°, 
— 29°4°, and —25°0° in ethyl alcohol, methyl alcohol and chloroform 
respectively, and crystallises from alcohol in monoclinic plates [a:6:¢= 
2°013:1:2°1377;8=70°)]. From the mother liquor of the y-sal¢ an 
oil is obtained; this by repeated treatment with different solvents 
yields a substance, C,,H,,O,NI, decomp. 194—195°, which does not 
crystallise well and is possibly the fourth (8-) isomeride. 

Naturally, it is a very difficult problem to ascertain which of these 
four salts corresponds with each of the schemes, I, LI, III, and IV. 
From the sigan of the rotations of the following betaine derivatives, 
however (compare Wedekind, A., 1908, i, 258), the authors are inclined 
to associate the a-salt with I or IIT, the B-salt with II, and the y-salt 
with IV. 

By treating a methyl-alcoholic solution of each of the preceding 
salts with moist silver oxide, the iodine and the menthyl group are 
eliminated and betaines are produced. These are very hygroscopic and 
have not been isolated in a pure state, but there is no doubt that the 
betaine from the a-salt is dextrorotatory, whilst those from the B- and 
y-salts are levorotatory ; the rotations do not change with time. 

1-Menthyl 2-ethyl-\-propyl-| : 2:3 : 4-tetrahydroisoquinolinium-iodide- 
2-acetate crystallises well, but its solubility is great and only two of 
the four possible stereoisomerides have been isolated. The a-sali, 
C.,H,,O,NI, has decomp, 182—183°, [a], —25°15° in ethyl alcohol, 
and yields a dextrorotatory betaine, whilst the -salt has decomp. 
163—165°, [a], —33°02° in ethyl alcohol, and yields a slightly levo- 
rotatory betaine. C. 58. 


Modified Method of Preparing Magnesium Compounds of 
Certain Heterocyclic Substances. Bernarpo Oppo (Gazzetta, 
1914, 44, i, 482—486).—Organo-magnesium derivatives containing 
the pyrrole, indole, scatole, or carbazole residue may be prepared in a 
single operation by bringing the base, the alkyl haloid, and the mag- 
nesium into contact in presence of anhydrous ether. The products 
obtained are identical with those formed when the magnesium ethyl 
haloid is first separated and then treated with the pyrrole, etc. 


9-Propionylcarbazole, ie >N-COKt, prepared by the action of 
684 


propiony! chloride on the magnesium carbazole compound, forms white 
needles m. p. 90°, and yields a picrate, C,,H,,ON,C,H,O,N,, in tufts of 
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orange-red needles, m. p. 140°. The niéro-derivative, 
NO, Ces 
Ree >N-COEt, 


forms soapy, white, prismatic needles, m. p. 233°, 
a ee A 


New Method of Preparing Cyclic Ketones. ALFRED ScHAAR- 
SCHMIDT (Annalen, 1914, 405, 95—127).—2-Bromo-l-cyanoanthra- 
quinone (Ullmann and van der Schalk, A., 1912, i, 387), an improved 
method of preparing which from 2-bromo-l-aminoantbraquinone is 
described, is converted into 2-amino-l-cyanoanthraquinone, brownish- 
yellow needles, m. p. above 310° (blue vat), by aqueous-alcoholic 
ammonia at 170—180°, into 2-aminoanthraquinone-1-carboxylamide, 
m. p. above 300°, brownish-orange crystals (red vat), by p-toluene- 
sulphonylamide and potassium carbonate in boiling nitrobenzene and 
subsequent hydrolysis, into 2-methylamino-1-cyanoanthraquinone, m. p. 
above 305°, orange-brown needles (blue vat), by methylamine hydro- 
chloride, potassium carbonate, and potassium hydroxide in amyl 
alcohol at 180—200°, and inte 2-p-chloroanilino-1-cyanoanthraquinone, 
m. p. 265°, brownish-red, crystalline powder (greenish-blue vat), by 
p-chloroaniline in alcohol at 180—190°. 

Quinones of the preceding type, containing amino- (or substituted 
amino-) and cyano-groups in the ortho-position to each other, are 
smoothly converted into quinoneacridones by concentrated sulphuric 
acid. ‘Thus 2-p-chloroanilino-l-cyanoanthraquinone is converted by 
95% sulphuric acid at 120—140° into chloroanthraquinone-| : 2-acridone, 


©,H,:(CO),:0H <p >C,H,Cl, orange-brown, crystalline powder, 


(red vat), whilst 1-o-cyanoanilinoanthraquinone, 
C,H,:(CO),:C,H,-NH-C,H,°CN, 

m. p. 276—277°, violet-red powder (red vat), prepared from o-chloro- 
benzonitrile, l-aminoanthraquinone, potassium carbonate, and a little 
copper oxide in boiling nitrobenzene, is converted into anthraquinone- 
2:l-acridone (Ullmann and Ochsner, A., 1911, i, 489) in a similar 
manner. 

2(1')-A nthraquinonylamino-1- cyanoanthraquinone, 

C,H,:(CO),:C,H,(CN)*NH-C,H,:(CO),:C,H,, 

m. p. oheve 300°, brownish-orange needles (reddish- -brown vat), prepared 
from 2-bromo-l-cyanoanthraquinone, l-aminoanthraquinone, and an- 
hydrous sodium acetate in boiling nitrobenzene, is unchanged by 50% 
sulphuric acid or by concentrated hydrochloric acid at 150°, and by 
aqueous alcoholic potassium carbonate at 160—190°, probably owing 
to its slight solubility and to steric influences. It is converted by 
96% sulphuric acid at 160—170° into 1:2: 2’: 1'-dianthraquinone- 
acridone, C,H,:(CO),:C,H, Ny OsHs:(CO)y:0,Hy dark red crystals 
(bluish-violet vat). 

2(2')-Anthraquinonylamino-1-cyanoanthraquinone, m. p. above 310°, 


brownish-yellow leaflets, prepared from 2-aminoanthraquinone in the 
same manner as the preceding isomeride, is converted by 96% sulphuric 
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acid at 160—170° into 1:2: 2’: 3’-dianthraquinoneacridone, brownish- 
yellow powder (red vat). 

1 : 5-Diaminoanthraquinone, 2-bromo-l-cyanoanthraquinone, and 
sodium acetate in boiling nitrobenzene yield 1 : 5-di-1’-cyano- 
anthraquinonylaminoanthraquinone, 

C,H,:C,0,:C,H,(CN)*N H-C,H,:C,0,:C,H,*NH-C,H,(CN):C,0,:C,H,, 
m. p. above 315°, reddish-brown, crystalline powder (olive vat), which 
is changed by 96% sulphuric acid at 170—180° to the trianthraquinone- 


diacridone, Cy4H,0;< poy >CyH0s< yn CHO» reddish-brown 


powder (violet-blue vat). By methods similar to the preceding, 
1: 8-diaminoanthraquinone is converted successively into 1 : 8-di-l’- 
cyanoanthraquinonylaminoanthraquinone, m. p. above 315°, reddish- 
brown powder (olive vat), and the corresponding trianthraquinonedi- 
acridone, C,,H,,O,N,, reddish-brown powder (violet-blue vat), and 
1:4- diaminoanthraquinone into 1 : 4-di-1’-cyanoanthraquinonylamino- 
anthraquinone, brownish-violet, crystalline powder (violet vat), and the 
corresponding trianthraquinonediacridone, blackish-blue powder (violet 
vat). 

2-Bromo-1-cyanoanthraquinone, 4-amino-1-methylanthrapyridone, and 
sodium acetate react in boiling nitrobenzene to form 4 : l’-cyanoanthra- 
quinonylamino-1-methylanthrapyridone (formula 1), m. p. above 315°, 
brown leaflets (brownish-red vat), which is converted by sulphuric 
acid at 170—190° into anthraquinonemethylanthrap yridoneacidone 
(formula IT), red powder (red vat). 
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(L.) (IL.) 
The colours and dyeing properties of the preceding acridones and of 
their vats (alkaline hyposulphite) are discussed. C. S. 


Behaviour of Aceanthrenequinone Towards Dilute Alkali. 
C. Lizpermann and M. Karpos (Ber., 1914, 47, 1203—1210. 
Compare A., 1911, i, 387; 1913, i, 883).—When boiled with 10% 
aqueous potassium hydroxide, aceanthrenequinone yields the following 
substances: (1) anthraquinone-l-carboxylic acid, (2) anthracene-1 : 9- 
dicarboxylic anhydride, (3) 1-aldehydoanthracene-9-carboxylic acid, 


CE CH 
Co<hc0,H) >C,H,°CHO or CH< _>o,H, 
60-0-CH-OH 
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which crystallises with 1H,O in yellow needles, m. p. 98—100°; the 
anhydrous acid is orange-red, and has m. p. 133—134°. On oxidation 
with chromic acid in glacial acetic acid solution it is converted iato 
anthraquinone-l-carboxylic acid. The sodiwm salt (golden-yellow 
leaflets), silver salt and phenylhydrazone, yellowish-brown leaflets 
(decomp. 200°), are described. 

(4) Hydroxyaceanthrenedione, 


CO. , CO 
( hy Cols sie es aa 
x ! 
OH-C—CO CO-U-OH 


which crystallises in bordeaux-red needles, m. p. 283° (decomp.), and 
forms a reddish-brown silver salt ; the potassium and ammonium salts 
are also mentioned. The methyl ether, prepared by heating the dione 
with 3% methyl-alcoholic hydrogen chloride, crystallises in lustrous, 
silky, red needles, m. p. 233°, and gives bluish-violet solutions in 
sulphuric acid. 

The phenylhydrazone, C,,H,O,:N*NHPh, forms orange-red needles, 
m. p. 244° (decomp.). The oxime crystallises in small, brown rods 
(decomp. 234°), and when warmed with sulphuric acid yields anthrone- 
hydroxypyridone (formula I, or IL). This crystallises in red 


CO CO 
4ae ete 
W\/\4 WAS 
OB 0 CO OE 

NH NH 


(I.) (II.) 


needles and does not melt below 300°. When fused with potassium 
hydroxide, it is converted into a green dye (isoaceanthrene-green), for 
which the following formule are suggested : 


co CO 
ie ee YY 
i 
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| 
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The dye is probably isomeric with the aceanthrene-green described 
previously. It is reduced by hyposulphite to a cherry-red vat, which 
colours cotton violet, passing into green on exposure to air. 

On reduction with zinc dust and acetic acid or ammonia, hydroxy- 
aceanthrenedione is converted into a substance, which crystallises in 
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brownish-yellow needles, and yields solutions in alkalis, having an 
intense green fluorescence. 

O 
1s: N-NHPh’ separates 
from benzene in orange needles, m. p. 203°. F. B. 


Aceanthrenequinonephenylhydrazone, C,,H 


Derivatives of Phenylisooxazolone. A. Meyer (Ann. Chim., 
1914, [ix], 1, 252—331).—A résumé of work already published (com- 
pare A., 1910, i, 593; 1911, i, 341, 420, 687; 1912, i, 582, 1019; 
1913, i, 393, 913, 1383, 1390; and Wahl and Meyer, A., 1908, i, 368). 

: W. G. 


Quinonoid Salts of the Thiazine Group. II. Rvupo.r 
Pummerer, Fritz Eckert, and Sepastian Gassner (Ber., 1914, 47, 
1494—-1507).—In a previous communication, Pummerer and Gassner 
(A., 1913, i, 991) have proposed p-quinonoid formule for certain of the 
simpler thiazine derivatives, and similar formule have since been 
brought forward by Kehrmann, Havas, and Grandmougin (A., 1913, 
i, 908, 1241). The exact optical results on which their conclusions are 
based are given in the present communication. 

An error in the previous paper has been pointed out by Kehrmann 
(A., 1913, i, 1320). The change of colour in solutions of thiazone and 
thiazim hydrochloride in concentrated hydrochloric acid does not depend 
on a para —> ortho-quinonoid isomerisation, but on reduction and 
quinhydrone formation. This point has now been more completely 
investigated. 

An aqueous solution of phenazthione shows a very broad absorption 
band, whilst the curve of 3-hydroxyphenazthionium chloride shows the 
sharp band in the violet which is characteristic of the simple phenaz- 
thionium salts. Hence the former has the p-quinonoid constitution, 


CpH,<S>C,H,0. Further, the absorption curves of the bluish-red 


thiazone, the violet thiazim hydrochloride, and the green phenyl- 
thiazim hydrochloride show these substances to be closely related, 
whilst differing markedly from the o-quinonoid curve of the reddish- 
brown acetaminophenazthionium chloride, which gives a_sharply- 
defined band in the visible violet. The salts therefore have the 


formule C,H<p>O,H,:NH,HC! and 0,H,<S>0,H,:NPb, HC! 


respectively. 

The information which has been accumulated up to the present 
is insufficient in amount to warrant conclusions being drawn with 
certainty as to the constitution of derivatives of thiodiphenylamine 
containing two auxochrome groups. The violet-blue thionin and 
the reddish-violet diacetylthionin (3 : 9-diacetylaminophenothiazonium 
chloride) have been investigated. The latter substance has been 
prepared by Kehrmann, who attributes to it an o-quinonoid structure 
(A., 1906, i, 307). The absorption curves show, at first sight, great 
similarity with those of the corresponding mono-substituted derivatives, 
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but closer investigation proves that the curve of thionin is less 
symmetrically formed than that of the diacetyl derivative, whilst the 
former substance is completely transparent between A 500 uy» and 
A 430 wp, whereas the latter appears to show a second band within 
the given limits. 

Re-investigation of the violet salt previously described as the 
hydrochloride of phenazthione shows it to be a semi-quinonoid com- 
pound. Titration with titanium trichloride in the presence of oxalic 
acid gives results in agreement with those required for a holo-quinonoid 
salt, whilst in presence of hydrofluoric acid (Piccard, A., 1910, i, 67) 
the lower values required for a semi-quinonoid salt are obtained. The 
hydrochloric acid functions as a reducing agent and yields a mixture 
of chlorine-free quinhydrone salt and of nucleus-substituted chloro- 
products. Optical investigation of the change indicates a unimolecular 
reaction which in reality is composed of two parts: (1) the uni- 
molecular change of oxyphenazthiazonium chloride into chloro-oxythio- 
diphenylamine which is measured, and (2) the immeasurably rapid 
quinbydrone formation from the new leuco-compound and unchanged 
oxyphenazthionium chloride. 

When an aqueous solution of perchloric acid is added to a solution 
of thiazone in glacial acetic acid, the brown holo-quinonoid ozxy- 

‘eit C,H,"S-Cl0, , , — 
phenazthionium perchlorate, 1v— CH," OH? is obtained which is 
readily hydrolysed by water. When, however, quinol is added to a 
solution of thiazone and perchloric acid in glacial acetic acid, meri- 
quinonoid oxyphenazthionium perchlorate, 

H C,H 4 H 

cio, §<c'nony?8 C10,,NH C:H(OH)>® +H,0, 

is formed in violet needles with black metallic glance. Inversely, 
the similarly constituted semi-quinonoid methoxyphenazthionium 
perchlorate (previously classed as holo-quinonoid) is prepared by 
the addition of benzoquinone (4 mol.) to methoxythiodiphenylamine. 
This gives a brown solution in water due to hydrolysis into the 
holo-quinonoid salt and free leuco-base ; the violet colour is, however, 
restored by addition of perchloric acid in excess. The violet solution 
in nitrobenzene similarly becomes brownish-red when strongly 
diluted, but violet on addition of perchloric-acid; it is notable, how- 
ever, that the dissociation of the quinhydrone salts is scarcely affected 
by heat, so that a solution of meri-oxyphenazihionium chloride in 
nitrobenzene can be boiled without a marked alteration of the violet 
colour taking place. The quinhydrone salts are optically interesting, 
since they scarcely show the well-defined absorption band in the violet 
which is characteristic of Aolo-quinonoid phenazthionium salts, whilst 
the band in the orange, which is ill-defined with holo-quinonoid salts, 
is sharply marked. 

A third series of quinhydrone salts of the thiazine group, which 
have a greenish-orange colour, has been described by Kehrmann ; 
their spectra greatly resembie those of the violet quinhydrone salts (a 
sharp band at A 515—25 up), so that the two series must be closely 


related. 
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A solution of thiazine hydrochloride in fuming hydrochloric acid 
which has been preserved for some time (or immediately after addition 
of a reducing agent) has the same colour (and also a sharp band at 
A 415—25 pp) as phenazthionium chloride in hydrochloric acid; con- 
trary to the previous assumption, therefore, it must be a meri-quin- 
onoid, poly-acid salt of the ortho-series, H. W 


Some Chlorine Derivatives of the Diphenyl- and Triphenyl- 
methane Bases. Mario Mayer (Ber. 1914, 47, 1161—1163),— 
A further examination of the reaction between o-chloroaniline and 
formaldehyde (Bischoff and Reinfeld, A., 1903, i, 247) shows that in 
addition to the substance CH,(NH-°C,H,Cl),, a nitrogenous, crystalline 
compound, m. p. 210°, is produced. The former substance, when 
treated with o-chloroaniline and excess of hydrochloric acid, is con- 
verted into the hydrochloride of 1 : 1'-dichloro-2 : 2'-diaminodiphenyl- 
methane, the free base, CH,(C,H,Cl-NH,), forming scales, m. p. 110°. 
On heating with o-chloroauiline hydrochloride, together with a little 
nitrotoluene and ferrous chloride at 170° for 3—5 hours, the base gives 
rise to o-trichloromagenta ; this dissolves in acetic or hydrochloric acid 
to a solution of strong reddish-violet colour, the absorption curve of 
which shows a band with a maximum at 533 up. 

The above compound, m. p. 210°, also gave rise to trichloromagenta, 
although with difficulty, when treated in the above manner, but the 
anhydro-compound (C,H,Cl-N:CH,)z, m. p. 154°, obtained by Bischoff 
and Reinfeld (loc. cit.) from m-chloroaniline and formaldehyde, as well 
as another substance, m. p. 228°, obtained by the author, failed to 
yield magenta derivatives in this way. D. F. T. 


New Syntheses of Indigotin. W. Mapetune (Annalen, 1914, 
405, 58—95).—2: 2’-Di-indyl (A., 1912, i, 499) cannot be directly 
oxidised to indigotin. An improved method of preparing 2: 2’-di- 
indyl, in 26% yield, is described. The substance forms additive com- 
pounds with acids (an unstable hydrochloride, C,,H,.N.,HCI, orange- 
yellow prisms, and more stable perchlorate, C,,H,,N,,HCIO,, orange- 
yellow needles, are described), yields a tetrachloro-derivative, 

C,,H,N,Cl,, 
yellow crystals, and condenses with diazonium salts. It is extremely 
sensitive to nitrous acid. By treatment with sodium ethoxide and 
amyl nitrite, it yields the sodiwm derivative, and by the action of 
concentrated aqueous sodium nitrite, hydrochloric acid, and glacial 
acetic acid, the hydrochloride, violet crystals, of 3-owimino-2 : 2'-di- 
indyl (2-[2']-indylindolone-3-oxime), 
-N 
OB .<Qy > oo<y NOH) > 0H, 
m. p. 253° (decomp.), reddish-brown crystals, whilst in the absence of 
alkali or mineral acid, for example, by the action of sodium nitrite and 
glacial acetic acid, it (or, better, 3-oximino-2:2’-di-indyl) yields 
3 : 3'-dioximino-2 : 2'-di-indyl (dehydroindigotindioxime), 


OH, <O-NOH)S oo) C,H,, 
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faintly yellow powder, the potassium salt, orange yellow plates, of 
which is almost completely hydrolysed by an excess of water. 

By reduction with alkaline sodium hyposulphite on the water-bath, 
3-oximino-2 : 2’-di-indyl yields 3-amino-2 : 2'-di-indyl, 


OB <u >o cco ES on, 


m. p. 115—119° (decomp.), colourless prisms, which rapidly becomes 
blue in the air and forms a hydrochloride, O,,H,,N,,2HC), canary- 
yellow, microscopic needles, and acetyl derivative, C,,H,.N,Ac, m. p. 
259—260° (decomp.), colourless plates containing }EtOH (from 
alcoho] and benzene). The same reducing agent, acting on 3: 3’- 
dioximino-2 : 2’-di-indyl in aqueous alcohol, produces 3: 3’-diamino- 
2 : 2’-di-indyl, which has been isolated as the hydrochloride, 
C,,H,,N,,2HC),21H,0, 
greenish-yellow leaflets, on account of its great sensitiveness to 
atmospheric oxidation; tho stannochloride, yellow prisms, and 
diurethane, C,,H,.O,N,, needles, are mentioned. The reduction of 
3-oximino-2 ; 2’-di-indyl by stannous chloride and alcoholic hydrochloric 
acid on the water-bath produces the stannichloride of a substance 
O-NH-C (acetyl derivative, C,,H,)N,Ac, decomp. 
D\o.ce0n above 350°, prisms), which is extremely 
CHK Prk, Pod, readily oxidised and is probably 3 :3’-imino- 
XH NH 2 : 2’-di-indyl (annexed formula). 

The oxidation of 3 :3'-diamino-2 : 2’-di- 
indy! hydrochloride by alcoholic ferric chloride on the water-bath yields 
the hydrochloride, C,,H,,.N,,HCl,1$H,O, violet needles, of di- 
iminoindigotin (A., 1913, i, 903), m. p. 215°, blue needles; the 
acetate, C,,H,.N,,CH,*CO,H, m. p. 175°, dark blue needles or prisms, is 
described. Di-iminoindigotin is oxidised to di-iminedehydroindigotin, 


OH <ONP)>0-0< 284) Sc,H,, m. p. 193° (decomp.), orange- 
yellow needles, by warming with lead peroxide in benzene, yields 
indigotin by boiling its hydrochloride with water or by heating it with 
fused oxalic acid, and is converted into indigotindioxime, 


0,4, <ONOM) Sore ONOM Sou, 


(hydrochloride, C,,H,,0,.N,,HCI1; acetate, C,,H,,0,N,,CH,°CO,H, m. p. 
167—168°, brownish-violet needles), by treatment with hydroxyl- 
amine hydrochloride in boiling alcohol. 

The reaction between indole, alcoholic sodium ethoxide, and amyl 
nitrite at 0° yields an orange-yellow solution of the sodium derivative 
of 3-oximinoindole (indolone 3-oxime) (Angeli and Marchetti, A., 1907, 
i, 551), which is converted into the sodium hydrogen sulphite compound, 
C,H,ON,,NaHSO,, yellow leaflets, by sulphur dioxide, and into 
3-aminoindole, m. p. 117° (decomp.), colourless leaflets (hydrochloride, 
yellow leaflets; acetyl derivative, m. p. 162—163° [decomp.]), by 
reduction with alkaline sodium hyposulphite. 3-Aminoindole hydro- 
chloride is oxidised to di-iminoindigotin hydrochloride by ferric 
chloride, whilst the base itself is converted by boiling sodium hypo- 
sulphite into a substance, C,,H,,N, (acetyl derivative, decomp. 244— 


208 die tN tO ow 
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245°, colourless plates), which oxidises readily in the air, and is 
probably 3-amino-2 : 3'-di-indyl, 


NH O.H 
C.H, ote C-C< fy NH. C. 8. 


Pyrimidines. LXIX. Colour Test for 5-Aminopyrimidines. 
Treat B. Jonnson and Cart O. Jonns (J. Amer. Chem. Soc., 1914, 36, 
970—980).—In an‘ earlier paper (this vol., i, 579) it has been shown 
that 4; 5-diaminotetrahydropyrimid-2 :6-dione and the corresponding 
2 : 5-diamino-compound both give an intense blue coloration with solu- 
tion of phosphomolybdic acid. The present work supports the view 
that this reaction depends on the presence of the 5-amino-group in the 
pyrimidine ring. 

Folin and Denis (A., 1912, ii, 1011) have described two reagents : (1) 
the uric acid reagent, consisting of a solution of phosphotungstic acid, 
which does not revct with movohydric phenols or their derivatives, and 
(2) the phenol reagent, a solution of phosphotungstic and phospho- 
molybdiec acids, which is exceeding sensitive to phenol groups. Both 
these reagents and a 2% solution of phosphomolybdic acid have been 
applied, in neutral, acid, and alkaline solutions, to twenty-nine 
different pyrimidines and the results are tabulated. 

These tests have shown that the 5-amino-group is the functionating 
group when phosphotungstic acid (uric acid reagent) produces a blue 
coloration in an ammoniacal solution. If both the hydrogen atoms of 
this group are replaced by other groups or if the amino-group is in any 
other position in the ring or in a side-chain, the reaction always fails 
to take place in alkaline solution. E. G. 


Pyrimidine-sugar. [Preliminary Notice.] S. J. TuannnausEr 
and G. Dorrmt tier (Ber., 1914, 47, 1304—1308).—Johnson (this 
vol., i, 366) expressed the opinion that pyrimidine compounds are the 
precursors of purine derivatives in the plant, and announced that he 
was engaged on the combination of pyrimidines with sugars. The 
authors have already obtained results in this field. They have 
evaporated aqueous solutions of equivalent quantities of a diamino- 
pyrimidine and an aldehydic sugar or a hexoic acid and purified the 
condensation products by crystallisation. 

4:5-Diamino-2 : 6-dioxy-1 : 3-dimethylpyrimidine forms with mucic 

, NMe-’CO-C-NH:CO-[CH-OH],°CO,H 

t 

acid the compound, CO< Me C-NH, , 
colourless needles, m. p. 284—285° (decomp.), and with galactonic acid 
the compound, C,,H,,O,N,, which crystallises from boiling water in 
long, colourless needles, m. p. 253—254°. The same base yields with 
dextrose the white, crystalline compound, C,,H,.O,N,, m. p. 206—207°, 
and with lactose the compound, C,,H,,0,.N,, m. p. 218—219° (decomp.), 
and also condenses with galactose and maltose. Dextrose combines 
with 4:5-diamino-2 : 6-dioxypyrimidine, yielding the pale yellow 
compound, C,,H,,0,N,, m. p. decomp. 186—187° (slow heating), 
205—206° (quickly heated). The substance was crystallised from a 
boiling 30% solution of dextrose and washed with alcohol and ether. 
It decomposes in boiling water. J.C. W. 
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/S Structure of Quinoline-Red. L. P. 
= Krantz (Chem. Weekblad, 1914, 11, 364—367). 
—A review of investigations of the constitu- 


/\4 A? tion of quinoline-red, the author assigning to 


\ 
; %N H N it the annexed formula (compare A., 1910, i, 
(S07 201). A. J. W. 
| ! C 
a 4:4-Diphenylsemicarbazide and some 
of its Derivatives. B. Toscnt (Gazzetta, 1914, 
a al 44, i, 443—447).—83-Diphenylsemicarbazide, 


NH,*NH-CO-NPh,, prepared by heating as- 
diphenylcarbamide (1 mol.) and hydrazine hydrate (1 mol.) in a sealed 
tube at 100°, or by the interaction of the chloride, NPh,*COCI, and 
hydrazine hydrate in alcoholic solution, forms long, prismatic crystals, 
m. p. 154°. It has feebly basic properties and reduces Fehling’s solu- 
tion and ammoniacal silver nitrate solution ; with aldehydes it gives 
the corresponding 4:4-diphenylsemicarbazones, which are easily 
obtained pure. With nitrous acid its behaviour is that typical of 
compounds of the type R-CO-NH-NH,, the corresponding azide, 
NPh,*CO-N:NiN, m. p. 78—79°, being formed. With concentrated 
sulphuric acid and a small quantity of an oxidising agent such as 
ferric chloride, 88-diphenylsemicarbazide and its derivatives give blue 
or violet colorations. 

Tetraphenylhydrazodicarbonamide, NPh,*CO-NH*NH:-CO-NPh,, 
formed in small proportion in the above preparation, forms colourless 
needles, m. p. 214—215°, reduces Fehling’s solution and ammoniacal 
silver nitrate solution, and yields an indigo coloration with concentrated 
sulphuric acid and ferric chloride. 

53-Diphenylsemicarbazide hydrochloride, C,,H,,ON,,HCl, has m. p. 
218—220°, and the picrate, C,,H,,ON,,C,H,0,N,, m. p. 164—167° 
(decomp. ). 

83-Diphenyl-a-benzylidenesemicarbazide, CHPh: N-N H-CO-NPh,, forms 
colourless needles, m. p. 177°, and 883-diphenyl-a-anisylidenesemicarb- 
azide, OMe’O,H,-CH:N-NH:CO-NPh,, colourless needles, m. p. 
162—163. T. H. P 


Some Ethers of 2-Hydroxyphenylnaphthatriazoles. G. 
Ferrer! (Atti R. Accad. Sci. Torino, 1914, 49, 497—507).—When the 
o-aminoazo-compounds obtained by the reaction of o- and p-methoxy- 
benzene- and o- and p-ethoxybenzene-diazonium chlorides with 8-naph- 
thylamine are heated to about 300° they decompose according to the 


<n :N-C,H,OR(a) _ 20,Hy< I >N-O,H,-0R + 


equation 3C,,H, (B) 
C,,H <a (3) + CoH, <OR and this forms a good method of 


preparation for the methyl and ethyl ethers of o- and, p-naphthylene- 
NV-hydroxyphenyltriazole. 

2-0-Anisylnaphthatriazole, C,;H,,ON,, forms colourless, prismatic 
tablets, m. p. 113°. It gives a green coloration with sulphuric acid. 
It does not react with dilute nitric acid, the mononitro-derivative being 
prepared by oxidation of 4-nitro-2-methoxybenzeneazo-8-naphthyl- 
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amine with aqueous chromic acid. 4-Nitro-2-methoxybenzeneazo-B- _ 
naphthylamine, C,,H,,0O,N, (from 4-nitro-2-methoxybenzenediazonium 
chloride and an alcoholic solution of #-naphthylamine), forms red 
needles, m. p. 206° 2-p-Nitro-o-anisylaaphthatriazole, 
stds C,;H,,03N,, 

crystallises in colourless needles, m. p. 203°. 

2-0-Phenetylnaphthatriazole, C,,H,,ON,, crystallises in prismatic 
tablets, m.p. 85°. 

N-p-Anisylnaphthatriazole, C,,H,,ON,, forms colourless needles, 
m. p. 129°. It dissolves in concentrated sulphuric acid with pro- 
duction of a green coloration. It yields a mononitro-derivative, 
C,,H,,0,N,, when boiled with dilute nitric acid (2V); this substance 
forms pale yellow needles, m. p. 220—221°. 

2- Nitro-4-methoxybenzeneazo-B-naphthylamine, C,,H,,0,N,, forms red 
needles, m. p. 186°, and yields the above mononitro-compound when 
oxidised with aqueous chromic acid. 

N-p-Phenetylnaphthatriazole, C,,H,,ON,, forms colourless needles, 
m. p. 141°. Lt yields 2-9-nitro-p-phenstyl naphthatriazole, 

; Sh C,gH,,0,N,, 
which crystallises in pale yellow needles, m. p. 177°. R. V. 8. 


Theophyllinerhamnoside. Emi Fiscuer and KAMAN von Fopor 
(Ber., 1914, 47, 1058—1061).—In continuation of the work on the 
synthesis of glucosides of the purines (compare Fischer and Helferich, 
this vol., i, 333), the authors have investigated the formation of the 
rhamnosides of theophylline and theobromine. The former is readily 
obtained ; on the other hand, the condensation of acetobromorhamnose 
with theobromine takes place with considerable difficulty, and the 
yields of the acetyl derivatives are so poor that the isolation of the 
free glucoside has not been effected. Acetobromorhamnose is obtained 
by the action of a solution of hydrogen bromide in glacial acetic acid 
on syrupy acetylrhamnose. 

Triacetyltheophyllinerhamnoside, C,H,O,N,,C,H,O,Ac,, m. p. 
135—136° (corr.), after softening at about 133°, [a]? — 48:87° in 
s-tetrachloroethane solution, is obtained by boiling the silver salt 
of theophylline with a solution of acetobromorhamnose in xylene. 
When dissolved in methyl alcohol and treated with a saturated methyl 
alcoholic solution of ammonia, it yields theophyllinerhamnoside 
(compare Fischer and Helferich, Joc. cit.), m. p. 169—170° (corr.), 
[a] — 78°6° in aqueous solution. The latter is fairly readily hydro- 
lysed by warm 5% hydrochloric acid; it does not reduce boiling 
Fehling’s solution, and gives a precipitate with phosphotungstic acid in 
not too dilute solution. The rhamnose residue is in the position 7 or 
9, but the exact place is not yet decided. 

Triacetyltheobrominerhamnoside, C,H,0,N,,C,H,O,Ac,, is obtained 
by the action of the silver salt of theobromine on a boiling solution of 
acetobromorhamnose in xylene. It forms shining leaflets which melt 
at about 222° (corr.) to a brown cloudy liquid, which darkens when 
further heated and becomes clear at about 250—260°. It reduces 
boiling Fehling’s solution strongly. H. W. 
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Polychromic Salts of Oximino-ketones, II. I. Lirscnitz 
(Ber., 1914, 47, 1068—1076).—It has been previously shown (A., 
1913, i, 1361) that in the case of oximino-ketones the presence of the 
group, —CO*C(NOH)X (in which X is an unsaturated group), is of 
primary importance for the appearance of polychromism. According to 
the literature, negative groups appear to have a marked influence on 
the colour and stability of the polychromic forms. Thus, Traube 
found that the salts of oximinomalonylguanidine (A., 1894, i, 7) have a 
pale colour which, in contrast to the violurates, deepens with decreasing 
atomic weight of the alkali metal, whilst, according to Whiteley and 
Mountain (P., 1909, 25, 121), diphenylthiovioluric acid not only yields 
polychromic salts, but itself exists in three chromoisomeric forms. 

The author finds these data to be incorrect, since the replacement 
of the :CO:*group of violuric acid by the group :C:NH causes a 
deepening in colour of the corresponding salts. This action is much 
more marked in the case of the replacement of ‘CO by :CS and, 
in addition to the red or blue salts, dark green inner complex salts are 
also formed. 

In the case of cyclic oximino-ketones, the nature of the ring system 
is of far greater importance. Whilst isomerisation and polychromism 
are exhibited by oximino-oxazolone and oximinotriazolone, in the case 
of oximinopyrazolone a nitroso-band is not observed on salt formation ; 
this can possibly be explained by the assumption of a érans-configura- 
N:CR:C-CO 

HO-N 
the nitroso-enol form. 

The neutral ammonium salt of oximinomalonylguanidine (Traube, 
loc. cit.) is converted by cold concentrated solutions of alkali hydroxide 
into dimetallic salts which dissolve in water with carmine-red colour. 
Carbon dioxide converts them into the sparingly soluble normal salts. 
The bluish-violet disodium and the carmine-red dipotassium salts were 
analysed. The normal salts are best obtained by boiling the green 
silver salt with solutions of the chlorides of the alkaline metals. The 
monopotassium salt, C,H,O,N,K,H,O, pure blue, micro-crystalline 
powder, and the monosodium salt, C,H,O,N,Na,NaCl, reddish-violet, 
micro-crystalline substance, were analysed. The Jithium and copper 
salts are red and green respectively. 

Yellow B-diphenylthiovioluric acid has been described by Isherwood 
(P., 1909, 25, 120) and by Whiteley and Mountain (loc. cit.), 
whilst, according to the latter authors, the acid also exists in a purple 
a-form and as a violet hydrated isomeride. The author finds that the 
yellow f-acid is the true diphenylthiovioluric acid, and yields with the 
alkali-metals red, violet, blue and deep green salts, the spectroscopic 
changes during salt formation being precisely similar to those observed 
with diphenylvioluric acid and dimethylviolanic acid. On the other 
hand, the chromoisomerism of the so-called a-acid is shown to be 
doubtful, since it cannot be converted into the B-acid. Determination 
of molecular weight in ethylene bromide solution gives values nearly 
twice as great as those required for diphenylthiovioluric acid. Since, 
also, spectroscopic investigation shows the acid to be closely analogous 


tion, , for the substance which inhibits isomerisation to 
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to murexide, the author is led to the conclusion that the a-acid is, in 
reality, ae. acid, 

NPh— CO-NPh 

OSC Ph-C (OH PONL<9.N PHO: 
A similar line of ype — to the formula 
CH CO:CH 
CHPh< oy? oH)? C" N: C<6o- CH: CHPh 

for the brown product obtained by the action of hot water on phenyl- 
violanic acid (A., 1913, i, 1362). 

Diphenylthiovioluric acid is best obtained by slowly adding mixed 
solutions of sodium nitrite and alkaline diphenylthiobarbituric acid to 
cold dilute hydrochloric acid, and is conveniently purified through the 
green pyridine salt, which, when heated at 100°, yields the pure f-acid, 
yellow powder, m. p. 224° (decomp.). The alkali salts are obtained by 
warming a solution of the acid in acetone with alkali carbonates. In 
this manner, the lithium salt, C,,H,,O,N,SLi,20,H,O, wine-red needles, 
the sodium salt, violet needles, and the potassiwm salt, 

C,,H,,.0,N,SK,2C,H,0, 
dark green needles, have been prepared. These salts yield bluish- 
green solutions in methyl alcohol ; in acetone, the solutions have the 
colour of the solid salts. 

Tetraphenylthiopurpuric acid is prepared by the addition of ethyl 
nitrite to a suspension of diphenylthiobarbituric acid in cold methyl! or 
ethyl alcohol, and is separated from the small amount of diphenyl- 
thiovioluric acid, simultaneously formed, by means of boiling chloroform. 
It is a dark purple, microcrystalline powder, which decomposes above 
210°. It dissolves in the usual organic media, yielding dark purple 
solutions. When water is added to the alcoholic solution, the colour 
changes to violet, owing to the formation of the dihydrate ; the same 
substance is occasionally obtained by the action of atmospheric moisture 
on the finely-divided red acid. In accordance with the data of 
Whiteley and Mountain, the salts of tetraphenylthiopurpuric acid are 
invariably monochromic, the anhydrous compounds being purple-red, 
the hydrated substances violet. ‘The pyridine salt, C,,H,,0,N,S,, was 
analysed. H. W. 


donates ee ere bites 


The Formation of o-Nitro-p-diazoniumphenol. The Constitu- 
: tion of “ Diazophenols.” A. Kiemenc (Ber., 1914, 47, 1407—1416). 
7 —The so-called diazophenols can be represented by the three constitu- 
; tional formule : 


(I.) R<N>N (II.) RCI (III.) R<y,. 


Wolff's researches have rendered formula (I.) improbable, and he, 
with Hantzsch, favours the third constitution. The author now seeks 
to show that the latter structure is as improbable as the first and that 
formula (II.) is correct. 

The explosive character of these compounds would agree with 
either constitution, but the fact that the substances dissolve in con- 
centrated acids and can be recovered on dilution would not be 
expected of quinonediazides (III.). The latter might also be expected 


3d 2 
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to be more freely soluble than are the “ diazophenols,” only a few of 
which dissolve in organic media. In most respects the diazophenols 
share the characteristics of “anhydrodiazocarboxylic acids’’ and 
“‘anhydrodiazosulphonic acids” to which Hantzsch and Gerilowski 
assigned the constitution of diazonium salts, and it is expected that 
the absorption spectra of these three classes of compounds will prove 
to be similar. It is, indeed, contended that the absorption curves for 
“ »-quinonediazide ” and benzenediazonium chloride, as measured by 
Hantzsch and Lifschitz (A., 1912, ii, 1116) show the same features 

(compare Cain, A., 1913, ii, 169). 
o-Nitro-p-diazoniumphenol may be prepared in acid solution and 
exhibits the usual properties of such compounds with the exception 
that it has not been possible to replace the diazo-group by hydroxy]. 
It is obtained quantitatively by 


OMe ae heating the diazonium chloride 

NO AN NO of o-nitro-p-anisidine with acetic 
' i | | | + MeCl anhydrideat 80°, according tothe 
al is annexed scheme. This reaction 
N:N-Cl NinN— isremarkableinthat the removal 


of the methoxyl group by 
hydriodic acid, from the diazovium chloride as well as from the free 
base, is unusually difficult, and confirms the author’s view that the 
“ diazophenol ” is an inner diazonium salt. 

The constitution of o-nitro-p-anisidine, m. p. 56—57°, which is 
obtained from the commercial sulphate, has been confirmed by boiling 
the diazonium chloridewith methyl! alcohol, when an almost quantitative 
yield of o-nitroanisole was obtained. 0-Nitro-p-acetanisidide forms 
yellow needles, m. p. 153°. Many attempts were made to decompose 
the diazonium salt so as to introduce the hydroxyl group, but an 
amorphous powder was thé chief product. When the o-nilro-p-anisidine 
salt is diazotised at 70—80°, however, the main product is o-nitro-p- 
diazoniumphenol, which crystallises either at once or after some hours, 
mixed with the amorphous substance. The dried material is shaken 
with cold acetone, which dissolves the amorphous product and is then 
recrystallised from boiling acetone. o0-Nitro-p-diazoniumphenol forms 
yellow leaflets which explode with violence at 168°, or when struck, 
but dissolve in concentrated sulphuric acid or fuming nitric acid, only 
to be recovered on dilution. It dissolves in hot water, but the solution 
decomposes on prolonged boiling, with evolution of nitrogen. On 
boiling with alcohol for some days, it decomposes into o-nitrophenol and 
a non-volatile, amorphous substance, which gives a blood-red solution 
in potassium hydroxide. o-Nitro-p-diazoniumphenol may also be 
obtained by diazotising o-nitro-p-anisidine by amy] nitrite, precipitating 
the diazonium salt with ether, and warming the aqueous solution. The 
diazo-nitrogen was estimated by decomposing the substance by dilute 
potassium hydroxide, and the remaining nitrogen was estimated in the 
evaporated solution by combustion. J.C. W. 


The Formation of Mono- and Bisazo-compounds of Phenols 
and Phenolic Ethers. K. von Auwers and F. Micnartis (Ber., 
1914, 47, 1275—1297).—An accidental discovery that p-xylenol 


soni 
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condenses with benzenediazonium chloride in alkaline solution to form 
a bisazo-compound has led the authors to study the conditions under 
which the formation of bisazo-derivatives of substituted phenols 
is possible. It was already known that phenol, o- and m-cresol 
form such compounds in concentrated, but not in dilute, solutions, 
and bisazo-derivatives of thymol and carvacrol were prepared by 
Mazzara and Pozzetto in 1885. A rough examination of the new 
material shows that the tendency to the formation of bisazo-compounds 
rises with the number of alky] groups ia the phenol molecule, whereas 
the presence of other substituents, such as the nitro-, carboxyl and 
carboxylic ester groups, destroys, not merely the tendency to, but 
frequently the possibility of, such condensation. Many of the observa- 
tions on the influence of substituents on the coupling of phenols which 
are scattered throughout the literature are reviewed in this paper, and 
it is pointed out that, as a rule, negative substituents diminish the 
reactivity of the phenol. However, the formation of a bisazo-com- 
pound is controlled, not so much by the speed of coupling of the 
phenol as of the mono-azo-derivative. The experimental conditions 
are also of influence. Bisazo-compounds are best formed in alkali 
hydroxide solutions, not so well in the presence of alkali carbonates, 
and scarcely at all in acetic acid. The yield is also increased by 
raising the concentration of the alkali, but only within limits, for the 
mono-azo-compound frequently separates as a salt from very alkaline 
solutions. 

Inspired by the discovery that the ethers of many phenols are also 
capable of forming azo-compounds (Meyer and Lenhardt, A., 1913, 
i, 723), the authors have also studied the influence of alkyl groups 
in this field, using azophor-red as the diazo-reagent. The differences 
are still more marked than in the case of the free phenols. It has 
been found that only those monocyclic ethers are capable of condensa- 
tion which contain an alkyl group meta to the ether group, and, in 
addition, a free para-position. Furthermore, the speed of reaction is 
increased when there is is a second alkyl group in the ortho-position, 
and is at its maximum when the two alkyl groups are both meta to the 
ether group. The theory of the formation of azo-derivatives of phenols 
and ethers is discussed at some length. 

The derivatives described below were prepared by the following 
general methods. The benzene- and xylene-diazonium chloride solutions 
employed contained 1 mol. of the base, | mol. of sodium nitrite, and 
2'5 mols. of hydrochloric acid per litre. In some cases the phenol was 
dissolved in sodium hydroxide (3 mols.) and diluted so that 1 gram of 
the alkali was contained in 50 or 100 c.c. of water, or equally strong 
solutions of the phenol and sodium carbonate or sodium acetate were 
made with the assistance of alcohol. Mono-azo-derivatives were 
extracted from the bisazo-compounds by warming with dilute sodium 
hydroxide, and reprecipitated by acetic acid or carbon dioxide. 
Benzoyl derivatives were prepared by heating the mono-azo-compounds 
with a slight excess of benzoyl chloride at 110—160°, and were reduced 
by means of zinc dust in a mixture of acetic acid with alcohol or ethyl 
acetate. For the condensation cf the ethers with azophor-red, a 
solution of the ether (1/40 mol.) in 60 c.c. of glacial acetic acid was 
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left with a solution of sodium acetate (1/40 mol.) and the equivalent 
quantity of the diazonium salt in 60 c.c. of water, and the dye was 
washed with 50% acetic acid and finally with water. 

The condensation of the components in acetic acid solution results 
in the formation of p-benzeneazo-p-rylenol, in orange-yellow, sparkling 
prisms, m. p. 92°. The benzoate of this forms slender, orange-yellow 
needles, m. p. 136°5—137°5°, and yields a Aydrazo-derivative, 
C,,H,,0,N,, in the form of white crystals, m. p. 122—123°. o-p- 
Bisbenzeneazo-p-xylenol, C,,H,,ON,, is prepared by coupling in alkaline 
solution. It crystallises in brownish-violet, glistening needles, m. p. 
179°, and yields a pale red acetate, m. p. 138—139°. p-p-Nitro- 
benzeneazo-p-xylenol methyl ether, C,,H,,0,N,, forms slender, bluish- 
red needles, m. p. 163—164°. 

p-Benzeneazo-m-5-xylenol forms bright orange, flat needles, m. p. 
104—105°, and yields a benzoate in pink, silky needles, m. p. 94—95°, 
whilst the white hydrazo-derivative obtained from the latter has m. p. 
126—128°. o0-p-Bishenzeneazo-m-5-xylenol crystallises in masses of dark 
bronze-coloured needles, m. p. 146°.  p-m-4-Xyleneazo-m-5-xylenol, 
C,,H,,ON,,and the corresponding bisazo-compound, C,,H,,ON,, are both 
formed by condensation in alkaline solution, The former crystallisesin 
moss-like masses of orange-yellow needles, m. p. 124—125°, and the 
latter in silky, brown needles, m. p. 189—190°. p-Nitrobenzeneazo- 
m-5-xylenyl methyl ether, C,,H,,O,N;, forms violet needles, m. p. 
119—120°. 

p-Benzeneazo-o-3-xylenol can be obtained from dilute alkaline 
solutions, since the bisazo-compound is less quickly formed. It 
crystallises from dilute methyl alcohol, or when a solution in light 
petroleum is allowed to cool slowly, in orange-red, glistening prisms, 
m. p. 125—126°, but a pure yellow powder, m. p. 129—130°, separates 
when the latter solution is quickly cooled. The benzoate forms silky 
needles, m. p. 151—152°, and yields a hydrazo-derivative, m. p. 
151—153°.  0-p-Bisbenzeneazo-o-3-xylenol forms golden-brown, silky 
needles, m. p. 165—166°.  p-p-Witrobenzeneazo-o-3-xylenyl methyl 
ether crystallises in dark brick-red masses of slender needles, m. p. 142°. 

p-Benzeneazothymol forms pure yellow needles, m. p. 95:°5—96°5°, 
and o-p-bisbenzeneazothymol has m. p. 181°. Mazzara and Pozzetto 
(A., 1885, 893) described less pure products. Similarly, p-benzeneazo- 
carvacrol forms orange-red leaflets, m. p. 99°5—-100°5‘, and the bisazo- 
compound dark brown plates, m. p. 158°, whereas Mazzara (A., 1885, 
1132) quoted other constants. 

p-Nitrobenzeneazo-m-tolyl methyl ether, C,,H,,0,N,, crystallises in 
sparkling, orange-red, flat needles and leaflets, m. p.138°. p-Benzeneazo- 
o-nitro-m-cresol, C,,H,,O,N,, forms small, yellowish-brown crystals, 
m. p. 83—85°. Lthyl p-benzeneazo-m-cresotate, C,,H,,0O,N,, forms 
orange-yellow needles, 

p-Xylenol was nitrated in acetic acid solution by the fuming acid, 
and the product was distilled in steam, when the para-derivative 
remained behind and o-nitro-p-xylenol and p-xyloquinone passed over. 
The former was removed from the ethereal extract of the distillate by 
shaking with sodium carbonate selution and obtained, for the first 
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time, in the form of flat, golden yellow needles, m. p. 34—35°, b. p, 
150°/15 mm, J.C. W. 


The Migration of Acid Residues in Hydrazo-compounds 
and Hydrazones. K. von Auwers and F. Micnaetis (Ber., 1914, 
47, 1297—1304).—It has already been shown that, during the 
reduction of acetylated benzeneazo-p-cresol, the acetyl group wanders 
from oxygen to nitrogen, whereas no rearrangement takes place in the 
case of the benzoyl derivative (A., 1908, i, 480). In a later paper 
(A., 1909, i, 436) it was demonstrated that the presence of a sub- 
stituent in either nucleus prevented this transformation, except in the 
one instance of a methyl group in the para-position of the benzene, 


- but not of the cresol nucleus. It is now shown that the ethyl group 


also permits the migration of the acetyl group. It has also been 
tested whether the benzoylphenylhydrazone of p-xyloquinone suffers 
the same rearrangement as the benzoylphenylhydrazone of benzo- 
quinone, which changes into p-benzoxyazobenzene by the action of 
alkalis (Willstatter and Veraguth, A., 1907, i, 453; Auwers and 
Eisenlohr, A., 1909, i. 915). In this case, however, the transformation 
is not complete after some weeks. The benzoylphenylhydrazones of 
the two quinones are both dimorphic. 

The coupling of p-ethylphenol and benzenediazonium chloride 
proceeds smoothly in alkaline solution. 0o-Benzeneazo-p-ethylphenol, 
C,,H,,ON,, forms lustrous, yellowish-red, silky needles, m. p. 48°, and 
the benzoyl derivative crystallises in orange, quadratic prisms, m. p. 86°. 
When this is carefully reduced in alcoholic solution by zinc dust 
and acetic acid, it yields O-benzoyl-o-benzenehydrazo-p-ethylphenol, 
C,,H,,0,N,, which forms white, slender, silky needles, m. p. 154—156°. 
When warmed with the reducing agents, however, hydrolysis succeeds 
reduction and, three of the four products, namely, aniline, benzanilide 
and o-benzanilido-p-ethylphenol, C,,H,,0.N, have been isolated. The 
latter forms pearly leaflets, m. p. 153—154°. The acetyl deriva- 
tive of the above azo-compound is liquid, but the product of reduction 
by sodium amalgam, namely, N®-acetyl-o-benzenchydrazo-p-ethylphenol, 
OH-C,H,Et-NH-NAcPh, forms minute, white needles, m. p. 105—107°. 
This compound dissolves in dilute sodium hydroxide, and is, therefore, 
a free phenol. The position of the acetyl group is also proved by the 
fact that acetanilide, but not a trace of aniline, is obtained when the 
compound is boiled with zinc dust and dilute ammonium chloride. 

o-p-Ethylbenzeneazo-p-ethylphenol, C,,H,,ON,, forms flat, glistening, 
orange needles, m. p. 44—45°. The crude, oily acetate may be reduced 
by sodium amalgam to N*-acetyl-o-p-ethylbenzenehydrazo-p-ethylphenol, 
OH-C,H,Et-NH-NAc:C,H,Et, which forms small, white, branched 
needles, m. p. 94—96°, and dissolves in dilute alkali hydroxides. 

A solution of as-benzoylphenylhydrazine in sufficient hydrochloric 


Me acid was left with an aqueous solution of p- 
Van xyloquinone, when pure p-«yloguinonebenzoyl- 
on pa ‘NBzPh phenylhydrazone (annexed formula) separated as 
“Me a yellow compound, m. p. 122—124°, which 


erystallises from light petroleum in the same 
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form and remains unchanged during some weeks. It re-solidifies as 
an orange modification after melting, and this stable variety, m. p 
154—155°, crystallises when ether or dilute methyl alcohol is the 
solvent. J.C. W. 


Nitrates of Hydroxyazo-compounds. G. CHARRIER and G. 
Ferrert (Gazzetta, 1914, 44, i, 405—410).—It has been previously 
shown (A., 1913, i, 535,!1111, 1112, 1113) that ethers of arylazo-£- 
naphthols combine with nitric acid to form nitrates which contain 2 
mols. of acid and undergo diazo-decomposition, the nitro-group replac- 
ing the azo-group in the f-naphthol residue with formation of an 
aryldiazonium nitrate and a 1-nitro-2-naphthol ether. It is now found 
that nitrates exhibiting analogous decomposition are given by o- and 
p-hydroxyazo-compounds. These nitrates usually form unstable garnet- 
red or brownish-red crystals with metallic lustre, and decompose 
violently when heated rapidly or even explode spontaneously ; they 
are hygrescopic, and are decomposed into nitric acid and the original 
hydroxyazo-compounds by the action of atmospheric mvisture. Alcohol, 
ether and, in general, organic solvents capable of dissolving nitric acid 
cause similar decomposition. 

p-Benzeneazophenol nitrate, NPh:N-C,H,-OH,2HNO,, forms dark 
garnet-red leaflets, decomposing at about 75° into benzenediazonium 
nitrate and p-nitrophenol. 

p-Toluene-p-azophenol nitrate, C,H,Me*N:N-C,H,-OH,2HNO,, forms 
bright red needles or leaflets, becoming dark garnet-red when dried in 
a vacuum, m. p. 54—55°, and undergoes decomposition into p-toluene- 
diazonium nitrate and p-nitrophenol at about 71°. 

Benzeneazo-a-naphthol nitrate, NPh:N-C,,H,-OH,2HNO,, forms 
cantharides-green leaflets, m. p. 58—59°, and decomposes into benzene- 
diazonium nitrate and 4-nitro-1-naphthol at about 60°. 

Benzeneazo-B-naphthol nitrate, C,,H,,ON,,2HNO,, forms reddish- 
brown needles, with green or golden-metallic lustre, m. p. about 40° 
(decomp.). 

p-Tolueneazo-B-naphthol nitrate, C,H,Me-N:N-C,,H,-OH,2HNO,, 
forms red needles with golden lustre, m. p. 85° (decomp.), and turns 
yellow at about 70° owing to the formation of 1-nitro-2-naphthol in 
consequence of diazo-decomposition. zt. B. P. 


o-Hydroxyazo-compounds Derived from a-Naphthol. G. 
Carrier and L, Casate (Atti R. Accad. Sci. Torino, 1914, 49, 
477—496).— When benzenediazonium chloride acts on an alcoholic 
solution of a-naphthol, a mixture of 2-benzeneazo-l-naphthol and 
4-benzeneazo-l-naphthol is obtained, from which the former can be 
separated by reason of its insolubility in 4% sodium hydroxide. 
2-p-Tolueneazo-l-naphthol can be prepared similarly. 

2-0- Methoxybenzeneazo-l-naphthol, C,,H,,O,N,, forms red leaflets of 
golden lustre, m. p. 180—181° (softening at 178°). It gives a reddish- 
violet coloration with concentrated sulphuric acid. Its methyl ether, 
C,,H,,0,N., forms bright red prisms, m. p. 90—91°, and gives a red 
coloration with sulphuric acid. Its acetyl derivative, C,,H,,0,N,, 
crystallises in red needles, m. p. 106°. 
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4-0-Methoxybenzeneazo-l-naphthol, C,,H,,0O,N,, forms  garnet-red 
leaflets of green or golden lustre, and has m. p. 173° (decomp.). It 
gives an indigo-blue coloration with concentrated sulphuric acid, and 
dissolves even in dilute acids (giving violet solutions) and alkalis 
(giving red solutions). Its methyl ether, C,,H,,0,N,, forms orange- 
yellow leaflets, m. p. 121—122°. The ethyl ether, C,,H,,O,N,, crystal- 
lises in orange-yellow needles, m. p. 84°. The acetyl derivative, 
C,,H,,0,N., forms red needles, m. p. 92°. The benzoyl derivative, 
C,,H,,0,N,, crystallises in yellowish-brown needles, m. p. 140°. 

2-0-Methoxybenzeneazo-l-naphthol can be obtained also from £#- 
paphthaquinone and o-anisilhydrazine, 

2-p-Methoxybenzeneazo-l-naphthol crystallises in garnet-red leaflets, 
m. p. 127—128° (softening at 113°). It dissolves in concentrated 
sulphuric acid, giving a red coloration. On reduction it yields 
p-anisidine and 2-amino-l-naphthol. Its sodium salt forms red leaflets. 
The acetyl derivative, C,,H,,0,N,, forms orange-yellow needles, m. p. 
178°. 

4-p-Methoxybenzeneazo-1-naphthol, C,,H,,0,N,, forms cantharides- 
green needles or golden leaflets, m. p. 168° (decomp. ; softening at 
165°). It gives a blue coloration with concentrated sulphuric acid. 
The sodium salt forms golden leaflets. The methyl ether, C,,N,,0.N,, 
crystallises in reddish-yellow needles, m. p. 134°. The ethyl ether, 
C,,H,,0,N,, forms orange-yellow needles, m. p. 128°. The acetyl 
derivative, C,,H,,O,N,, forms yellow needles, m. p. 119°. 

2-0-Ethoxybenzeneazo-l-naphthol, C,,H,,0O,N,, crystallises in red 
needles, which have a green lustre, and have m. p. 162° (softening 
slightly about 159°). Concentrated sulphuric acid dissolves it with 
production of a red coloration tinged with violet. The acetyl derivative, 
C,9H,,0,N., forms red needles, m. p. 77—78°. 

4-o-Ethoxybenzeneazo-l-naphthol, C,,H,,O,N,, crystallises in dark 
garnet-red needles, m. p. 160—161°. It gives an indigo-blue colora- 
tion with concentrated sulphuric acid. The methyl ether, C,,H,,.0O.N,, 
forms bright red, prismatic crystals, m. p. 91°. The ethyl ether, 
CoH ,0,N., forms red needles, m. p. 98°. The acetyl derivative, 
C.,H,,0,N., crystallises in red needles, m. p. 101°. The benzoyl 
derivative, C,,H,,O,N,, forms red needles, m. p. 111°. R. V. 8. 


Preparation of Compounds of Trypan-red with Iodine and 
Other Substances. Robert B. Krauss (J. Amer. Chem. Soc., 1914, 
36, 961—970).—Lewis (Arch. Intern. Med., 1912, 10, 68) has found 
that trypan-red and certain other dyes have a more or less selective 
affinity for different portions of the tuberculous tissue produced 
experimentally in the rabbit. It was considered that owing to this 
fact it might be possible to distribute various physiologically active 
substances, such as iodine, to the diseased tissue. Compounds of 
trypan-red containing iodine in the molecule have therefore been 
prepared. 

On treating trypan-red with potassium iodide and water and adding 
sulphuric acid, the iodo-derivative of trypan-red, 
NH,°C,,H,(SO,Na),*N,°C,H,(SO,H)-C,H,°N,°C,,H,1(SO,Na),"N H,, 
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is produced as a crimson powder. Di-iodv-trypan-red, 
NH,°C,,H,1(SO,Na),°N,°C,H,°C;H,(SO,H)-N,°C,,H,1(SO,Na),°N H,, 
obtained by the action of an alcoholic solution of iodine on trypan-red 
in presence of mercuric oxide, is a red dye. A compound of trypan-red 
with iodoform was obtained as a dark brown substance. Tetraiodo- 
trypan-red, C,,H,,N,0,,S;Na,I,, obtained by the Sandmeyer reaction 
is also dark brown; when dissolved in 20% sodium hydroxide and 
treated with chlorine, it is converted into di-todo-di-iodoso-trypan-red, 

10-C,,H,1(SO,Na),*N,°C,H,(SO,H)-C,H,"N,°C,,H,1(SO,Na),-I0. 
Condensation products of trypan-red were obtained with phenol, o-, m- 
and p-cresols, thymol, guaiacol, pyrrole, and cineole, and their iodine 
derivatives were prepared. Dicinnamoyldi-o-, -m-, and -p-cresol-trypan- 
reds, and the corresponding dicinnamoyldi-tri-iodo-cresol-trypan-reds are 
also described. 


The Reactions of Benzoylbenzylidenehydrazide Chloride 
and of Dibenzoylhydrazide Dichloride. R. Srouté and Fr. 
Hetwertu (Ber, 1914, 47, 1132—1141).—Dibenzoylhydrazide 
dichloride has already been shown to condense with bases producing 
cyclic compounds (Stollé and Thomi, A., 1906, i, 461; Stollé and 
Weindel, idid., 707), and it is now showa that benzoylbenzylidene- 
hydrazide chloride also reacts similarly with bases forming open-chain 
compounds which can undergo transformation into cyclic substances. 

Benzoylbenzylidenehydrazide chloride, CPhCl:-N-N:CHPh (compare 
Stolle, A., 1912, i, 504), was prepared by passing chlorine into a 
cold solution of benzaldazine in carbon tetrachloride ; the liquid, after 
the removal of the separated benzaldazine hydrochloride, was evapo- 
rated in a vacuum, when pure benzoylbenzylidenehydrazide chloride, 
m. p. 57°, remained. When a boiling alcoholic solution of this 
substance was treated with dry ammonia, ammonium chloride separated, 
whilst benzoylbenzylidenehydrazidine, NH,*CPh:N-N:CHPh, yellow 
needles, m. p. 134°, together with some diphenyltetrazine was formed 
in the solution. If the separation and treatment of the soluble portion 
of the products is protracted, 2: 5-diphenyl-1:3:4-triazole is almost 
alone obtained. 

Interaction of benzoylbenzylidenehydrazide chloride and ethylamine 
in the presence of benzene in a sealed tube at the ordinary tem- 
perature gave rise to a-ethylaminodibenzylidenehydrazine, 

NHEt:CPh:N-N:CHPh, 
as an oil; hydrochloride, m. p. 106°. This was accompanied by some 
2 : 5-diphenyl-1-ethyl-1 : 3 : 4-triazole, needles, m. p. 159°, which becomes 
the main product at 100°, and a little diphenyltetrazine. 

With an ethereal solution of aniline at the ordinary temperature, 
benzoylbenzylidenehydrazide chloride slowly reacted, giving a-anilino- 
dibenzylidenehydrazine, NHPh-CPh:N-N:CHPh, a yellow, crystalline 
powder, m. p. 126°. In boiling benzene solution the only product of 
the reaction was | :2:5-triphenyl-l :3:4-triazole, which also appeared 
to a small extent as a by-product at the ordinary temperature. 

On shaking an ethereal solution of benzoylbenzylidenehydrazide 
chloride with -hydrazine hydrate there was obtained a-hydrazino- 
dibenzylidenehydrazine, NH,*NH-CPh:N-N:CHPh, silvery leaflets, 
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m. p. 175—185° (decomp.), according to the rate of heating. When 
an alcoholic suspension of this substance was heated with benzal- 
_ dehyde, benzoyldibenzylidenehydrazonehydrazide, 
CHPh:N-N:CPh:-NH:N:CHPh, 

greyish-yellow needles, m. p. 113°, was formed; the hydrochloride, 
canary-yellow crystals, m. p. indistinct near 145°, was also obtainable 
by the action of hydrochloric acid on a-hydrazinodibenzylidene- 
hydrazine in the cold. The action of an aqueous solution of sodium 
nitrite and dilute hydrochloric acid on an alcoholic-ethereal suspension 
of this last-named hydrazine base converted it into a-azoiminodi- 
benzylidenehydrazine, CPhN,:N-N:CHPh, yellow needles, m. p. 72°, 
which on treatment in the cold with an alcoholic solution of sodium 
ethoxide lost the azoimide group with formation of sodium azoimide 
and a-bydroxydibenzylidenehydrazine, OH*CPh:N-N:CHPh, and on 
heating in alcoholic solution gave 1-benzylideneamino-5-phenyl- 


1:2:3:4-tetrazole, Longa *N:CHPh, colourless needles, which ex- 


plodes feebly on rapid heating above its m. p., 105°. The benzylidene 
radicle can be removed from this product by heating with hydrochloric 
acid, the structure of the resulting 1-amino-5-phenyl-1 : 2 : 3 : 4-tetrazole, 


i> ‘NH,, m. p. 155°, being confirmed by treatment with 


nitrous acid, which gave rise to 5-phenyltetrazole, m. p. 213°, and 
nitrous oxide. 

The only products obtained from the interaction of benzoylbenzyli- 
denehydrazide chloride and phenylhydrazine whether in cold ethereal 
solution or without a solvent were benzaldehydephenylhydrazone and 
3 : 6-diphenyl-1 : 2:4 : 5-tetrazine, the latter being also formed in the 
action with ammonia and ethylamine. 

When an ethereal solution of dibenzoylhydrazide dichloride was 
heated with an excess of ethyl sodiomalonate for 20 hours under 
reflux, there was produced the azine of ethyl benzoylmalonate, 
CH(CO,Et),*CPh:N-N:CPh-CH(CO,Et),, yellow, prismatic crystals, 
m. p. 103°. D. F. T. 


Rearrangement of, and Salt Formation by, Hydrazo- 
ketones. I. Lirscnirz (Ber., 1914, 47, 1401—1407).—By reason of 
enolisation and the activity of partial valencies, hydrazodiketones 
should exhibit polychromism, like the oximino-ketones (A., 1913, i, 
1361), the rearrangement into coloured azo-enols being represented by 
the scheme (I). 


-CO -C(OH) 
(I.) | —_ , 
-CO-:C:N-NHR —-CO°C-N—=NR 
-CO-OH -C(OH) O 
(11.) { | ae. 5 | Vl 
-CO-C——CH -CO:C—--C-H 


An analogous rearrangement of hydroxymethylenediketones (II), 
however, would cause no important changes in the chromophoric 
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groups. It has indeed been found that the yellow hydroxymethylene- 
indanedione (Errera, A., 1903, i, 854) and its sodium salt are optically 
identical, whereas the yellow condensation product of dimethyl- 
dihydroresorcin with benzenediazonium chloride forms - orange-yellow 
to red salts. In the latter case it has also been possible to prepare the 
methyl derivatives of both forms. The red methyl ether of the con- 
densation product is easily degraded by reduction into aniline and a 
piimary base and is therefore of the azc-enol type (III), whereas the 
izomeric phenylmethylhydrazone (LV) obtained by the action of pbenyl- 
methylhydrazine on dibromodimethyldihydroresorcin is white. 


CMe,<oH? COME). o.N, Ph. OMe or "CO>C:N,MePh. 
(III.) av.) 


The absorption spectrum shows that the yellow condensation pro- 
duct with diazonium chloride is itself an azo-enol, whereas Baly, Tuck 
and Marsden (T., 1907, 91, 1572) were of the opinion that only the 
salts of such compounds are azo-enolic. 

Benzeneazodimethyldihydroresorcin, O,,H,,O,N,, crystallises from 
alcohol in sulphur-yellow, thick prisms, m. p. 146°. It decomposes 
alkali carbonates, and forms yellow ammonium and pyridine salts, 
yellowish-orange to reddish-orange sodium and potassium salts, and a 
dark red silver salt. The methyl ether (III.) is best prepared by the 
action of methyl sulphate, and forms red prisms, m. p. 143. 

2:2-Dibromodimethyldihydroresorcin (Haas, T., 1906, 89, 189) 
reacts vigorously with as-phenylmethylhydrazine in cold, alcoholic 
solution, yielding the pale yellow trihydrazone, 

C,H,Me,[NH-NMePh],, 
m. p. 224°, together with much red resin, The hydrochloride of 
the base gives rise only to resin. In pyridine, a mixture of the 
mono- and tri-hydrazones is obtained, but the hydrazodiketone (1V.) 
is best prepared by the action of the base in alcoholic solution in 
presence of potassium ethoxide. It is more soluble than the tri- 


hydrazone in benzene, and forms soft, snow-« hite leaflets, m. p. 179°. 
J. C. W. 


Protein Precipitation by Protein. Bern ar Uccatas (Biochem. 
Zeitsch., 1914, 61, 469—505).—The author has carried out a detailed 
study of the precipitation of proteins by caseinogen and hemoglobin. 
These particular proteins have been chosen as it is possible to readily 
determine the composition of the precipitates, in the former case by 
phosphorus estimations, and in the latter case colorimetrically, by a 
method described fully. As a result of examinations of precipitates 
produced by very varied methods of precipitation, the author draws 
the following conclusions. The precipitates, within certain narrow 
limits, have a constant composition when produced (a) by hemoglobin 
when in excess, or when in such quantity as is just necessary to precipi- 
tate the basic protein ; (b) by caseinogen by excess both of this and the 
basic protein ; by choosing in this case the correct proportions, both 
proteins are precipitated quantitatively. The composition in these 
cases is independent of the method of precipitation. An excess of non- 
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basic protein dissolves the precipitate. The components of the 
precipitate cannot be precipitated from a solution separately by 
precipitating reagents. The hemoglobin-caseinogen precipitate forms, 
however, an exception to this rule. The author discusses in detail the 
nature of the protein precipitates, and inclines to the view that they 
are chemical compounds of proteins with one another, rather than 
adsorption complexes. 8. B. 8. 


The Methylation of Proteins. J. Herzic and K. LANDSTEINER 
(Biochem. Zeitsch., 1914, 61, 458—463).—By methylation of proteins 
by diazomethane, products containing both NMe and OMe groups 
could be obtained. The reaction is specially marked in the case of 
Witte’s peptone. 8. B. 8. 


Separation of Carbon Dioxide from Proteins. Fritz Lirricu 
(Zeitsch. physiol. Chem., 1914, 90, 441—488).—Estimations of the 
amounts of carbon dioxide liberated from various proteins when boiled 
with acid and with alkali. Whilst the results cannot be said to 
prove that the carbamide group is present in the protein molecule, 
they are consistant with the view of the presence of carbamide. 

N. H. J. M. 


Protein Hydrolysis. Wuti1am Wynn Paatr Pirtom (Biochem. J., 
1914, 8, 157—169).—Many of the simpler polypeptides are not pre- 
cipitated by phosphotungstic acid, and a definite point in hydrolysis 
occurs at which complex polypeptides are broken down into simpler 
ones, most of which are not precipitable by phosphotungstic acid. It is 
advantageous to stop the hydrolysis here in order to isolate complex 
polypeptides. The results on nitrogen distribution and yield of amino- 
acids emphasise the difference between caseinogen and egg-albumin, 
which were the two proteins employed. 


Changes in the Physical Conditions of Colloids. XVIII. 
The Protein Salts of Different Acids. Wotraane Pau and 
Max Hirscurerp (Biochem. Zeitsch., 1914, 62, 245—265).—The 
combination of serum albumin and dialysed euglobulin-free serum of 
horse, gelatin, and deamino-gelatin with hydrochloric, sulphuric, and 
acetic acids has been studied by the electrometric method. The amount 
of combination for strong acids can be calculated from the equation 
n'=n—C,/a, where n’ denotes the combined and n the original acid 
concentration, C,, the measured hydrion concentration, and a the dis- 
sociation grade in concentration m. For a weaker acid (acetic acid) 
the following formula was deduced: Cog,coo-=k(n — Cu) — Ci/k+Cu, 
where & is the dissociation constant of acetic acid. In addition, the 
hydrolytic dissociation of the acid salts was determined. Information 
on this point was obtained by the measurement of bound acid in 
varying dilutions of the same mixture. A measurement of hydrolytic 
dissociation was also possible by a graphical method. As acid is added 
to the protein solution a point is attained where a maximum of com- 
bination occurs, which takes place only in presence of excess of acids. 
If the added acid is plotted on the abscissa and combined acid on the 
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ordinate, the difference between the length of the ordinate at any 
point on the curve, when sufficient acid for maximum combination has 
been added, and the ordinate representing maximal combination, will 
give a measure of the amount of hydrolytic dissociation. If % is the 
constant of the mean basic dissociation of the protein (the protein 
being considered as a substance with several basic valencies) then 
ky = kw(1 —x).v/a*, where x is the grade of hydrolysis, and wv the con- 
centration in volumes. If the molecular weight of the protein be taken 
to be between 1000 and 10,000, a number is obtained experimentally 
for ky, which is about the order of that of the basic dissociation constant 
to be expected for the basic dissociation constant of the higher 
polypeptides. The dynamics of the protein-acetate (considered as a 
buffer mixture) are also treated by the authors. 8. B. 8. 


Precipitation of Protein by Zinc Sulphate. II. F. Lipricn 
(Zeitsch. physiol. Chem., 1914, 90, 236—249. Compare A., 1911, 
i, 934).—Another series of experiments with horse-serum and zinc 
sulphate, similar to those formerly described but with a greater con- 
centration of protein, confirms the conclusions then arrived at in 
regard to the stoicheiometric as opposed to the adsorptive character 
of the compounds formed: in this case, however, the compounds are 
of the type ZnO-protein-ZnSO,, which, like the simpler type 
(protein—ZnSO,) revealed in the earlier experiments, has been found 
also in the case of the amino-acids and of the polypeptides. 

Precipitates obtained under different conditions in the neighbour- 
hood of the other maximum referred to in the former paper can be 
analysed directly and are found to have a constant composition, thus 
affording further support of the views advanced thereon. 

The author replies to the criticism of Pauli and Flecker (A., 1912, 
i, 668). R. V.S. 


Fibrin in its Relation to Problems of Biology and Colloidal 
Chemistry. The Problem of Blood Coagulation. E. Hexma 
(Biochem. Zeitsch., 1914, 62, 161—179).—A number of experiments 
are described by means of which clots can be obtained from fibrin. 
lf the latter is dissolved in either alkali or acid, acid or alkali, on 
addition to the solutions until they are neutral, produce precipitation, 
and the precipitates thus produced are gradually converted into fibrous 
gels resembling the ordinary blood-clot. The original precipitate is 
soluble in excess of acid or alkali, and these solutions on neutralisation 
produce phenomena similar to the original fibrin solutions. The author 
is of the opinion that the solution in acid or alkali does not produce 
a degradation product of the fibrin; he is rather of the opinion 
the acid or alkali converts this substance into the form of a sol, which 
in certain circumstances can be converted into a gel, and that fibrin 
itself is to be regarded as a reversible gel. 8. B.S. 


Production of Casein from Caseinogen. Samuzn Baxnetr 
Scuryver (Biochem. J., 1914, 8, 152—153).—Harden and Macallum 
state that cleavage of nitrogen, phosphorus, and calcium occurs in the 
conversion of caseinogen into casein. This does not accord with the 
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author’s results, nor with those of Bosworth. The discrepancy can be 
explained by the fact that they used a solution of the basic calcium 
caseinogenate, whereas the author employed a saturated solution of 
caseinogen in lime water. The author still holds, although he admits 
he does not prove, that casein is a compound of caseinogen and rennin, 
but agrees with Harden and Macallum that casein formation is 
irreversible. W. D. iH. 


Constitution of the Colouring Matter of Blood. Coloured 
Dipyrrylmethane Derivatives. II. O. Pinory, J. Srocx, and 
E. Dormann (Ber., 1914, 47, 1124—1230).—In a previous communica- 
tion (this vol., i, 327) the formation of coloured substances closely 
related to bilirubin by the condensation of hemopyrrole-b and phono- 
pyrrolecarboxylic acid-a with chloroform has been described. By 
the use of perchloroethane, the authors have attempted to prepare 


A A : CR:CR 
bsta f the t c-c< ( here A is N 
substances 0 e type a <B where is o—He 
C 


and B is NH< eet ot Under suitable conditions, hemopyrrole-b 


and perchloroethane yield a crystalline dye which is identical with 
di(4 : 5-dimethyl-3-ethylpyrryl)methane previously obtained by use of 
chloroform. Simultaneously amorphous dyes are obtained, the spectra 
of which approximate closely to those of certain chlorophyll derivatives, 
notably phytochlorin-e. These dyes probably belong to the type 
indicated above, but attempts to purify them have been unsuccessful. 

Preliminary attempts have also been made to condense 4 : 5-dimethyl- 
pyrrole-3-carboxylic acid with formaldehyde with the object of 
obtaining a dye by the oxidation of the condensation product. The 
latter process, however, does not take place in a simple manner. 

2:5- and 2:4-Dimethylpyrrole condense with chloroform in the 
same manner as hemopyrrole-6, whilst their monocarboxylic acid yields 
products with formaldehyde which can be oxidised to similar dyes. 

Dyes similar to the above type are directly obtainable from the 
pyrroles by the action of chloral and glyoxal. 

Di(4 :5-dimethyl-3-ethylpyrryl)methane hydrochloride is obtained 
when hemopyrrole is heated with perchloroethane and aqueous 
alcoholic potassium hydroxide at 185—200°, and the product acidified 
with hydrochloric acid. The course of the reaction depends greatly on 
the temperature employed ; below 185° and about 200°, the crystalline 
hydrochloride is not formed, and the nature of the amorphous dye 
obtained at 185—190° differs from that obtained between 190° and 
200°. In two experiments, one at 185—190°, the other at 200°, two © 
dyes similar in appearance but differing in spectrum were obtained, 
neither of which, however, could be obtained in the crystalline state. 

When 4:5-dimethylpyrrole-3-carboxylic acid is condensed with 
formaldehyde (40%) in the presence of concentrated hydrochloric acid, 
a substance, C,,H,,O,N., colourless, prismatic rods, m. p. 247° (decomp.), 
is obtained, which appears to be the anhydride of the expected 
dicarboxylic acid. Oxidation with potassium ferricyanide yields an 
amorphous, dark violet dye, the hydrochloride of which is a dark violet, 
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microcrystalline powder with a faintly green lustre. The latter has 
not been obtained in the pure state, but appears to have the composition, 
C,,H,,N,Cl. 

The ester of 3: 5-dimethylpyrrole-4-carboxylic acid yields a similar 
condensation product, m. p. 224:5°, which can be oxidised by ferric 
chloride or alkaline potassium ferricyanide to a dye, red needles, 
m. p. 212°. . 


The Action of Hydrazins Hydrate on Methzemoglobin. 
Grorce A. Buckmaster (Proc. physiol. Soc. 1914; J. Physiol. 48, 
xxv—xxvi).—The hydrazine method for estimating the oxygen of blood 
gives values identical with those obtained by the ferricyanide method 
of Haldane and Barcroft. It may also be used to determine the 
amount of oxygen liberated from methemoglobin when this is con- 
verted into reduced hemoglobin ; but the nitrogen evolved (from which 
the oxygen present is deduced) is only about one-half of that yielded 
by oxyhemoglobin. It would, therefore, appear that methzemo- 
globin contains a smaller quantity of oxygen than oxyhemoglobin, as 
originally stated by Hoppe-Seyler (1877), and more recently by 
Kister and Letsche. W. D. iH. 


Preparation of Nucleic Acid from the Thymus of the Calf. 
R. Feurcen (Zeitsch. physiol. Chem., 1914, 90, 261—270).—In the 
preparation of nucleic acid by the usual method, due to Neumann 
(A., 1900, i, 319), the evaporation in presence of sodium acetate is an 


essential part of the process, leading, in fact, to the removal of the 
remaining protein, for if the evaporation is omitted the final product 
gives the biuret reaction. 
The author describes in detail a more rapid method (for which the 
original must be consulted) for the preparation of nucleic acid. 
R. V. 8. 


Nucleohistone. II. H. Sreupet (Zeitsch. physiol. Chem., 1914, 
90, 291—300. Compare A., 1913, i, 1116).—Different preparations 
of nucleohistone differ in composition. When the substance is pre- 
cipitated, the nucleic acid carries with it various proteins in varying 
smounts. The author’s experiments on the estimation of the histone 
in nucleohistone show that even histone cannot always be obtained in 
satisfactorily pure condition. R. V. 8. 


Preparation of the Therapeutically Active Constituent of 
the Pituitary Body in a Crystalline Form. Farswerke vorm. 
Meister, Lucius & Brtninea (D.R.-P. 268841).—The extract is com- 
pletely freed from albumin, precipitated with alkaloidal precipitants 
such as phosphotungstic acid, phosphomolybdic acid, tannin, picric 
acid or a solution of iodine in potassium iodide, freed from the precipi- 
tant (for example, phosphotungstic acid) by means of barium hydroxide, 
and the filtrate treated with sulphuric acid. The sulphate thus 
obtained gives, on evaporation of the solution, pale yellow crystals, 
and when freed from sulphuric acid by means of barium hydroxide 
gives the active principle in a crystalline form when the solution is 
evaporated in a vacuum. J.C. C. 


4 
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Preparation of Alkaline Albumose-Silver Compounds. 
CHEMISCHE Fasrik AUF AKTIEN (vorM. E. Scurertne) (D.R.-P. 268968). 
—A solution of a silver salt in ammonia is treated with albumose and 
the solution is evaporated to dryness in a vacuum. The products are 
brown and contain about 7% of silver which is not precipitated when 
the compounds are treated with ammonium sulphide or sodium chloride. 
Hydrochloric acid gives a precipitate which is dissolved when excess of 
the acid is added. J.C. C. 


The Formation of a Peptone from Caseinogen by the 
Prolonged Action of Dilute Hydrochloric Acid in the Cold. 
Castmir Funk and James Water MocLeop (Biochem. J., 1914, 8, 
107—109).—One kilo. of commercial caseinogen was left in contact 
with 5 litres of a 1% solution of hydrochloric acid for three months ; 
the filtrate was found to contain a substance which proved to be a 
peptone ; the yield of product obtained was 14 grams, It contained 
13°35% of nitrogen, and some of the amino-acids in it were estimated. 
The only diamino-acid in it was lysine; the nature of the monoamino- 
acids is still unknown. W. D. H. 


Pepsinglutinpeptone. M. Siecrriep (Zeitsch. physiol. Chem., 
1914, 90, 271—285. Compare Siegfried and Schmitz, A., 1910, i, 
448).—The author has applied to this substance the treatment with 
silver sulphate and barium hydroxide suggested by Kossel. A detailed 
examination of the product, by the methods formerly employed (loc. cit.) 
as well as by others, shows it to be identical with the untreated 
substance in all respects except rotatory power; this is less than 
before treatment, but the diminution may be due to racémisation by 
the barium hydroxide used. R. V. 8. 


Action of Pepsin and Trypsin on one Another. Epwarp 
Starrorp Epie (Biochem. J., 1914, 8, 193—203).—Excess of trypsin 
inhibits the action of pepsin in acid solution, but does not destroy it. 
The inhibition is not due to the protein associated with trypsin. This 
power is lost to some extent if the trypsin is previously boiled. The 
trypsin may combine with the protein without digesting it, and thus 
the pepsin cannot act on the protein. The converse action of pepsin on 
trypsin is not so marked, and its inhibiting power is largely destroyed 
by heat. The action is explained in the same way. W. D. iH. 


Mutual Action of Certain Digestive Ferments. J. H. Lone 
and G. W. Muuteman (Arch, Internat. Med., 1914, 13, 314—318).— 
It is shown that whilst pepsin has some action on amylopsin, the 
action is not always as distinct with commercial specimens owing 
to the varying amounts of inorganic salts present. The salts may 
neutralise the small amount of acid-and so prevent the pepsin being 
activated. In the normal action in the body no action of the pepsin 
on amylopsin is likely to occur, owing to neutralisation; some 
destruction of amylopsin may, however, occur in the stomach. 

The destructive action of acid on trypsin is accelerated by the 
presence of pepsin, the action being modified, to some extent, by the 
VOL. CVI. i. 3 ¢ 
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presence of protein. The results seem to support the view that pepsin 
is antagonistic to the tryptic ferment under practical conditions. 
N. H. J. M. 


A Thermo-stable Form of Invertase. O. Durizvux (Bull. Soe. 
chim. Belg., 1914, 28, 99—101).—A series of extracts has been 
prepared from dried yeast, baker’s yeast, brewer’s yeast, and hefanol. 
Portions of the extracts have been heated at 50°, 70°, 80°, 90°, and at 
the boiling point fora minute and also under 1, 2, and 3 atmospheres’ 
pressure, then cooled and filtered. The behaviour of the filtrates 
towards sucrose solution has been investigated, when it is found that 
the inverting power of the filtered extract is suppressed when it is 
heated to 80°, whilst the liquid separated from an extract which 
has been heated to the boiling point still shows an appreciable activity 
greater than that of an extract heated at 70°. The cause of the 
phenomenon is found in the absorption of the invertase by the 
coagulated protein substances, since when this coagulum is boiled with 
water and filtered, the filtrate is found to have inverting power. 

H. W. 


The Reversibility of Invertase Action. A. BLAGOVESTSCHENSKI 
(Biochem. Zeitsch., 1914, 61, 446—457).—As a result of experiments 
on the action of the ferment on inverted sugar in various concentra- 
tions, the author draws the conclusion that there is no evidence of 
synthetic formation of sucrose. There is no object in attempting to 
discover such a synthesis in solutions weaker than 50—60% as 
this would be contrary to the second law of thermodynamics. The 
changes of the reaction rates during hydrolysis can be expressed by 
the equation of a unimolecular reaction, the deviations from con- 
stancy found being due to experimental errors, whilst the deviations at 
the end of the reaction are due to the combination of the ferment 
with the hydrolysis products, There is, however, a possibility of a 
synthesis of maltose. 8. B. 8. 


Examination of the Amylolytic Diastase of the Pancreas. 
P. Macquarre (Compt. rend., 1914, 158, 1289—1291).—An examina- 
tion of the hydrolysing power of fresh pig’s pancreas on potato starch 
during one hour under the official conditions. The amounts of 
pancreatic pulp were varied, as were also the amounts of starch on 
which they acted. The amount of starch converted into reducing 
sugar in one hour at 55° never exceeded 45% of the total and dropped 
to 384% when the amount of starch used was increased. Similar 
results were obtained with dry pancreatin. The results are drawn up 
in a table for use in determining the strength of amylolytic ferments, 
and in particular of pancreatic amylase. W. G. 


The Behaviour of Emulsin in the Presence of Collodion. 
Roy E. Crausen (J. Biol. Chem., 1914, 17, 413—441).—The time course 
for the absorption of emulsin by collodion films gives decreasing values 
for the unimolecular constant, and yields a curve like that for pro- 
cesses determined by capillary forces ; fixation may be a surface con- 
densation phenomenon. Between 25° and 45°, the temperature- 
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coefficient is 1:17. The absorbed enzyme can be largely regained by 
placing the films in solutions of the substrate, or by dissolving the 
collodion. The absorptive power of the films decreases with repeated 
use. There is no evidence that the enzyme is converted into inhibi- 
tory substances. W. D. H. 


Action of Ricinus Lipase on Fats. N. V. Tancov (J. Russ. 
Phys. Chem. Soc., 1914, 46, 333—343).—The lipase used in the 
. author's experiments was prepared by the following method, which 
yields the enzyme in a convenient form. The Ricinus seeds, freed 
from shell, were pounded and mixed with castor oil in the proportion 
1:1 to a thick paste, which was centrifuged until the precipitate no 
longer separated into an upper powdery and a lower clotted layer. 
The upper part was then separated by means of ether, washed with 
water and dried over calcium chloride. Its emulsion in ether was next 
filtered by means of a pump, and the residue washed with ether and 
dried to a fine, white powder. This preparation loses its activity after 
about a fortnight. 

A number of experiments were made on the action of the lipase on 
olive oil, the proportions of enzyme, oil and acid present being varied. 
The results show that the substrate and the products formed from it 
alter the behaviour of the lipase towards the activating acid, and hence 
form compounds with the enzyme. These compounds must be regarded 
as intermediate, since in presence of the products and of comparatively 
large proportions of substrate, the scission of fat by the lipase proceeds 
with concentrations of acid considerably exceeding those which arrest 
the reaction when the products are absent and the proportions of sub- 
strate comparatively small. The action takes place, therefore, not by 
means of “ free” lipase, but by way of intermediate compounds of the 
lipase with the substrate and its products. The intermediate com- 
pounds of lipase with the products of its action are decomposed more 
readily by low than by high concentrations of acid, their stability 
diminishing with the latter toa minimum, which is found to correspond 
with the optimal activity of the enzyme. With high concentration of 
acid, the substrate and its products in the system undergo an 
irreversible change. T. H. P. 


Enzyme Action. X. Lipolytic Properties of Human 
Duodenal Contents. K. Grorce Fatk (J. Amer. Chem. Soc., 1914, 
36, 1047—1057).—A study has been made of the lipolytic activity of 
human duodenal contents under varying conditions. Two lipases were 
detected, one of which, formed asa rule after the ingestion of food, 
was under certain conditions more active towards glyceryl triacetate 
than towards ethyl butyrate, whilst the other, present when food had 
not been taken, was more active towards ethyl butyrate than towards 
glyceryl triacetate. The occurrence of lipases showing similar varia- 
tion in their activity towards esters has been observed by the author in 
the castor bean (this vol., i, 98), and by Loevenhart in extracts of the 
pancreas and liver of various animals (A., 1907, ii, 281). The 
influence of several salts and alcohols on the activity of the duodenal 
contents towards glyceryl triacetate and ethy] butyrate was — 
3e2 
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The Fermentative Decomposition of Hydrogen Peroxide. 
L. Micwartis and H. Percustrein (Biochem. Zeitsch., 1914, 62, 
295—298).—A reply to Waentig and Steche (this vol., i, 605). 

8. B.S. 


Reduction of 3: 5-Dinitro-4-aminophenylarsinic Acid. L. 
Benpa (Ber., 1914, 4'7, 1316—1318).—The above acid (A., 1912, i, 
328) has been reduced by the addition of ferrous chloride to an 
alkaline solution. The product, 3:4:5-triaminophenylarsinic acid,’ 
C,H,,0,N,As,H,0, crystallises from boiling water in colourless needles, 
decomp. 170—175°, and dissolves in dilute mineral acids, alkali 
hydroxides or carbonates and ammonia. The compound may be trans- 
formed into 3:4:5:3': 4’:5’-hexaminoarsenobenzene, which is the 
product when the reduction of the nitro-compound is performed in acid 
solution (compare Boehringer & Séhne, P.-A.B. 66891). 

J.C. W. 


Action of Arsenic Trichloride on Monoalkylaromatic Bases 
and on Phenylalkylglycine Esters. Kari Ocusiin (Ann. Chim., 
1914, [ix], 1, 239—251).—The author has prepared a number of new 
phenyl- and tolyl-alkylaminoacetic esters and studied their reactions 
with arsenic chloride, and also the reactions of monoalkylaromatic 
amines with the latter substance (compare Michaelis, 1902, i, 411, 
515). 

On warming dimethylaniline with propyl chloroacetate at 150—225°, 
propyl phenylmethylaminoacetate, NMePh:CH,°CO,Pr, b. p. 175°/ 
24 mm., is obtained. Other esters have been similarly prepared as 
under: amyl phenylmethylaminoacetate, b. p. 179—181°/17 mm. and 
300—302°/760 mm. ; amyl phenylethylaminoacetate, b. p. 187°/18 mm. ; 
amyl phenylamylaminoacetate, b. p. 215—216°/20 mm.; ethyl o-tolyl- 
methylaminoacetate, b. p. 146—150°/16 mm. ; amyl o-tolylmethylamino- 
acetate, b. p. 180—182°/17 mm. and 298°/760 mm. 

Phenylmethylaminoacetic acid is obtained as a crystalline mass, m. p. 
95—100°, on hydrolysing any of its esters with fuming hydrochloric 
acid, dissolving the hydrochloride formed in water, and extracting 
with ether, which solvent is then allowed to evaporate, leaving the 
free acid. 

In condensing these substances with arsenic trichloride the presence 
of some dry pyridine is found materially to favour the action. Arsenic 
trichloride (150 grams), amyl phenylmethylaminoacetate (200 grams), 
and pyridine (70 grams) are heated for two and a-half hours at 
100—112°. The product is poured on to ice before it solidifies, and 
washed with water. The oily layer is dissolved in ether and shaken 
with a solution of sodium carbonate and some hydrogen peroxide. 
The amyl ester of phenylmethylglycinearsine oxide, 

AsO:C,H,,NMe-CH,°CO,°C,H,,, 
separates in a crystalline form, m. p. 133—134°. On adding hydro- 
chloric acid to the sodium carbonate solution an oil separates, which 
slowly crystallises, and is separable by means of warm acetic acid into 
the amyl ester of phenylmethylglycinearsinic acid, 
AsO,H,°C,H,*NMe-CH,:CO,°C,H,,, 
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m. p. 118°, and the ester of diphenylmethylglycinearsinic acid, 

AsO,H(C,H,*NMe-CH,°CO,°C,H,,).. 
Similarly there have been prepared the ethyl ester, m. p. 169°, and 
the propyl ester, m. p. 154°, of phenylmethylglycinearsinic acid, and 
the amyl ester, m. p. 107°, of the corresponding o-tolyl acid. 

Phenylmethylglycinearsinic acid is obtained by saponifying one of its 
esters with sodium hydroxide and acidifying the solution with acetic 
acid. It decomposes at 180°. On warming for three hours at 50—55° 
with V-sodium hydroxide and sodium hyposulphite solution, this acid 
is converted into arsenophenylmethylglycine, 

As,(C,H,-NMe-CH,°CO,H),, 
a yellow powder, moderately stable in air, soluble in alkali carbonates, 
from which solutions alcohol precipitates the alkali salt as a pale 
yellow powder stable in air and soluble in water. 

Diphenylmethylglycinearsinic acid, AsO,H(C,H,*NMe*CH,°CO,H),, is 
prepared by saponifying its esters, and it decomposes at 180—190°. 
Two other acids have been similarly prepared: phenylethylglycine- 
arsinic acid, decomposing at 178°, and phenylamylglycinearsinic acid, 
decomposing at 180°. 

The monoalkylanilines react similarly with arsenic trichloride in 
the presence of pyridine, giving the corresponding alkylaminophenyl- 
arsinic acids and small quantities of dialkylaminodiphenylarsinic 
acids, which are removed by precipitating the solutions of the sodium 
salts with alcohol. Zthylaminophenylarsinic acid decomposes at 190°, 
and amylaminophenylarsinic acid decomposes at 182°. 

From experiments performed it appears that arsenophenylmethyl- 
glycine has a remarkable activity in the cases of infection of mice by 
Tryp. Evansii and Tryp. Rhodesiense. The drug applied by hypoder- 
mic injections has apparently no detrimental effect on mice and guinea- 
pigs. W. G. 


Preparation of Reduction Products of Organic Arsenic 
Compounds. Hernricn Bart (D.R.-P. 270568).—Organic derivatives 
of arsenic or arsenious acids can be electrolytically reduced in alkaline, 
neutral or acid solution. J.C. C. 


Preparation of 3: 3’-Dinitro-4 : 4’-dihydroxyarsenobenzene. 
FaRBWERKE voRM. Meister, Lucius & Brinine (D.-R.-P. 269886, 
269887. Compare D.R.-P. 206456, A., 1909, i, 347).—3 : 3’-Dinttro- 
4: 4'-dihydroxyarsenobenzene is obtained by reducing 3-nitro-4-hydroxy- 
phenylarsinic acid or the corresponding arsenoxide by means of stannous 
chloride (lst patent), or hypophosphorous acid (2nd patent). The 
compound is a bright yellow powder which inflames when dry. 

J.C. C. 


Preparation of Arseno-metallic Derivatives. FARBWERKE 
vorM. Meister, Lucius & Brtnine (D.R.-P. 270253, 270256, 270257. 
Compare this vol., i, 345).—(I) Compounds similar to those described 
in the chief patent (268220, loc. cit.) are obtained by treating 3 : 3’-di- 
amino-4 ; 4’-dihydroxyarsenobenzene with salts of mercury, silver, or 


copper. 
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(II) The polyarseno-compounds obtained by reducing a mixture of 
an arsinic acid and an inorganic arsenic compound (D.R.-P. 270254, 
this vol., i, 609) may be used instead of 3 : 3’-diamino-4 : 4'-dihydroxy- 
arsenobenzene in the above reaction. 

(III) Similar compounds to the above are obtained from arseno- 
phenylglycine and gold chloride, the sodium derivative of 4: 4’-di- 
hydroxyarsenobenzene and gold chloride, arsenobenzene and silver 
nitrate, and sodium 3: 4 : 3’ : 4’-tetra-aminoarsenobenzeneformaldehyde- 


sulphoxylate. J.C. C. 


Preparation of Amino-derivatives of Primary Aromatic 
Antimony Compounds. Cuemiscur Fapr'k von Heypen (D.R.-P. 
270488).—The compounds are prepared by reducing the corresponding 
nitro-derivatives or by hydrolysing the acylamino-derivatives. 

p-Aminopheny/stibinie acid is obtained by hydrolysing the acetyl com- 
pound with 5% sodium hydroxide. On heating it decomposes without 
melting. It decomposes gradually on keeping, but the sodium salt is 
more stable. m-Aminophenylstibine chloride hydrochloride, prepared by 
treating m-nitrophenylstibinic acid with stannous chloride and hydro- 
chloric acid, forms white leaflets, m. p. 215°. On oxidising its 
alkaline solution with hydrogen peroxide, m-aminophenylstibinic acid is 
obtained. 

3-Amino-4-hydroxyphenylstibinic acid is obtained by reducing the 
nitro-acid with sodium hyposul phite. It is unstable and decomposes on 
heating. The sodiwm salt is also mentioned. J.C. 0. 


Preparation of Derivatives of Bismethylaminotetra-amino- 
arsenobenzene which are Readily Soluble in Water with a 
Neutral Reaction. CO. F. Borurincer & Séune (D.R.-P. 269660).— 
The substance dissolves readily in aqueous alkali or ammonium 
hydrogen carbonate solutions to form compounds (probably carbamates), 
which can be isolated by precipitation with alcohol or acetone, and are 
readily soluble in water. J. C. C. 


Mechanism of the Grignard Reaction. Lampert THorP and 
Oxtver Kamm (J. Amer. Chem. Soc., 1914, 36, 1022—1028).—In 
accordance with Stadnikov’s oxonium theory of the constitution of 
organo-magnesium compounds (A., 1911, i, 435; 1912, i, 109, 971, 
972 ; 1913, i, 1183, 1335), it should be possible to obtain an oxonium 

1 1 
compound of the type R>O< Mex in two different ways: (1) from 
R!-O-R! and R2X, and (2) from R’-O-R? and R'X. 

In order to test this question, experiments have been made on the 
action of magnesium on (1) a mixture of diethyl ether and bromo- 
benzene, and (2) a mixture of phenetole and ethyl bromide. The 
product resulting from the former reaction when decomposed with 
dilute sulphuric acid yielded benzene (61% of the theoretical), diphenyl, 
ether, hydrogen, and a small quantity of hydrocarbon insoluble in 
fuming sulphuric acid, and when decomposed with carson dioxide 


it furnished benzoic acid, but no propionic acid. 
In the second case, the product on decomposition with dilute 
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sulphuric acid yielded ethane (97% of the theoretical), and on decom- 
position with carbon dioxide gave propionic acid. These results 
indicate that the compounds formed in the two cases are not identical, 
and they are therefore at variance with Stadnikov’s theory. It is not 
necessary to assume an oxonium structure to account for the decom- 
position products obtained in these experiments, but if the assumption 
of such a structure is desired, the Baeyer-Villiger formula is preferable 
to Stadnikov’s. E. G. 


The Grignard Reaction with Aromatic Polyhalogen Deriva- 
tives. E. Vorocex and J. Kénuer (Ber., 1914, 47, 1219—1221. 
Compare Bodroux A., 1904, i, 216. Gomberg and Cone, A., 1906, 
i, 822).—The authors have investigated the behaviour of a number of 
polyhalogenobenzenes towards magnesium in ethereal solution in 
order to determine to what extent the ability to form magnesium 
compounds depends on the nature of the halogen atoms in the molecule 
and whether it is possible for more than one halogen atom to enter 
into reaction with the magnesium. They find that whilst o-bromoiodo- 
benzene, the three di-iodobenzenes, and 2: 4-dichloro-l-iodobenzene 
yield magnesium compounds, 2 : 4-dichloro-1-bromobenzene and | : 2 : 4- 
tribromobenzene do not react with magnesium, and hence draw the 
conclusion that the presence of more negative halogen atoms in the 
molecule diminishes, and finally suppresses the ability of the less 
negative halogen atom to enter into reaction with the magnesium. 
The possibility of more than one halogen atom reacting with mag- 
nesium has been investigated in the case of p-di-iodobenzene. When 
heated for twelve hours in ethereal solution and the resulting mag- 
nesium compound decomposed by water, the di-iodobenzene yields 
p-iododiphenyl, benzene and diphenyl, the formation of the two last- 
named substances being due to the decomposition of a dimagnesium 
compound as shown in the following scheme : 

C,H, al C,H,(MglI), +C,H,1-MgI = 
MglI, + MgI-C,H,°C,H,-MgI — C,H;°C,H,. 
F, B. 


Physiological Chemistry. 


A Microrespiration Apparatus and Some Investigations 
therewith on the Temperature-metabolism Curve of Chrysa- 
lides. Avuocust Kroca (Biochem. Zeitsch., 1914, 62, 266—279).—The 
apparatus is constructed on the principle of that used by Barcroft 
for blood-gas analysis by the differential method. It consists of a 
capillary manometer fixed to a millimetre scale. Both limbs of 
the manometer are connected to pressure tubing at the upper end, 
which can be closed by the same screw-clip. Behind each limb 
below the rubber is a branched tube, which connects with flasks, 


i. 764 ABSTRACTS OF CHEMICAL PAPERS. 


in one of which is placed the animal under observation, whilst the 
other serves as a control. These are immersed in a constant tem- 
perature bath. Dilute sodium hydroxide is used to absorb the 
carbon dioxide expired by the animal, and by the rise of the liquid 
(light petroleum or any other convenient substance) in one limb, 
the oxygen consumption can be calculated by a formula given by 
the author. The apparatus has been applied to measure the effect 


of temperature on the respiratory exchanges of Tenebrio chysalides. 
Ss. B. S. 


The Photo-activity of the Blood. V. Scuiarprer (Zcitscn. Biol., 
1914, 68, 521—530).—The blood of pigmented and albino rabbits 
affects a sensitive photographic plate in from sixteen to twenty 
hours. This is due to the red corpuscles, and especially to those 
rich in oxyhemoglobin; oxygen increases and carbon dioxide 
lessens the effect; putrefaction abolishes it. This effect is not attri- 
buted to emission of rays of light from the blood, and so is not 
true photo-activity, but probably depends on the production of 
hydrogen peroxide. Further work on the conditions which lead to 
and influence the formation of hydrogen peroxide is contemplated. 

W. Dz. H. 


Constricting Action of Adrenaline on Cerebral Vessels. 
Cart J. Wiecers (J. Physiol., 1914, 48, 109—112).—The present 
experiments on the completely isolated brain perfused with 
Locke’s solution show that in eight experiments out of thirteen a 
diminution of outflow amounting to a few millimetres occurred 
when adrenaline was added to the fluid. The paper is a reply to 
criticisms made by Dixon and Halliburton on the author’s previous 
work (A., 1905, 11, 846). W. D. H. 


The Different Circumstances of Adrenaline Action on 
Peripheral Vessels. W. A. Sverscunixov (Pfliiger’s Archiv, 1914, 
157, 471—485).—The constriction of blood vessels by adrenaline 
occurs at high pressures in the same degree as at normal blood 
pressure. No signs of immunity were noticed. Adrenaline is 
rapidly destroyed when dissolved in Locke’s solution, especially 
when warmed; this is lessened by the addition of blood serum. 
At 36—39° the pressor action of adrenaline is less marked than 
at room temperature ; at 41—46° vaso-dilatation may be produced ; 
4-B-aminoethylglyoxaline is more resistant in solution than adrena- 
line, and its action on the vessels is more marked and lasts longer. 


W. D. H. 


The Creatinine and Creatine Content of Blood. O7To FoLin 
and W. Denis (J. Biol. Chem., 1914, 17, 487—491).—In 200 patients 
no case of creatinine retention (analogous to uric acid retention in 
gout) occurred. The kidneys remove creatinine from the blood with 
remarkable ease and certainty, except in conditions approaching 
anuria. The figure in normal human blood is about 1 mg. of 
creatinine, and 6—8 mg. of creatine+creatinine per 100 grams of 
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blood. In the common domestic animals the figures are approxi- 
mately the same; in birds the creatinine figure is 0°1 mg., and the 
creatine + creatinine higher, namely, 11. W. D. H 


Factors Affecting the Coagulation Time of Blood. W. B. 
Cannon, W. L. MENDENHALL, and Horace Gray (Amer. J. Physiol., 
1914, 34, 225—261).—Coagulation was observed under constant 
conditions, and its onset marked by a recorder attached to a 
weight, which ceased to fall when coagulation set in. The coagula- 
tion time is lessened by small doses of adrenaline given intraven- 
ously, provided the blood passes through the liver and intestines, 
which are stimulated to throw into the circulation some agent 
which hastens clotting. Stimulation of the splanchnic nerve pro- 
duces the same effect, provided the adrenals are intact. Pain and 
emotional excitement similarly, via the adrenal nerves in the 
splanchnic, cause an increased output of adrenaline into the circu- 
lation, which hastens the coagulation time. In fear and rage, 
with the possibilities of wounds and hemorrhage, this is protective. 

D. H. 


The Behaviour of Blood-serum towards Dextrose, Levulose, 
and Galactose before and after Parenteral Administration of 
these Sugars. Emit ABDERHALDEN and E. Bassani (Zeitsch. physiol. 
Chem., 1914, 90, 369—387).—Normal blood-srerum has no action on 
the sugars enumerated in the title; this was determined by the 
polarisation test. After parenteral administration of the mono- 
saccharides, the same was true in twenty-two out of twenty-four 
experiments. In the remaining two, in both of which dextrose was 
the sugar employed, a change was noted. These experiments were 
on rabbits. In dogs similar negative results were obtained. 

W. D. iH. 


The Behaviour of Blood-serum towards Sucrose before and 
after Parenteral Administration of this Sugar. Emit Apper- 
HALDEN and F. Wi.permuTH (Zeitsch. physiol. Chem, 1914, 90, 
388—418).—Normal blood-serum (rabbit) does not contain inver- 
tase. After parenteral administration of sucrose, the serum 
contains invertase and splits sucrose (twenty-three out of twenty- 
four experiments), but it has no action on lactose, dextrose, levu- 
lose, or galactose. After the invertase containing serum is inacti- 
vated by heat, efforts to reactivate it failed. W. D. H. 


The Behaviour of Blood-serum towards Sucrose before and 
after Parenteral Administration of this Sugar. Experiments 
on Dogs. Emit ABDERHALDEN and L. Gricorescu (Zettsch. physiol. 
Chem., 1914, 90, 419—436).—In dogs the results are very variable ; 
in some cases invertase can be detected in the serum after 
parenteral administration of sucrose in varying quantities, especi- 
ally if the animal receives much sucrose in the food as well; in 
other cases the results are negative. W. D. H. 
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The Formation of Lactose from Levulose by means of 
Serum Derived from Animals which have Received a 
Parenteral Administration of Sucrose. F. Réamann and T. 
Kumacat (Biochem. Zeitsch., 1914, 61, 464—468).—Evidence is now 
produced to show that the polysaccharide produced by the action 
on levulose of sera of animals immunised against sugars is lactose 
(compare Kumagai, A., 1914, i, 112). S. B. 8. 


Glycolysis. IV. P. Rona and G. G. WitEnKo (Biochem. Zeitsch., 
1914, 62, 1—10).—Higher concentrations of the hydrogen ion have 
an unfavourable influence on the sugar destruction by the blood, 
just as they have on glycolysis by the isolated rabbit’s heart. 

hen this concentration reaches 4—6.10-7, the sugar destruction 
ceases, and is considerably weakened even at H=2-—3.10-7. On 
bringing the concentration again to that normal to the blood, 
glycolysis begins again in its original intensity. Attention is called 
to the importance of these facts in connexion with acidosis in 
diabetes. High concentrations of sugar (up to 0°5%) produce, in 
accordance with the reaction as a unimolecular one, an increase in 
the absolute amount of sugar destroyed ; in still higher concentra- 
tions (about 1%), glycolysis is strongly inhibited. These facts are 


also of importance when considered in connexion with diabetes. 
8. B. S. 


The Preparation of Pancreatic Extracts. J. Me.uansy and 
V. J. Woouxey (Proc. physiol. Soc., 1914; J. Physiol., 48, xx—xxi). 
—The various pancreatic enzymes are best extracted with different 
reagents; trypsinogen is recommended to be extracted with 0°5% 
elipealiiente acid; this is neutralised with sodium carbonate, 
filtered, preserved with toluene, and activated when wanted with 
a filtered aqueous extract of duodenal mucosa. Trypsin is also 
soluble in glycerol, but the presence of glycerol inhibits activation 
subsequently unless the glycerol extract is diluted with water. The 
inhibitory action of glycerol on enterokinase favours extraction of 
lipase with this reagent, since any trypsin rapidly destroys lipase. 
Glycerol extracts are in the authors’ experience unsatisfactory (the 
grounds for this are omitted), hence 0°5% sodium carbonate is 
recommended, as this reagent also prevents the formation of 
trypsin. Amylase is best extracted with glycerol, and the activity 
of this enzyme is increased by small quantities of hydrochloric acid 
or sodium chloride. W. Dz. H. 


The Physiological and Therapeutic Action of Pancreas 
Extracts. Franz Miuier and S. N. Pinxus (Biochem. Zeitech. 
1914, 61, 337—371).—Attention is directed to the variability of 
various commercial preparations as regards toxicity, and stress is 
laid on the possible presence of putrefactive products in them, 
due to defects in the process of preparation. The authors have 
carried out a series of investigations with Fairchild’s “injectio 
trypsini.”” They describe in detail a method for determining the 
tryptic’ value, using for this purpose a gelatin-plate. method. 
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As digestive index, they designate that dilution, in which 
the preparation is just able to produce a visible indentation 
in the plate. They have investigated the effect of injection, 
and ascertained the amount necessary to produce the presence 
of trypsin in the blood, and to neutralise all the antitryptic 
substance present therein. For this purpose, relatively very 
strong doses are necessary, and only when this limit is reached 
are marked toxic effects produced. Injection of small doses, 
equivalent to those used for therapeutic purposes, produces a fall 
of blood pressure, which is not converted into a rise by subsequent 
injection of atropine. The fall is due to a dilatation of the peri- 
pheral vessels. When the pancreas extract is injected into a 
starving animal, it causes a diminution of tone of the intestinal 
muscular tissue during the sinking of the blood pressure, just as 
do the albumoses, whereas when injected into a fed animal it 
causes an increase in tone. It can also stop the peristaltic action 
produced by a previous injection of hormonal. The antagonistic 
action of hormonal and pancreatic extract could be repeated 
several times. The relations of the results obtained to the clinical 
observations made after administration of trypsin are discussed 
by the authors. S. B. 8. 


Newer L. J. re Groen (Zeitach. physiol. Chem., 1914, 
90, 309—310).—Polemical. A reply to London (this vol., i, 451). 
R. V. 8. 


Glycogen Metabolism in Fish. I. The Glycogen Content 
of Fresh-Water Fish. Bernnarp Scuéxporrr and Kurt Wacs- 
HOLDER (Pfliiger’s Archiv, 1914, 15'7, 147—164).-—In fresh-water fish 
the liver contains abundant glycogen (2°5 to 13%); in active 
animals this is lessened by inanition; it disappears usually post 
mortem. Fishes’ muscle contains from 0 to 0°68% of glycogen, 
the ovary 0 to 0°6%, and the testes only traces. Fishes’ glycogen 
is identical with that obtained from mammals, and its function 
appears to be the same. W. D. H. 


Protein Metabolism from the Point of View of Blood and 
Tissue Analysis. VII. An Interpretation of Creatine and 
Creatinine in Relation to Animal Metabolism. Orro Foxin and 
W. Denis (J. Biol. Chem.. 1914, 17, 493—502).—Varying views 
concerning creatine-creatinine metabolism are discussed, and the 
one supported, which holds that creatine is a part of living proto- 
plasm, the liberation of the creatine from the protoplasmic complex 
being the result of post-mortem changes. Creatine is absorbed to 
an extraordinary extent by the muscles when it is injected into the 
blood stream; the accumulation in the blood is comparatively 
small; its absorption from the blood by living muscles is just as 
rapid and extensive as the corresponding absorption of urea, 
creatinine, or amino-acids. The compound of creatine formed in 
the muscular substance is very unstable, and creatine is liberated 
therefrom by mechanical injury or extraction with water or saline 
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solution. During metabolism, however, the substance liberated 
from the muscle is creatinine, except under abnormal condi- 
tions (fever, fasting), when creatine appears. Gottlieb and 
Stangassinger’s hypothetical enzymes are believed to play no part 
in metabolism, but represent post-mortem conditions, and the view 
that the liver has any special work in this direction is not agreed 
with. It is admitted that many points still remain to be cleared 
up, and further work is promised. W. D. H. 


The Influence of Carbohydrate and Fat on Protein Meta- 
bolism. III. The Effect of Sodium Selenite. E. P. Carucart 
and J. B. Orr (J. Physiol., 1914, 48, 113—127).—In dogs an 
injection of sodium selenite produces salivation, vomiting, 
anorexia, and lethargy; the excretion of total nitrogen and urea 
is raised, especially on carbohydrate-poor diets; the ammonia out- 
put in normal animals is greatest on carbohydrate-rich diets, but 
after the injection it is highest on carbohydrate-poor diets. There 
is no marked acidosis, but an immediate rise, followed by a fall, 
occurs in creatinine elimination, and creatine is also found in the 
urine, especially on carbohydrate-poor diets. W. D. H. 


The Nitrogen-sparing Action of Sodium Acetate in the 
Case of Ruminants. Ernst Pescueck (Biochem. Zeitsch., 1914, 
62, 186—218).—The author continues his investigations (compare 
A., 1913, i, 925) on the nitrogen-sparing action of sodium acetate. 
The present series of experiments refer to its action in sheep; the 
salt is added to a basal diet, and the nitrogenous metabolism is 
determined during a preliminary period on this diet without the 
salt, a period with added salt, and a final period with the basal diet 
alone. He draws the conclusion, again, that the acetate exerts a 
nitrogen-sparing action. Ss. B. 8. 


Is Polished Rice plus Vitamine a Complete Food? 
Casimin Funk (J. Phystol., 1914, 48, 228).—Experiments on 
birds show that polished rice, plus vitamine prepared from yeast, 
constitutes a complete food. There is no necessity at present to 
accept the view that there is one vitamine with anti-neuritic 
properties and another which maintains body-weight. The 
vitamine fraction used was free from phosphorus, and the import- 
ance attributed by some to the part played by lipoids in “ deficiency 
diseases” is therefore minimised. > 2 


The Action of Certain Anions on the Isolated Frog’s 
Ventricle. Taxuzo Saxat (Zeitsch. Biol., 1914, 64, 1—43).—The 
isolated ventricle of the frog’s heart was perfused with Ringer’s 
solution in which the sodium chloride was replaced by other sodium 
salts. The salts affect the amount of contraction in the following 
order of diminution: iodide, bromide, nitrate, chloride, acetate, 
sulphate, tartrate, citrate. The lactate is slightly weaker than the 
chloride at first, but this soon recovers. The order of the salts in 
their effect on frequency is somewhat different, and those that 
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increase frequency especially inhibit “extra-systoles.” The differ- 
ence in the action of these various anions is, however, after all a 
very small one. W. D. H. 


Vaso-motor Nerves in the Lungs. Enip M. Trise (J. Physiol., 
1914, 48, 154—170).—The question has long been discussed 
whether the lung vessels possess an effective nervous control, and 
the matter has been investigated, as in the similar case of the 
cardiac and cerebral vessels, by experiments with adrenaline. The 
present experiments show that adrenaline produces some constric- 
tion, and therefore favours the view that the pulmonary arterioles 
possess vaso-constrictor nerves. W. Dz. H. 


The Microscopic Detection of a Protein Storage Product 
in the Liver. W. Bera (Biochem. Zeitsch., 1914, 61, 428—433).— 
Certain drops, stained by methylene-green—pyronin, are observ- 
able in the histological preparations of the livers of animals, after 
a diet of proteins, which are not found in those of animals in a 
state of starvation, or after a fat or carbohydrate diet. They 
consist, apparently, of protein, as they give a positive reaction with 
Millon’s reagent. S. B. 8. 


The Microscopic Detection of Protein Storage Products 
in the Liver after Feeding with Amino-acids. W. Bere and 
C. Cann-Bronner (Biochem. Zeitsch., 1914, 61, 434—445).—After 
ingestion of amino-acids produced by the complete degradation of 
proteins (ereptone), protein storage products (see preceding 
abstract) could be detected in the liver, which are not distinguish- 
able from those produced by feeding with proteins; these results 
indicate the synthesis of proteins in the organism. S. BS. 


Intravital Protein Cleavage in the Liver of Sensibilised 
Animals and the Influence of the Spleen upon it. Masa- 
KADzU HasuimoTo and Ernst P. Pick (Arch. expt. Path. Pharm., 1914, 
76, 89—117).—In guinea-pigs sensibilised by an injection of horse- 
serum, the percentage of non-coagulable nitrogen in the liver rises 
from 8 to 22% of the total nitrogen; the latter remains unaltered. 
This is not due to the breakdown of the injected foreign protein, 
but of the proper proteins of the liver itself. In the kidney, spleen, 
brain, and blood the difference, if present at all, is very small. 
The effect on the liver is most marked about two weeks after the 
injection, and is lessened by subsequent injections. Removal of 
the spleen after sensibilising, or sensibilising after extirpation, of 
the spleen reduces the effect greatly; the spleen is therefore re- 
garded as the source of the agent that leads to proteolysis in the 
liver. There does not appear to be a causal relationship between 
this protein cleavage and the occurrence of bronchial spasms and 
anaphylactic shock. W. Dz. H. 


The Significance of Cholesterol in the Processes of Fatty 
Degeneration. Ernst von Czyntarz and Apotr Fucus (Biochem. 
Zeitsch., 1914, 62, 131—136).—The fatty acids (estimated by the 
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Kumagawa-Sato method) and the cholesterol (estimated colori- 
metrically) were determined in the liver and kidneys from a 
number of pathological cases (human). The authors were unable 
to discover any type of fatty liver where the pathological pheno- 
menon was the result of a cholesterol accumulation in the organ, 
as opposed to a glyceride accumulation, the ratio of fatty acid to 
cholesterol not showing any very great fluctuations. S. B. 8. 


The Action of Leucocytes and Kidney Tissue on Pyruvic 
Acid. P. A. Levenz and G. M. Meyer (J. Biol. Chem., 1914, 17, 
443—449).—In glycolysis, lactic acid is formed as an intermediate 
product; pyruvic acid is probably another. How lactic acid is 
broken up into carbon dioxide and water is not known. 

Aseptic kidney tissue and leucocytes are not able to bring about 
the oxidation of lactic acid; on the supposition that two enzymes 
are concerned, one leading to the formation of pyruvic acid and 
the other to carbon dioxide, the effect of aseptic tissues on pyruvic 
acid was tried, but in no case was any carbon dioxide formed, nor 
was there any change in the oxygen requirement. W. D. H. 


Adrenal Deficiency and the Sympathetic Nervous System. 
R. G. Hoskins and Homgr Wueeton (Amer. J. Physiol., 1914, 34, 
172—185).—After complete adrenal extirpation in dogs, there is 
marked asthenia, both in the heart and the skeletal muscles. There 
is, however, a compensating action of the vasomotor system; the 
vascular muscle is unimpaired, and it reacts to stimuli in the usual 


way. W. Dz. H. 


The Anterior Lobe of the Pituitary Body in its Relation- 
ship to the Early Period of Growth in Birds. Rosa.inp 
Wutzen (Amer. J. Physiol., 1914, 34, 127—139).—The feeding of 
young fowls on the anterior lob of ox-pituitary retards growth, and 
this is accompanied by involution of the thymus, which may bear 
a causal relationship to it. The effects are more marked in males 
than females. W. D. H. 


Abderhalden’s Dialysis Method. Cart Lance (Biochem. Zeitsch., 
1914, 61, 193—255).—The author has submitted to a detailed 
critical investigation Abderhalden’s dialysis method for diagnosis 
of pregnancy, etc. The placenta chosen for investigation were 
taken exclusively from sound individuals. In the mechanical 
preparation of the same, care was taken to shorten as much as 
possible the grinding process, which causes the specific substrate 
to be washed away, leaving only the connective tissue. To avoid 
this loss, the wash-waters were filtered. In separating the blood, 
tap-water is unsuitable, as this removes the hemoglobin, but leaves 
the stromata, which degrade during the test in the same way as 
the whole corpuscle. The process of removal of the blood is best 
accomplished by treatment of the very finely disintegrated tissue 
with saline, and filtration of the washings through silk. On heating 
the organ with water, care must be taken to produce sufficient 
coagulation; prolonged heating of the same, however, causes a 
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certain amount of the protein to dissolve, and the solution on 
concentration will give a positive ninhydrin reaction. The testing 
of the dialysing membranes by Abderhalden’s method was also 
found to lead to erroneous results. Their permeability is altered 
by repeated heating with water. It is not difficult to obtain 
membranes which are not permeable to proteins; their permeability 
to peptones, however, is very variable, and it is impossible to 
choose membranes with a standard permeability to a definite 
peptone, such as silk-peptone. The suggestion of Abderhalden’s to 
test the membranes every four weeks can readily lead to false 
results. It was found, in fact, impossible to obtain concordant 
results in control experiments, when Abderhalden’s technique was 
employed. It was found, furthermore, that a positive reaction of 
the placenta-serum mixture towards ninhydrin was not specific for 
a degradation, and could be produced by a summation of non- 
specific factors, such as the “autolysis” of the serum, or the 
extractions of the same, or bacterial degradation, which is difficult 
to exclude even with careful manipulation. 

Attempts were also made to apply a microchemical estimation of 
non-protein nitrogen to determine degradation, and thus to abolish 
the use of dialysing membranes. Attention is called to various 
differences in the two processes. 

As a result of prolonged experimentation, the author draws the 
conclusion that Abderhalden’s process can lead to false results, and 
that the specificity of the serum ferments in pregnancy is not 
proved. In various cases of illness, false results were obtained in 
30—65% of the cases. No placenta could be obtained, further- 
more, which were in accordance with Abderhalden’s requirements, 
namely, that they should not be degraded by sera from cases of 
carcinoma or salpingitis. Ss. B. S. 


The Carbon Dioxide Production of Heat-rigor in Muscle 
and the Theory of Intramolecular Oxygen. W. M. F.etcner 
and G. M. Brown (J. Physiol., 1914, 48, 177—204).—One hundred 
grams of muscle (excised from frog) yields at 40° (heat rigor) 
35—40 c.c. of carbon dioxide; a further 15—20 c.c. at 75° when 
the proteins are completely coagulated, and a final 15—20 c.c. when 
the temperature is close on 100°. If scalded by sudden immersion 
in boiling salt solution, no lactic acid is formed, but carbon dioxide 
is evolved in amount about 10% less than that mentioned above. 
Previous exposure to an atmosphere of oxygen for hours, during 
which time the surviving muscle is giving off. carbon dioxide, does 
not alter these figures, but previous survival in nitrogen abolishes 
the yield of carbon dioxide at 40°, but that at 100° remains 
normal; the total yield, however, that is, to the nitrogen atmo- 
sphere whilst the muscle is becoming acid, plus that at 100°, is 
about the normal; chloroform rigor acts like nitrogen. Addition 
of acid to muscles at or below room temperature causes a large 
output of carbon dioxide, and almost abolishes the yield on subse- 
quent heating to 40°, but not that given off at 100°; at 40°, how- 
ever, the lactic acid yield is increased. 
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The yield of carbon dioxide at 40° is regarded as pre-existent, 
and acid is expelled from carbonates by the acid set free in heat 
rigor; the gas expelled at higher temperatures is held by the 
muscle colloids or combined with amino-acid groups. The “ Inogen 
theory,” with its assumption of intramolecular oxygen, is therefore 
untenable; carbonic acid is the immediate product of respiratory 
oxidation, which has for its chief end the supply of energy for 
replacing the lactic acid in the molecular position from which 
stimulation of some kind has displaced it. W. D. 4H. 


The Carbohydrate Metabolism of Isolated Amphibian 
Muscle and the Relationship between Disappearance of 
Carbohydrate and Formation of Lactic Acid in Muscle. 
J. Parnas and Ricnarp Waener (Biochem. Zettsch., 1914, 61, 
387—427).—Both glycogen and simpler carbohydrates were esti- 
mated in tlie experiments, and the conditions observed by Fletcher 
and Hopkins to avoid formation of lactic acid by mechanical stimu- 
lation were observed. Such mechanical stimulation (purposely 
applied) of the isolated muscles of Rana temporaria, which causes 
a rapid increase in the lactic acid, does not influence the carbo- 
hydrate content in the tissues. In the muscle paste, the disappear- 
ance of the carbohydrate slowly follows the formation of lactic acid. 
In processes which cause a slow accumulation of lactic acid in 
isolated muscles, such as fatigue by stimulation, killing by heat or 
chloroform, or the natural onset of rigor, there is a disappearance of 
carbohydrate, which is of about the same magnitude as that of the 
lactic acid which is formed simultaneously. The processes leading 
to the recovery of fatigued muscle in oxygen are accompanied by 
no appreciable change in the carbohydrate content. No relation- 
ship could be established between formation of lactic acid and dis- 
appearance of carbohydrate, on the one hand, and formation of in- 
organic phosphoric acid on the other, nor was the formation of lactic 
acid accompanied by any scission of a substance containing amino- 
nitrogen. In most cases observed, disappearance of carbohydrate 
and formation of lactic acid run parallel, but there are cases in 
which the former process follows the latter. The general theory 
of the formation of lactic acid is discussed in some detail by the 
authors, who draw the conclusion that lactic acid is not derived 
directly from carbohydrates, but from a precursor, which stands in 
intimate genetic relationship with these substances. S. B. 8S. 


The Prolonged Contraction of Striated Muscle Produced 
by Chemical Substances. G. Scuwenker (Pfliiger’s Archiv, 1914, 
157, 371—452).—Contracture is produced by numerous acids, 
bases, bile, halogen salts, alcohols, certain substances formed in 
intermediary metabolism, chloroform, and ether. Carbon dioxide, 
mannitol, dextrose, glyceraldehyde, taurine, glycine, etc., do not 
produce contraction; increase in contraction is produced by a 
number of substances which are enumerated. In acids of the same 
hydrogen-ion concentration the contracture effect varies. Acids and 
bases readily pass into muscular fibres. Alcohols and higher fatty 


-_ 


PHYSIOLOGICAL CHEMISTRY. 1 773 


acids produce a narcotic action also. When the substance produc- 
ing contracture is removed, contraction also passes off, except in the 
case of chloroform. W. Dz. H. 


The Creatine Content of Muscle. Orro Foun and T. E. 
Buckman (J. Biol. Chem., 1914, 17, 483—486).—Estimations made 
by the new method (this vol., ii, 505) indicate that the creatine 
content of the muscles of cats, rabbits, and hens vary substantially 
within the same limits. These are too large to permit the use of 
average figures in calculations as to the alleged relationship between 


creatinine elimination and total creatine in the tissues. 
W. D. H. 


Occurrence of Fumaric Acid in Fresh Meat. Hans Ernseck 
(Zeitsch. physiol. Chem., 1914, 90, 301—308. Compare A., 1913, i, 
1132).—Fumaric acid can be isolated from fresh beef. The chief 
product. of the oxidation of succinic acid by tissues as carried out 
by Battelli and Stern (A., 1911, ii, 132) is not malic acid, but 
fumaric acid. R. V. S. 


The Hydrion Concentration of Tissue Juices. L. MicHagtis 
and A. Kramsztyk (Biochem. Zeitsch., 1914, 62, 180—185).—The 
reaction of the juices (determined electrometrically) is not alkaline 
like the blood, but very nearly neutral. The reaction becomes 
slightly acid as the result of post-mortal changes in the surviving 
organ, mostly so in striated muscle. If the post-mortal acidifica- 
tion is excluded by boiling the organs with water, an extract is 
obtained which is never alkaline. The most probably physiological 
value of the concentration of hydrogen ions in the living juice is 
1°5 x 10-7. S. B. 8. 


Preparation of Phosphatocalcium Chloride from the Ash 
of Bone and Teeth. TH. GassmMann (ettsch. physiol. Chem., 1914, 
90, 250—253. Compare A., 1913, ii, 320)——The formula previ- 
ously given for the phosphatocalcium salts derived from the ash 
of bones or teeth is confirmed by the fact that when the carbonate 
(the residue left after extracting the ash with acetic acid and 
water) is treated with barium chloride, the phosphatocalcium salt 
(and not a barium salt) is produced. R. V. 8. 


The Physiological Chemistry of Cholesterol and the 
Cholesteryl Esters. II. The Content in these Substances 
of Normal Organs. Tu. E. Hess Tuaysen (Biochem. Zeitsch., 1914, 
62, 115-—130).—The author gives the results of a large number 
of analyses of organs, which show contsiderable variations in the 
content of cholesterol and cholesteryl esters. He is unable to 


suggest an explanation of these physiological variations. 
Ss. B. S. 


The Content of Lipoids in Rana temporaria under the 
Influence of Various External Conditions and of Poisons. 
D. M. Lavrov (Biochem. Zeitsch., 1914, 62, 446—458).—In view of 
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the influence of lecithin on the toxicity of various poisons, to which 
attention has been already drawn by the author (compare A., 
1913, i, 1135), an investigation was undertaken to determine the 
phosphatide content of animals kept under varying conditions, to 
ascertain whether the varying action of toxins could be accounted 
for by the varying lecithin content of the organism. The frogs 
were mixed with anhydrous sodium sulphate, and the dried mass 
was extracted repeatedly with alcohol at 60—65°. The residue 
from this extract was dissolved in ether, and the ethereal residue 
was then extracted with light petroleum. Phosphorus was esti- 
mated in an aliquot part of this last extract. It was found that 
there was a diminution of phosphorus content in the frogs which 
had been a long time in the laboratory, as compared with animals 
recently caught. The differences between the various animals do 
not appear to be sufficient, however, to account fully for their 
differences of behaviour towards administrations of lecithin with 
drugs. S. B. S. 


The Cerebro-spinal Fluid. II. Cerebro-spinal Pressure. 
W. E. Dixon and W. D. Hattutsurton (J. Physiol., 1914, 48, 
128—153).—The cerebrospinal pressure is influenced passively, 
but only to a small extent, by changes in arterial and venous 
pressures. The cerebro-spinal pressure is, however, mainly an 
independent pressure, which varies with the rate and force of 
secretion, and often in the opposite direction to blood-pressure, 
especially when the secretion is increased by the introduction of 
substances which stimulate the choroid gland, such as extracts of 
the choroid gland itself, volatile anesthetics, and any condition 
that leads to deficiency of oxygen or increase of carbon dioxide 
in the blood. The cranial contents can no longer be regarded as a 
fixed quantity without the power of expanding or contracting in 
volume. W. Dz. H. 

* 

The Several Factors of Acid Excretion. Lawrence J. 
Henperson and Warren W. Paumer (J. Biol. Chem., 1914, 17. 
305—315. Compare A., 1913, i, 221, 558)—The average acidity 
of normal urine is 6, and the daily variation may range from 
5°1 to 7. Relations can be observed between the total hydrion 
concentration and the amount of titratable acid (due to acid 
phosphates) present. The average amount of ammonia found is 
practically constant. The volume of urine excreted increases as 
the acidity (both total and titratable) diminishes. R. V. S. 


The Synthesis of Hippuric Acid in the Animal Organism. 
I. The Synthesis of Hippuric Acid in Rabbits on a 
Glycine-free Diet, Howarp B. Lewis (J. Biol. Chem., 1914, 17, 
503—508).—In rabbits fed on glycine-free food (milk) the inges- 
tion of sodium benzoate causes no marked rise in the excretion of 
total nitrogen. The nitrogen eliminated as hippuric acid is derived 
at the expense of that normally present as urea. The glycine 
necessary is formed in katabolism of an unusual kind. W. D. H., 
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The Velocity of Hippuric Acid Formation and Elimination 
from the Animal Body. A. M. Raiziss, G. W. Raiziss and A. I, 
Ringer (J. Biol. Chem., 1914, 17, 527—529).—Wiechowski, lke 
others before him, found that more hippuric acid is excreted after 
benzoic acid feeding than can be accounted for by the preformed 
glycine of the body, and considers that higher amino-acids pass 
through a glycine stage before urea is finally formed. In the 
present experiments on rabbits the excretion of hippuric acid 
occurred rapidly in three cases during the nine hours following the 
ingestion of sodium benzoate. Slow elimination when observed is 
not due to difficulty of elimination, but either to slow absorption 
or slow synthesis. Wiechowski based his calculations on the 
assumption that eight hours was enough. This, however, is not 
justified ; the percentage relationship must be calculated from an 
examination of the entire twenty-four hours’ nitrogen. If this is 
done, Wiechowski’s figures must be divided by three. W. D. H. 


The Nature of the Violet Sodium Nitroprusside Reaction 
in Urine. Hanakicnur Yanacawa (Biochem. Zeitsch., 1914, 61, 
se nesage mtg Arnold reaction in urine was investigated in 
various classes of animals, and was always found absent in fasting 
animals. It appears after ingestion of certain kinds of foods, 
especially of meat. The reaction is only weak after ingestion of 
most other kinds of foods. It is never found in the urine of birds. 
Extract of meat and various organs also give the nitroprusside 
reaction, due apparently to the same substance which gives the 
reaction in urine. The substance in the urine arises partly from 
the ingested food, and partly as an endogenous product of meta- 
bolism which owes its origin to the cell functions of the digestive 
organs. The chief food-stuffs, namely, proteins, carbohydrates, and 
fats, have little to do with its production, neither does it result 
from psychical excitation ; nor is it found as a result of any patho- 
logical condition. The substance giving the reaction is precipitable 
by three precipitants of carbamide, namely, mercuric chloride + 
alkali hydroxide, mercuric oxynitrate, and ethereal solution of 
oxalic acid. None of the known urinary constituents gives the 
reaction; the substance in question appears to be an organic 
sulphur compound, possibly a thioamino-compound, as urines which 
give the reaction also give rise to thiocyanate and hydrogen 
sulphide on boiling with acids and alkali hydroxides. _S. B. S. 


Detection and Estimation of Acetone. Physiological 
Acetonuria. Influence of Certain Drugs on Hunger-aceton- 
uria. II. OC. Cervetto and F. Grreentr (Arch. expt. Path. Pharm., 
1914, 76, -118—124. Compare this vol., i, 354).—Caffeine and 
cocaine dimipish the amount of acetone excreted in the urine 
during hunger. The experiments were made on dogs. W. D. H. 


The Theory of Diabetes. III. Glycollaldehyde in Phlorid- 
zinised Dogs. W. D. Sansum and R. D. Woopyarrt (J. Biol. Chem., 
1914, 177, 521—526).—Glycollaldehyde was prepared from Fenton 
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and Jackson’s dihydroxyfumaric anhydride. In phloridzinised 
dogs given subcutaneously it causes a rise in urinary nitrogen 
onl of dextrose, so that the G: N ratio remained constant; this 
initial rise is followed by a fall. Given slowly in dilute solutions 
the dextrose rises more than the nitrogen, which suggests a forma- 
tion of sugar from the glycollaldehyde iteelf. W. D. H. 


“Hmotional Glycosuria” in Man. Orto Foun, W. Denis, 
and W. G. Smiture (J. Biol. Chem., 1914, 17, 519—520).—Mita has 
stated that glycosuria is particularly frequent in insane persons 
subject to fear and depression; this is confirmed. More definite 
evidence of the existence of emotional glycosuria in man analogous 
to that produced by Cannon and his colleagues in cats was obtained 
in students after an examination ; it was observed in about 18% of 
the cases examined. W. D. H. 


The Action of Opium Alkaloids in Certain Cases of 
Hyperglycemia. KJ. UrTo ar KurrcKer (Biochem. Zeitsch., 1914, 
62, 11—48).—No distinct action of opium alkaloids cauld be 
detected in cases of hyperglycemia or glycosuria experimentally 
produced by injection of adrenaline or pigiire. Alimentary glycos- 
uria due to dextrose, on the other hand, can be distinctly affected 
by the alkaloids, being more or less inhibited by them. Tincture 
of opium produces the effect only in such doses as by themselves 
produce an increase of blood-sugar, so that it is apt to be masked. 
The inhibitory action can be best demonstrated when pantopon is 
used, and is administered to animals which are not too sensitive 
to opium, in repeated doses before and after a meal, in such quan- 
tities as, by themselves, are incapable of producing an increase 
of the blood-sugar. The inhibitory action is probably the result 
of the action of the alkaloids on slowing the rate of emptying of 
the ventricle. Bang’s micro-method was employed in these investi- 
gations. 8. B. S. 


The Chemical Rationale of the Benzene Treatment of 
Leuceemia. H. Borutrau and E. Srapge.mMann (Biochem. Zeitsch., 
1914, 61, 372—386).—The free and conjugated sulphates, the 
volatile phenols, and the excreted purine substances were estimated 
in the case of leucemic and other patients during the administra- 
tion of kenzene. Specially marked in the cases of the leucemic 
patients was the rong of the ratio of the free to the conjugated 
sulphates, the latter largely predominating shortly after the ad- 
ministration of the drug. The blood conditions were also investi- 
gated, and it was found that the large increase of erythrocytes and 
diminution of the leucocytes was specially marked when a large 
percentage of the benzene was oxidised to phenol. Attention is 
called to the probable connexion between the increased oxidative 
processes and the destructive processes in the lymphatic organs, 
and it is assumed that the solubility of benzene in lipoids is inti- 
mately connected with the therapeutic processes. A preliminary 
investigation of the lipoids and fats in the blood indicated that a 
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diminution of these substances was parallel with a diminution of 
leucocytosis. 8. B. 8. 


The Pathogenesis of Lipwmia. 8. Sakai (Biochem. Zeitsch., 
1914, 62, 387—445).—The chief subject of investigation was the 
lipemia, produced experimentally in rabbits, either by venesection 
or by poisons which cause anemia. The chief points investigated 
were (1) the influence of the diet on the course of the phenomenon, 
(2) the chemical composition of the fats and lipoids in the serum, 
(3) the changes of the lipolytic power of the blood and organs 
accompanying lipemia. It was found that normal rabbits, even 
after fat-rich diets, show but little tendency towards lipemia. This 
indicates that the intensity of adsorption of fats from the alimen- 
tary tract is not greater than the rate of disappearance from the 
blood. In the case of anzmic rabbits, on the other hand, the diet 
has a considerable influence on the lipemic condition, and the 
content of fat in the blood can be increased by fat-rich diets, or 
addition of fat to a fat-poor diet, especially in lactating animals. 
The lipemia appears three hours after a single fat ingestion, and 
reaches its maximum in about twelve hours. The factor influencing 
the lipemia is that which regulates the amount of fat in the blood ; 
and it acts similarly towards fat derived from nutrition as well as 
depét fat, as lipemia also appears in animals made anemic, which 
are receiving a fat-poor diet. The lipemia is accompanied by a 
gradual disappearance of subcutaneous fat. The lipemia is, how- 
ever, less on a fat-free than a fat-rich diet. By means of the 
stalagmometric method of Michaelis and Rona, it could be shown 
that lipemia is always accompanied by a diminution of the lipase 
or esterase content of the blood. It appears, therefore, that the 
diminution of this ferment is one of the main factors causing 
lipemia. 

In addition to the increase in the ordinary fats, the serum of 
lipemic animals also contains an abnormally large quantity of the 
cholesterol substances. The relative increase of these, however, is 
never so large as that of the fats. It is probably due to the 
solution of cholesterol in the increased amount of fat, and is only 
of secondary importance. The main factors influencing lipemia 
appear to be, therefore, (a) the presence of disposable fat, either 
in the food or fat depéts, (6) and the inhibition of the disappear- 
ance of the fat from the blood, due probably to the abnormally 
small amount of lipase. 8. B. 8. 


Tne Protective and Curative Properties of Certain Food- 
stuffs against Polyneuritis Induced in Birds by a Diet of 
Polished Rice. E. A. Cooper (J. Hygiene, 1914, 14, 12—22. 
Compare A., 1913, i, 223).—The following tissues of the ox are 
arranged in descending order according to their anti-neuritic 
power :—Liver, heart-muscle, brain, voluntary muscle, and milk 
(cow). Alcoholic extracts of the excreta of a hen fed on unpolished 
rice, and of the feces of a rabbit fed on bread and cabbage, cured 
polyneuritis in pigeons; the anti-neuritic substance in the food is 
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therefore not entirely absorbed, or else. some is synthesised by the 
intestinal bacteria. Husked filberts are very efficient in preventing 
polyneuritis, being superior to lentils and husked barley. Cheddar 
cheese, on the other hand, has no preventive effect. Three samples 
of malt extract were examined: two only of these readily cured 
the disease. In the prevention of beri-beri, the poor value of volun- 
tary muscle in vitamines should be remembered, and some of the 
other substances alluded to above should be employed instead. 
W. D..H. 


The Action of Iodine on the Circulation. Arno Leunporrr 
(Arch. expt. Path. Pharm., 1914, '76, 224 —238).—The main action of 
iodine on the circulation is a continued elevation of the volume 
beat of both heart chambers; this increases the velocity of the 
blood-flow, and explains the favourable influence of iodine therapy 
in arterial sclerosis. In cases of high blood pressure the use of 
iodine is contra-indicated. This action is independent of the specific 
use of iodine in certain infective diseases, such as syphilis, tuber- 
culosis, and gland-swellings. Bromine salts have no special action 
on the circulation. W. D. H. 


The [Pharmacological] Action of Colloidal Sulphur and of 
Carbon Prepared by a Chemical Method. G. Izar (Biochem. 
Zeitsch., 1914, 61, 332—335).—A reply to certain criticisms of the 
author’s work by Sabbatani (this vol., i, 356, 357). Ss. B. 8. 


The |Pharmacological] Action of Colloidal Sulphur. A. 
Faginott (Biochem. Zeitsch., 1914, 61, 336).—A reply to certain 
criticisms of the author’s results by Sabbatani (this vol., p. 356). 

8. B. 8. 


The Fate of /-Alanine in the Glycosuric Organism. H. D. 
Dakin and H. W. Dupuey (J. Biol. Chem., 1914, 17, 451—454).— 
Inactive alanine, and inactive and d-lactic acid give rise in phlorid- 
zinised animals to a large increase in dextrose elimination. The 
same is true for /-lactic acid, and for methylglyoxal. The present 
experiments show that /-alanine causes an excretion of “extra 
dextrose,’ almost equal in amount to the theoretical yield. In the 
synthesis of dextrose from alanine and lactic acid the asymmetry 
of the central carbon atom must therefore be lost. Methylglyoxal 
is probably the symmetrical substance which is formed. 


W. D. H. 


The Formation of Glycine in the Body. III. Apert A. 
Epstein and Samuet Bookman (J. Biol. Chem., 1914, 1'7, 455—462). 
—Alanine, free or combined with a benzoyl radicle, fails to yield 
glycine ; it is not conceivable that alanine can be directly converted 
into glycine, but it now appears that its cleavage product cannot 
behave in this way either. Alanine has no effect on hippuric acid 
metabolism. The increase of hippuric acid after the giving of 


benzoyl-leucine is probably not a function of the benzoyl radicle. 
W. D.« £. 
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The Degradation of Carboxylic Acids in the Animal Body. 
XXI. The Formation of /-8-Hydroxybutyric Acid from 
Crotonic Acid by Liver Emulsion. E. Friepmann (Biochem. 
Zettsch., 1914, 61, 281—285).—The above reaction will not take 
place in a current of hydrogen, carbon dioxide, or nitrogen, for 
oxygen is necessary. The exact réle of oxygen has not yet been 
determined. 8S. B. S. 


The Degradation of Carboxylic Acids in the Animal 
Body. XXII. The Behaviour of Glycollic Acid when Per- 
fused through the Liver. Kernsasuro Honsio (biochem. Zeitsch., 
1914, 61, 286—291).—By the perfusion of the liver of a fasting 
dog ‘with the sodium and ammonium salts of glycollic acid, no 
increased production of acetoacetic acid was produced. The results 
are in accordance with those obtained by Mochizuki (A., 1913, 1, 
1277), but not in accordance with those of Embden and Loeb (A. 
1913, i, 1411). Ss. B. 


The Degradation of Carboxylic Acids in the Animal 
Body. XXIII. Influence of Propionic Acid on the Aceto- 
acetic Acid Formation from Acetic Acid in the Surviving 
Liver. Kernsasuro Hongio (Biochem. Zeitsch., 1914, 61, 292—301). 
—Fatty acids with an uneven number of carbon atoms, such as 
valeric acid, should, on the principle of the f-oxidation, give rise 
to acetic acid, which is an acetoacetic acid producer when perfused 
through the liver. Acetoacetic acid is not, however, produced by 
the perfusion of valeric acid. This might be explained, according 
to Embden and Loeb (A., 1913, i, 1411), by the inhibitory action 
of the propionic acid on acetoacetic acid formation, as this acid is 
produced, together with acetic acid, on the f-oxidation of valeric 
acid. Experiments of the author show, however, that propionic 
acid, when it is not present in larger quantity than that equi- 
molecular with acetic acid (as it should not be on the assumption 
of a B-oxidation), does not produce an inhibition of acetoacetic 
acid formation from acetic acid. From the results, the conclusion 
is drawn that the method of degradation of fatty acids with an 
uneven number of carbon atoms is not yet determined. 


8. B. 8. 


The Degradation of Carboxylic Acids in the Animal 
Body. XXIV. The Behaviour of isoValeric Acid and Acet- 
aldehyde when Perfused through Glycogen-rich Livers. 
K. Iwamura (Biochem. Zeitsch., 1914, 61, 302—311).—The author 
confirms the results of Mochizuki (A., 1913, i, 1277) that isovaleric 
acid gives rise to acetoacetic acid when perfused through the 
liver. The amount of the latter substance formed appears to be 
independent of the glycogen content of the liver. Acetaldehyde- 
ammonia, when perfused through a glycogen-rich liver, does not 
give rise to acetoacetic acid, and behaves in this respect like «cetic 


acid. Ss. B. S. 


| 
| 
| 
| 


i. 780 ABSTRACTS OF CHEMICAL PAPERS. 


The Degradation of Carboxylic Acids in the Animal 
Body. XXV. Behaviour of Malonic Acid when Perfused 
through the Liver. Goro Momose (Biochem. Zeitsch., 1914, 61, 
312—314).—Malonic acid gives rise to a volatile substance, which 
combines with iodine, but which is destroyed by silver oxide, and 
is therefore not acetone; its nature has not yet been determined. 
In two of the nine experiments carried out there was, in addition, 
an increase in the acetone. 8. B. 8. 


Carbon Dioxide Formation by the Organs. Paut Mayer 
(Biochem. Zeitsch., 1914, 62, 462—469).—Dilute oxalacetic acid solv- 
tions, on keeping in an incubator, only evolve about half the 
carbon dioxide which should be set free in the event of a total 
degradation of the acid into pyruvic acid. In the presence of 
animal organs, and a “buffer” mixture to keep the solutions 
neutral, at least the total amount to be expected in the complete 
degradation to pyruvic acid is evolved. The reaction takes place 
without the addition of oxygen. 8. B. 8. 


Choline Esters and Muscarine. H. H. Date and A. J. Ewins 
(Proc. physiol. Soc., 1914; J. Physiol., 48, xxiv—xxv).—Synthetic 
muscarine is not an aldehyde, but when prepared by heating choline 
with strong nitric acid is a choline ester of nitrous acid. It causes 
all the muscarine effects except constricting the mammalian pupil ; 
it has potent actions of the nicotine-curare type, which are absent 
in natural muscarine, and are not annulled by atropine. The con- 
stitution of natural muscarine is once more an open question; on 
the idea that it might be the nitrous acid ester, it was found that 
the latter has all the actions of muscarine, except that the effect 
on the frog’s heart is weaker; this can be remedied by adding a 
little acetylcholine; it differs, however, from muscarine in having 
a nicotine-curare-like action on the atropinised frog. The choline 
esters, and to some extent choline itself, show different actions 
according to dose. This double effect may account for the con- 


troversy whether pure choline is a pressor or depressor substance. 
W. D. H. 


Synthesising Action of Endolipases. Ant. Hamsix (Zertsch. 
physiol. Chem.. 1914, 90, 489—494).—The results of experiments on 
the action of different organs on a mixture of oleic acid and 
glycerol (or amyl alcohol), both without and with W/10-sodium 
carbonate, showed that the reduction in acidity is greatest with 
pancreas, and next with the intestinal mucous membrane of pigs. 
With the remaining organs which gave definite results, the reduc- 
tion in acidity diminishes in the following order: bullock’s liver, 


intestinal mucous membrane of horses, and, last, dog’s lungs. 
N. H. J. M. 


Phenylurethane Derivatives as Local Anesthetics. K. 
Fromnerz (Arch. expt. Path. Pharm., 1914, 76, 257—302).—The 
action, fatal dose, action on the cornea, and action on nerve trunks, 
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of seven derivatives, all of which contained a phenylurethane group, 
were investigated in comparison with novocaine; all work well 
with differences in detail, but not better than novocaine. The 
same sort of differences are noted in eight other preparations; the 
actions on nerve endings and nerve trunks are not always parallel. 
Certain physical properties, such as solubility in fat, influence the 
results. W. D. H. 


The Physiological Action of Organ Extracts. fF. Harrner 
and A. Nacamacut (Biochem. Zeitsch., 1914, 62, 49—57).—Aqueous 
extracts from thyroids and ovaries of ox were precipitated by 
alcohol, and the parts soluble in ether and insoluble in ether, but 
soluble in water, were investigated either separately or together. 
The total extracts of both organs increase the tone and contrac- 
tion of the isolated uterus of guinea-pigs and rats, which action is 
due to the ethereal extract alone; the aqueous extract, on the 
other hand, exhibits just the opposite action. The action of the 
ethereal extract is due to the fatty acids and soaps, and can be 
regarded as analogous to the cytolytic action on isolated cells. The 
ethereal extract is non-toxic to cats, but very toxic to rabbits, pro- 
ducing cessation of respiration. The combined extracts are with- 
out action, but the aqueous extract alone produces a transient 
fall in blood-pressure in cats, but no action on rabbits. The 
aqueous fraction produces a reversible contraction of the vessels 
when perfused through the rabbit’s ear. Neither in case of ovary 
nor thyroid could any action specific for the organ be detected. 

8. B. 8. 


Constitution of the Hemolysing Phosphatide (Lysocithin) 
formed by the Action of Cobra-venom on the Vitellus of 
Egg. OC. Devezenne and E. Fournegau (Bull. Soc. chim.. 1914, [iv], 
15, 421—434).—_A more detailed chemical investigation of the 
hemolysin, now named lysocithin, obtained by Delezenne and 
Ledebt (compare A., 1913, i, 141) from the action of cobra venom 
on the vitellus of egg. The substance has been obtained pure in a 
crystalline form by repeated crystallisation from absolute alcohol. 
The substance so obtained gives none of the reactions of choline. 
Analyses of the purified substance give it the constitution of 
choline palmitoglycerophosphate. This is confirmed by molecular- 
weight determinations and by examination of the products of 
hydrolysis by Haller’s method (compare Fourneau and Piettre, A., 
1912, ii, 1109), which are methyl palmitate, choline hydrochloride, 
and calcium glycerophosphate. The oleic acid and the other non- 
saturated acids are thus entirely removed from the lecithin by the 
action of the cobra venom. If a solution of lysocithin in alcohol 
is treated with a chloroform solution of cholesterol, and the mix- 
ture warmed for several hours, the residue on evaporation yields 
the whole of the cholesterol to ether. If, however, the dry residue 
is first treated with water, an emulsion is formed, separating 
rapidly to an opalescent liquid and a fine precipitate, in which a 
portion of the cholesterol is retained even after repeated extrac- 
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tion with ether. One molecule of cholesterol is retained for each 
molecule of lysocithin, and the product has no hemolysing power. 
W. G. 


Chemistry of Vegetable Physiology and Agriculture. 


A Water Thermo-regulator for Incubators. L. von HEypEn- 
REICH (Centr. Bakt. Par., 1914, i, 73, 444—448) —The apparatus is 
particularly suitable for use with oil lamps. It consists of two 
parts, A, for insertion into the incubator, and B, for attachment 
to the chimney of the lamp. The bulb of A is filled with air 
under pressure, methylene chloride (b. p. 41°6°), and mercury. 
The tube attached is forked at a height of 76 cm., and through 
the two limbs of the fork a current of water is allowed to flow 
from a constant-level reservoir. The water runs into the second 
part of the apparatus, and exerts a pressure on a column of 
mercury in a special U-tube sufficient to raise a float, which in 
turn raises a shutter in the chimney of the lamp and allows a 
current of hot air to play on the base of the incubator. The base 
of the part B is provided with a side-tube with screw clip or stop- 
cock, which is permanently slightly open; when the temperature of 
the incubator becomes too high, the mercury in the first part of 
the regulator shuts off the flow of water from A to B, the water 
in the tube of B trickles out, and the float in the U-tube drops 
and closes the chimney, thus diverting the heat from the incubator. 


The regulator is stated to operate within a fraction of a degree. 
H. B. H. 


[Chemistry of Bacteria.] Taprusz Kozniewsk1 (Zeitsch. physiol. 
Chem., 1914, 90, 208—209).—The author considers that Tamura’s 
publication on this subject (this vol., i, 461) is in part anticipated, 
and in part contradicted, by his papers previously published 
(Kozniewski, A., 1913, i, 428). R. V. 8. 


[Chemistry of Bacteria.] Sakae Tamura (Zeitsch. physiol. Chem., 
1914, 90, 210).—Polemical. A reply to K+ Zniewski (preceding 
abstract). The author maintains the accuracy of his results. 

R. V. 8. 


Chemistry of Bacteria. V. Chemical Composition of 
a Water Bacillus. Sakar Tamura (Zeitsch. physiol. Chem., 1914, 90, 
286—290. Compare this vol., i, 461).—The bacillus investigated 
was obtained from water, and forms short, Gram-negative, non- 
sporing rods, which do not liquefy gelatin. Extraction of the 
dry bacteria with alcohol yields a phosphatide, possibly a mono- 
aminemonophosphatide. Luipoids showing the cholesterol reaction, 
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acid-fast mycol, or other Gram-positive lipoids were not present. 
A reducing substance giving the orcinol and hydrochloric acid 
reaction is present. The proteins found differ in solubility from. 
those of tubercle and diphtheria bacilli. Among their products 
of hydrolysis are arginine, histidine, lysine, tyrosine, /-proline, and 
tryptophan. R. V. S. 


The Action of Some Aniline Dyes on Bacteria. M. Isa- 
BOLINSKI and L, Smowan (Centr. Bakt. Par., 1914, i, 73, 413—427). 
—Comparative experiments on the bactericidal action of various 
dyes, such as methyleneblue, gentian-violet, crystal-violet, 
thionine, malachite-green, magenta, etc., on Staphylococcus 
pyogenes aureus, Pneumococcus, B. anthracis, B. coli, B. typhi, 
and Vibrio cholerae asiaticae. The majority of the dyes, with the 
exception of magenta and eosin, were found to possess marked 
bactericidal properties in the laboratory and in animal inocula- 
tion experiments, the greatest action being exerted by crystal- 
violet, methyl-violet, and malachite-green. The resistance of the 
various species of organisms showed great differences, B. typhi and 
B. coli persisting up to high concentrations of the dyes, while 
B. anthracis was relatively non-resistant. This action does not 
appear to be due to aniline, since actual experiments showed this 
compound to have -only slight bactericidal effect. A certain 
amount of acclimatisation of the cholera organism to the presence 
of some of the dyes was also observed. H. B. H. 


Biochemistry of Micro-organisms. The Nutritive Value of 
Different Sugars and Amino-acids for Bacillus prodigiosus. 
Hartwig Franzen aud F. Eager (Zertsch. physiol. Chem., 1914, 90, 
311—354).—In the case of moulds and yeasts, the suitability of 
various chemical compounds as nutrients may be ascertained by 
the determination of the dry weight of the cells within a certain 
period ; with bacteria this is not practicable, and the formation of 
by-products or the fermentative activity only can be taken as an 
indication. The capacity of Bacillus prodigiosus to ferment formic 
acid or its salts was taken as a criterion, when the dextrose and 
asparagine of a normal solution were replaced by sucrose, levulose, 
maltose, galactose and lactose, and glycine and alanine respectively. 
The functional activity of the organism was found to be practically 
the same whether supplied with dextrose or levulose; sucrose gave 
a similar, but rather lower, intensity curve, while with maltose the 
fermentation did not take place within the first three days; 
galactose and lactose were without value. Of the three amino- 
acids tested, asparagine proved to be most suitable, and alanine 
was better than glycine. H. B. H. 


The Behaviour of Betaines in Putrefaction. D. AckERMANN 
(Zeitsch, Biol., 1914, 64, 44—50).—The action of saprophytes on 
four betaines (trimethylserine, trimethylglutamic acid, hexamethyl- 
ornithine, and stachydrine) was investigated. After putrefaction 
had progressed for twelye to twenty-three days, 92°5% of trimethyl- 
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serine, 86°5% of trimethylglutamic acid, 94°8% of hexamethyl- 
ornithine, and 95°7% of stachydrine (dl-dimethylproline) were 
recovered, and in no case was any trimethylamine liberated. 

W. D. H. 


Yeast. Horace T. Brown (Ann. Bot., 1914, 28, 197—226).—In 
nutrient solutions containing oxygen and an excess of essential 
nutrients, the number of yeast-cells per unit volume tends to attain 
@ maximum, which is mainly dependent on the initial amount of 
dissolved oxygen, when this is not renewed. Within certain limits 
of oxygen supply, the maximal reproduction is strictly proportional 
to the initial amount of oxygen, and the rate of reproduction is a 
linear function of the time. The oxygen is rapidly absorbed by 
the seed-yeast before cell-budding commences. 

The apparent waste of energy under the usual artificial condi- 
tions is attributed to the limited supply of oxygen. Under natural 
conditions (as, for instance, on the ruptured surface of a grape) 
operations are on a small scale, and the supply of oxygen is con- 
tinuous. N. H. J. M. 


Carboxylase. V. Patiapin, N. Gromov, and N. N. MonTEvERDE 
(Biochem. Zeitsch., 1914, 62, 137—156).—It is shown that yeast will 
not cause fermentation of the free pyruvic acid, although it rapidly 
ferments the potassium salt; the free acid inhibits the auto- 
fermentation of yeast. Neutral phosphate mixture, and to a less 
extent dipotassium phosphate, promote the fermentation of 
potassium pyruvate. A series of experiments on the joint fer- 
mentation of the pyruvate and sucrose were carried out. In these 
experiments less carbon dioxide was evolved than was evolved by 
the fermentation of the products separately. Pyruvate added to 
sucrose fermentation mixtures which had become inactive caused 
fresh evolution of carbon dioxide. Hefanol, which had been ex- 
tracted with methyl alcohol and lost the property of fermenting 
sucrose, was still capable of fermenting pyruvate with practically 
undiminished intensity. The carboxylase is not stimulated by 
heated taka-diastase solution, and only very weakly stimulated by 
heated hefanol. The carboxylase is gradually destroyed by the 
autolysis of hefanol, almost to the same extent as the zymin. 
Strong glycerol solutions inhibit the carboxylase action, whilst 
weaker solutions extend the action over several hours. Hydrogen 
peroxide (0°5%) destroys pyruvate with about the same intensity 
as carboxylase, and the action is not increased by the presence of 
a peroxydase. 8. B. 8. 


Réle of Glycogen in Fermentation by Living Yeast. Hans 
Euter (Zeitsch. physiol. Chem., 1914, 90, 355—366. Compare ibid., 
89, 337).—Further evidence is given that the difference between 
the amount of sugar which disappears during fermentation with 
living yeast, and the amount of carbon dioxide produced, cannot 
be due to formation of glycogen. N. H. J. M. 
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Phytochemical Reductions. II. The Change of Aliphatic 
Nitro-compounds into Amino-compounds. Cart NruserG and 
Ernst WELDpE (Biochem, Zeitsch., 1914, 62, 470—476).— Experiments 
are described which demonstrate that living yeast, when in a state 
of active fermentation, can reduce nitroethane and nitromethane 
to ethylamine and methylamine, which were isolated in the form 
of their platinichlorides. 8. B. 8. 


Phytochemical Reductions. III. The Conversion of Aro- 
matic and Fatty Aromatic Aldehydes into Alcohols. Car. 
Neupere and Ernst Wexpe (Biochem. Zeitsch., 1914, 62 477—481). 
—Benzaldehyde can be reduced by living yeast to benzyl alcohol, 
a yield in one case of 32% of the theoretical being obtained. As 
only traces of benzoic acid were obtained at the same time, the 
formation of the alcohol cannot be ascribed to the Cannizzaro 
reaction. In a similar way, phenylethyl alcohol could be produced 
from phenylacetaldehyde. S. B. 8. 


Phytochemical Reductions. IV. (a) The Formation of 
n-Amyl Alcohol by Yeast. (b) The Natural Occurrence of 
n-Amyl Alcobol. Cari Neuere and F. F. Norv (Biochem. Zettsch., 
1914, 62, 482—488).—n-Amy] alcohol was obtained by means of 
fermenting yeast, in a yield of 70% of the theoretical, from 
n-valeraldehyde. Its formation is not due, therefore, to the 
Cannizaro reaction. The authors have further succeeded in show- 
ing that the n-alcohol is a normal constituent of fusel oil, from 
which small quantities can be separated by careful, slow fractiona- 
tion. The alcohol was identified by oxidation to n-valeric acid, 
of which the calcium salt (with one molecule of water of 
crystallisation) was obtained in a pure state. The n-alcohol prob- 
ably owes its origin to n-aminohexoic acid, which has recently been 
obtained by the hydrolysis of proteins by Abderhalden and Weil 
(A., 91913, i, 456). 8. B. 8. 


Fermentations with Yeast in Absence of Sugar. XVI. 
The Question of the Formation of Lactic Acid in the 
Fermentation of Pyruvic Acid by Living Yeast, and some 
Observations on the Processes of Fermentation. C. Neusera 
and Jou. Ker (Biochem. Zeitsch., 1914, 62, 489—497).—It is shown 
that under strictly aseptic conditions lactic acid is not formed 
during the fermentation of pyruvic acid by living yeast. It is 
shown that commercial dry yeast preparations are contaminated by 
bacteria. The authors discuss the theory of alcoholic fermentation, 
especially in reference to some recent experiments and theoretical 
deductions of M. Oppenheimer (A., 1914, i, 363). 8s. B. 8. 


Fermentations in the 3-Carbon Series. OC. Neuere and 
Jou. Kerns (Ber., 1914, 47, 1308—1315).—The authors confirm 
Lebedev’s discovery that acetaldehyde is formed during the fermen- 
tation of glyceric acid by dried yeast, but do not agree with the 
general conclusions which he drew from this fact (this vol., i, 464, 
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635). Experiments are described which indicate that glyceric 
acid is not fermented by pure cultures of living yeast under con- 
ditions which are favourable to the destruction of sugar or pyruvic 
acid. The fermentation of glyceric acid by dead yeast is there- 
fore abnormal, and further experiments are necessary before it can 
be rightly understood: It may be that the acid stimulates auto- 
fermentation. This process (compare A., 1912, ii, 973) takes place 
even in presence of acetic acid. An estimation of the amount of 
earbon dioxide evolved does not, therefore, give a true idea of the 
“fermentation” of glyceric acid. A titration of the non-volatile 
acid before and after fermentation with dried yeast shows that 
very little acid is destroyed during the process. The existence and 
action of a dehydrating enzyme, as suggested by Lebedev, are also 
criticised. J. C. W. 


The Formation of Saligenin from Salicylaldehyde by 
Yeast. Paut Meyer (Biochem Zeitsch, 1914, 62, 459—461).— 
Under certain conditions described, small quantities of saligenin 
can be produced from salicylaldehyde by a certain top-yeast. 
Owing to the toxic action of the aldehyde on yeast, the reaction 
was difficult to realise. The author failed to isolate salicylic acid, 
which, according to the Cannizzaro reaction, should be formed 

together with the saligenin. S. B. 8. 


The Fermentation of he oy to Alcohols, Acids and 
Amines. F. Esruicn (Verh. Ges. deut. Naturforsch. Aerate, 1913 
(1914), ii, 320—324).—A review of the author’s work on the con- 
version of albumin or its amino-acids into alcohols and acids by 
yeast in the presence of sugar, into hydroxy-acids by many moulds, 
and into amines by certain lactic bacteria. The part played by 
these changes in alcoholic fermentation (in the production of the 
aroma and of fusel oil) and in the cheese industry (in the ripening) 


is believed to represent only a fraction of their importance. °* 
D. F. T. 


Nitrogen Nutrition of Moulds. Wupar Brenner (Centr. Bakt- 
Par., 1914, ii, 40, 555—647).—Experiments with three races of 
Aspergillus niger showed that the pruduction of dry watter aud the 
economic coefficient, dry matter: sugar consumption, varied greatly 
with the form in which nitrogen was supplied. Of the compounds 
tested, the ammonium salts of the aliphatic hydroxy- and 
dicarboxylic acids, amino-acids, peptides, and peptone were most 
easily utilised, and ammonium salts of the mineral acids, and those 
of the monobasic fatty acids, less so. Monoalkylamines with low 
carbon content, and the lower dialkylamines, as well as acid amides, 
nitrates, and guanidine salts, were moderately useful, whilst iso- 
amines and all mono-alkylamines with high carbon content, di- 
and tri-alkylamines, aromatic amines, and hydroxylamine salts 
proved of little value. Sodium nitrite, ammonium valerate, tri- 
benzylamine sulphate, and potassium cyanide were distinctly toxic. 
Utilisation of a compound is stated to depend, not only on its 
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constitution, but also on the character of the by-products and the 
maintenance of a favourable reaction of the medium.  H. B. H. 


Use of Zinc for the Growth of Aspergillus niger (Sterig- 
matocystis nigra) Cultivated in Deep Media, M. JaviLiier 
(Compt. rend., 1914, 158, 1216—1219).—Contrary to the results 
obtained by Lepierre (compare A., 1913, i, 1423), the author finds 
that zinc is equally as effective in producing an increase in the 
crop of Aspergillus niger in deep as in shallow culture media. 

W. G. 


Is Silver, at a Suitable Concentration, able to Increase 
the Growth of Aspergillus niger? GasrieL Bertrand (Compt. 
rend., 1914, 158, 1213—1216).—The author has examined the 
influence of silver nitrate at high dilutions on the growth of 
Aspergillus niger. The dilution at which this substance ceases to 
be injurious is approximately WV/10®, and the author has been 
unable to find any dilution greater than this, which gives a growth 
greater than in the control solutions. He considers Lepierre’s 
views, that the elements such as zinc, manganese, etc., do not play 
a necessary part in the growth of Aspergillus niger, but whilst 
toxic at moderate concentration exert an accelerating influence on 
the growth of the mould, when present in minute amounts (com- 
pare A., 1913, i, 326, 1423), are incorrect. W. G. 


Treatment of Seeds with Poisous for the Purpose of 
Disinfection. TH. Boxorny (Biochem. Zeitsch., 1914, 62, 58—88). 
—tThe effect of poisons on the germinating power, and the capacity 
of destroying fungi, was investigated in the case of several varie- 
ties of seeds. The following were found to be satisfactory dis- 
infecting methods. Treatment with (a) hot 0°1% copper sulphate 
solution for half a minute; (6) hot 1% acetic acid for one minute; 
(9) 96% alcohol for one minute at 15°; (d) 1% hot sodium carbonate 
solution for half a minute; (e) boiling alcohol (96%) for one 
minute; (f) a solution containing 50 c.c. of 30% potassium 
hydroxide and 50 c.c. alcohol for one minute at 15°; (g) alcoholic 
hydrochloric acid for one minute at 15°. The following methods 
were found unsuitable. Treatment with (a) 0°5% copper sulphate 
solution for forty hours at room temperature; (6) 0°5% copper 
sulphate solution at 60° for a quarter of an hour; (c) 0°1% solu- 
tion of copper sulphate for two days at room temperature; (d) hot 
2—10% copper sulphate for half a minute; (e) 0°1% hot per- 
manganate solution for half a minute; (f) hot water for two 
minutes ; (g) alcoholic solutions of formaldehyde, phenol, or acetic 
acid at ordinary temperature; (h) glacial acetic acid for half a 
minute at room temperature; (i) 10% copper sulphate for five 
minutes at room temperature. 8. B. 8. 


The Action of Plant Metabolism Products on Plants. I. 
The Action of Nitrogenous Metabolism Products on the 
Germination of Seeds. (Alkaloids.) Wuitnetm Sicmunp (Bio- 
chem. Zeitsch., 1914, 62, 299—338).—The action of alkaloids on 
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various seeds was investigated, the percentage germinating after 
treatment, and the rate of growth of roots and stems being in- 
vestigated. Coniine has little toxic action ; 4/250 nicotine behaves 
similarly. In higher concentrations it is more toxic than coniine. 
Piperine and piperic acid are only slightly toxic, even in M/100- 
solution. The combined action of piperidine and piperic acid in- 
creases the toxicity. M/100-atropine is slightly toxic, but con- 
siderably toxic in M/50- and M/25-solutions. Of the scission 
products, tropine is less, and tropic acid more, toxic than atropine 
itself. Tropine exerts an antagonistic action to the toxicity of 
both tropic and the still more toxic atropic acid. The action of 
hyoscyamine is about equal to that of atropine. Pilocarpine is 
but slightly toxic, but the toxic action of larger quantities is not 
antagonised by atropine, as is the case in the action of these 
alkaloids on animals. Cocaine, even in M/50-solution (as hydro- 
chloride), is only slightly toxic; its scission products, benzoyl- 
ecgonine and ecgonine, are even less so. Lupine, lupidine, and 
sparteine are only slightly toxic, and in concentrations as low as 
M/200 to M/250 they increase the germinating power of yellow 
and blue lupines. ytisine is but slightly toxic. Cinchonine, 
cinchonidine, and quinine are distinctly toxic in concentrations of 
M/50 to M/25 (as sulphates or hydrochloride). Quinine is the 
most toxic of the three. Morphine and narcotine hydrochlorides 
are toxic in concentrations of M/50. Berberine is strongly toxic 
to seeds, even in M/222-solutions. 0°2% Tannin exerts a partial 
antagonistic action. Strychnine exerts a distinct toxic effect only 
when the solution reaches M/50. Brucine is slightly less toxic 
than strychnine. Aconitine hydrochloride, M/50, is but slightly 
toxic. Veratrine is a little more toxic. Solanine and solanidine 
have but little toxic action. S. B. S. 


The Action of Plant Metabolism Products on Plants. II. 
Action of the Nitrogen Metabolism Products on the Ger- 
mination of Seeds. (Glucosides, Tannins, and their Scission 
Products.) WitHetm Siemunp (Biochem. Zeitsch., 1914, 62, 
339—386).—Arbutin is not toxic even in M/13-solution. Its 
hydrolysis product, quinol, is much more so, concentrations of 
M/10 being quite lethal. Phloridzin and hesperidin, and the 
scission product phloretin, so far as their solubility in water would 
permit investigation, are non-toxic. Baptisin in saturated solu- 
tion (<M/500) is distinctly poisonous. Salicin has a slight toxic 
action in M/50-solution, but helicin is more poisonous. Populin 
in saturated solution (4//1000) is harmless. Coniferin is only 
slightly poisonous, but its scission products, produced by the action 
of emulsin, are more toxic. Syringin (4/100) is not toxic. 
Amygdalin itself is but slightly poisonous, but its scission pro- 
ducts are much more so; hence, under aseptic conditions of 

ermination, it is less toxic than under septic conditions. Aesculin, 

/250, is fairly toxic. Sinigrin is slightly toxic, and in M/100- 
concentrations it promotes the germination and growth of black 
mustard. Convallarin in concentrated solutions (<M/646) is 


i. 789 


VEGETABLE PHYSIOLOGY AND AGRICULTURE. 


slightly toxic. Helleborin (0°2—0°4%) is toxic, byronin only 
slightly so. Strophanthin (Merck), 4/50, is toxic; digitalin 
(Merck), @/700 or 0°1%, is slightly toxic, and digitalein even less 
so. Saponin and sapogenin (4//350) are somewhat toxic. Of the 
bitter substances, aloin, M//50, is toxic, and picrotoxin even more 
so. Of the scission products of glucosides, phenol, catechol, resor- 
cinol, quinol, and pyrogallol, as well as pbenzoquinone, are all very 
toxic. 

Saligenin, M/50, is but slightly toxic. Salicylaldehyde, M/50, 
is strongly toxic; benzaldehyde is less toxic, exerting a marked 
effect only when the concentration reaches M/20. Vanillin, 
M/100, is fairly toxic, and piperonal even more so. Benzoic acid 
is distinctly toxic, even in the concentration M/200, and is sur- 
passed in this respect by salicylic acid. Cinnamic acid in saturated 
solution (about 4/250) is toxic, as is o-coumaric acid (M//50). 
Coumarin is still more poisonous. Aesculetin and daphnetin in 
saturated solutions (about 4/250) are only slightly poisonous. 
Mandelic and quinic, and protocatechuic acids are strong poisons 
(in concentrations M/50). Gallic acid is a still more powerful 
poison. Tannin is, however, less toxic. S. B. 8. 


Share of the Intermediate Products of Alcoholic Fer- 
mentation in Oxygen Respiration. Lxonip Ivanov (Ber. deut. 
bot. Ges., 1914, 32, 191—196).—A reply to Kostytschev (A., 1913, 
i, 944). N. H. J. M. 


Tne Mechanism of the Phenomena of Oxidation and Re- 
duction in Plant Tissues. J. WoLrr (Compt. rend., 1914, 158, 
1125—1127).—The phenomena of oxidation and reduction going 
on side by side in the plant tissue are apparently regulated by the 
same mechanism. In the case of the apple, there is a reducing 
agent present, which acts on the pigment produced by the oxydase 
in a freshly-cut slice of the fruit, thus tending to check its forma- 
tion. These reactions are apparently controlled by the acidity of 
the fruit. Apple pulp when brown reacts with potassium iodide 
in the presence of its own acid, liberating iodine, but if the acid 
is previously removed by washing the pulp with dilute disodium 
hydrogen phosphate solution, no iodine is liberated until the 
acidity is artificially restored. W. G. 


Carbon Dioxide and Plants. R. Kuein and E. Reinau (Chem. 
Zert., 1914, 38, 545—547).—Vegetation experiments with various 
plants grown in a glasshouse, divided into two equal parts by 
means of an air-tight partition, on one side of which the air was 
supplied with 0°35—0°45% carbon dioxide. As compared with 
ordinary air, the growth under the influence of an increased supply 
of carbon dioxide was increased by 50—100% in four weeks. 

It is suggested that, under natural conditions, growth may some- 
times be limited by the supply of carbon dioxide, and that 
manuring with carbon dioxide, if not too costly, would be desirable. 
Where irrigation is in use, water saturated with carbon dioxide 
might be employed. N. H. J. M. 


=> 
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Alleged Relation between Nitrate Assimilation and the 
Separation of Manganese in Piants. E. Hourermans (JBied. 
Zentr., 1914, 43, 282—283 ; from Anz. k. Akad. Wiss. Wien , 1912, 246 ; 
Bot. Centr., 1913, 122, 552).—Acqua’s statement that the roots of 
plants, in contact with manganese nitrate, secrete manganese in 
certain places in which the nitrate is assimilated, is not confirmed. 
In experiments with beans and wheat, it was found that blackening 
occurs when the manganese is combined with indifferent or injurious 
anions ; it is, therefore, not connected with nitrate assimilation. 
N. H. J. M. 


Action of Zinc, Arsenic, and Boron Compounds on the 
Growth of Plants. Wiunirrep E. Brencuiey (Ann. Bot., 1914, 
28, 283—301. Compare A., 1910, ii, 889).—Water-culture experi- 
ments, in which peas and barley were grown in presence of varying 
amounts of the following substances: Zinc sulphate, arsenious acid, ; 
arsenic acid, sodium arsenite, and arsenate and boric acid. 

As regards zinc and arsenic, no stimulating effect was observed 
with any strength down to 0°005 mg. per litre in the case of zine, 
and 0°02 mg. with arsenious acid. The toxic effect varies with 
different plants, and with the period of growth, plants being usually 
more resistant in the summer months than in spring and autumn. 
So that the highest indifferent amount of zine sulphate varied 
between 0°2 and 0°04 mg. per litre in the case of barley, and 
between 0°2 and 0°05 mg. with peas. Arsenious acid and arsenites 
are more toxic, especially to peas, than arsenic acid and arsenates. 

Boric acid is less toxic than zinc and arsenic, being injurious only 
when the amount exceeds 10 per million. Smaller amounts down 
to 0°05 per million have a stimulating action. 

Whilst the appearance of barley grown in presence of boric acid 
would seem to indicate stimulation, the weights of the produce 
show that this is not the case. N. H. J. M. 


Simultaneous Presence of Carbamide and Urease in the 
Same Plant. R. Fosse (Compt. rend., 1914, 158, 1374—1376).— 

The author has proved the presence of carbamide in Aspergillus 
niger and in the plantule of the green pea, and of the soja plant. 

The same plants, either crushed or through their expressed juice, 

have furnished urease, which has decomposed carbamide in aqueous 
solution at 46°. The crushed plant or juice previously heated in 

an autoclave was without action on the carbamide. W. G. 


Flower Pigments of Antirrhinum Majus. III. Red and 
Magenta Pigments. Muriet WHELDALE and Harotp LLEWELYN 
Bassett (Biochem. J., 1914, 8, 204—206).—Two kinds of antho- 
cyanin, red and magenta, occur in Antirrhinum, which give rise 
to tinged, pale and deep varieties; in presence of luteolin, bronze 
and crimson colours are produced. Both anthocyanins, especially 
magenta, contain considerably more oxygen than the flavones; and 
there is evidence that the anthocyanin mols. are larger than the 
flavone mol. So that if a flavone constitutes the chromogen, con- 
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densation of two flavone mols., or of flavone and an aromatic acid, 
or other compound, must take place. 

Results of analyses of the two anthocyanins and their lead salts, 
and estimations of mol. weight, indicate that the red and magenta 
compounds have, respectively, the formule C,,H,;0,, and Cy pH gO. 
The number of hydroxyl groups was found to be twelve in red, and 
fifteen in magenta anthocyanin. N. H. J. M. 


Vegetable Galls. Kurt R. von Srockertr and Jutius ZELLNER 
(Zeits. physiol. Chem., 1914, 90,1 495—501).—Analyses of galls of 
Cynips conglomerata, C. tinctoria, C. folit, and Rhodites rosae. 
The galls contain considerably more water and much less crude 
fibre than the plants; the amount of substances soluble in water, 
especially tannins, is higher in the galls than in the plants. The 
galls of Cynips conglomerata, C. tinctoria, and Rhodites contained 
less reducing sugar than the plants, whilst in those of C. foli the 
amount of reducing sugar was very high. The amount of total ash 
is sometimes more and sometimes less than in the normal parts of 
the plant; the soluble mineral matter is, however, higher in the 


galls. Estimations of manganese failed to show any regularity. 
N. H. J. M. 


The Australian Melaleucas and their Essential Oils. V. 
R. T. Baker and H. G. Surrna (J. Roy. Soc., New South Wales, 1914, 
47, 193—214).—The authors have made a botanical study of the 
members of the genus Melaleuca, and have compared the oils 
obtained from the leaves of the Australian “tea trees” with 
cajuput oil. The latter oil consists very largely of cineole (68% 
in one specimen), whereas the Australian samples contain much 
less of this compound but considerable quantities of an aliphatic, 
sesquiterpene alcohol. The authors have therefore re-classified the 
various Melaleucas, and consider that M. minor, Smith, the East 
Indian source of cajuput oil, and M. leuwcadendron, Linn., are not 
represented in Australia. 

The oils were examined by the usual processes, and full details 
of the physical constants and fractionations are given. The oils 
obtained from various specimens of M. Maideni, common to 
northern New South Wales, contained about 31—39% of cineole 
and 16°8% of a sesquiterpene alcohol, which is probably identical 
with that which is described below. The oils from three specimens 
of M. Smithii, which grows in the Sydney district, contained from 
1—5% of cineole and roughly 50% of the characteristic aliphatic 
sesquiterpene alcohol, C,;H,,O. The latter does not agree with 
nerolidol or farnesol, and is named melaleucol. It has a faint, 
pleasant odour, b. p. 163—165°/33 mm., 275—277°/atm., D™ 0°886, 
n>? 1-488, which corresponds with three double linkings, and is 
dextrorotatory. One of the specimens was also found to contain 
about 6% of pinene and 4% of limonene. J. C. W. 


The Occurrence of Trimethylamine and its Origin in the 
Australian Salt Bush (Rhagodia hastata). R. W. CHAtiinor 
(J, Roy. Soc., New South Wales,*1914, 4'7, 236—243).—The Australian 
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“Salt bush,” which is largely cultivated as an ornamental hedge, 
is noted for the strong herring-brine odour which it emits during 
the spring and summer months. Trimethylamine was detected in 
the distillate after boiling the fresh shoots with alkali hydroxide 
or with water alone. Search was therefore made for a complex 
substance which would yield this base by decomposition in the 
plant, and a compound which is very closely allied to choline has 
been isolated. The author hopes to obtain enough of this substance 
to characterise ‘it. Schulze and Trier (A., 1912, ii, 1203) have 
shown that choline, betaine, and allied bases are normal constitu- 
ents of many other members of the order Chenopodiaceae. The 
presence in the plant of acetic acid and a glucoside of quercetin is 
also indicated. J. C. W. 


The Nitrogenous Matter of Grape-must. R. MarciL_e 
(Compt. rend., 1914, 158, 1199—1201. Compare A., 1913, i, 685).— 
The author has repeated his previous work on the fermentation 
of grape-must containing varying amounts of organic and volatile 
nitrogen, and has obtained results agreeing in some cases with his 
previous work and in others with the work of Laborde (compare 
Ann. Inst. Pasteur, 1898, 517). The musts contained fixed organic 
nitrogen and volatile ammoniacal and amino-nitrogen, the absolute 
and relative proportions of which are very variable. Both diminish 
in amount as the ripening of the fruit progresses. The musts, which 
show the greatest resistance to fermentation, are generally charac- 
terised by a low content of volatile nitrogen. W. G. 


Carbohydrates of Savoy Cabbages. Ernst Busort(/. Landw, 
1914, 62, 117—120).—Mannitol and glucose were isolated and 
identified. The yields of pure substances were respectively about 
O'l and 0°02%, the amounts actually present being, no doubt, 
considerably greater. N. H. J. M. 


Solubility and Decomposition of the Nitrogen Compounds 
in Soil. Vatmanrt (Bied. Zentr., 1914, 43, 217—219; from AbdA. 
Agric.-wiss. Ges. Finnland, 1912, Heft 3).—The examination of peat 
and garden soil showed that most of the nitrogen (85—97%) was 
in the form of proteins, mainly nucleins. 

The soluble nitrogen obtained by the action of acids and alkalis 
on soil is chiefly in the form of amino-acids. Evidence was obtained 
that the nitrogen compounds of only slightly decomposed peat are 
more readily broken down than those of the more humified kinds 
of peat. N. H. J. M. 
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Thermal Reactions in Carburetting Water Gas. II. 
Experimental. M. C. Warraker and W. F. Rirrman (J. Ind. Eng. 
Vhem., 1914, 6, 472—479. Compare this vol., i, 645).—Experi- 
mental proof is given of the correctness of the assumption that, in oil 
gas manufacture, diminished pressure increases the yield of gaseous 
hydrocarbons ; the gas also contains much less hydrogen than do 
products obtained at the same temperature under higher pressure. 
It is shown that the end products resulting from cracking oil in 
an atmosphere of hydrogen, which reacts chemically with the end 
products of the cracking, are a function of both the composition and 
the quantity of gas produced. W. P.S. 


4*-Pentene and Some of its Derivatives. (Mlile.) H. van 
Rissecuem (Compt. rend., 1914, 158, 1694—1698*).—A*-Pentene has 
been prepared from diethylcarbinol, using p-toluenesulphonic acid as 
the dehydrating agent in order to avoid too great a rise in tempera- 
ture (compare Wuyts, A., 1912, i, 598). 

The reaction takes place at 135—140°, and gives a yield of 82%. The 
product has the following physical constants: m. p. — 147° (+0°01°), 
b. p. 36°40° (+0°05°)/760 mm., Di’ 0°6595, Di’* 0°6535, nif, 1°3832, 
ny 13857, nitz 1°3927, ng? 1°3793, np? 1°3817, and nz 1°3878. The 
fixity of these values points to the product consisting of one only of the 
two possible stereoisomerides. Attempts to bring about isomerisation 
by iodine, hydrogen iodide, bromine or hydrogen bromide have all 
failed. In the use of iodine it was noticed that iodine unites with the 
pentene according to a reversible reaction: C;H,,+I1, — OC,H,,[,, in 
which equilibrium is reached at 13°5°, whea the molecular cuoncentra- 
tion of the di-iodopentane is forty-nine times that of the iodine. In 
the use of bromine, By-dibromopentane (compare Wagner and Saytzeff, 
this Journ., 1876, i, 547) was obtained, and found to have the 
following physical constants: m. p. — 66°, b. p. 60°5—61°/14,mm., 
D? 1°6857, Di? 1°6766, ni, 1°5085, np 15119, nis 15204, nif, 1°5058, 
np 15093, and ny, 15177. By removal of hydrogen bromide by 
means of alcoholic potassium hydroxide a mixture of two position- 
isomeric bromopentenes was obtained, which could not be separated 
by fractional distillation. Further treatment of the mixture with 
alcoholic potassium hydroxide yielded A*-pentinene (compare Faworsky, 
A., 1888, 798), of which the physical coastants were m. p. — 101°(+1°), 
b. p. 55°5° (+ 0°05°)/760 mm., Di’? 0°7127, nz? 1°4020, nJ* 14045, and 
nus 1°4116. From these the increment of refraction of the acetylenoid 
linking were calculated for H, 2°448, H, 2°581, D 2°493, and a 
comparison of these with the values obtained by Moureu for heptylidene 
and octylidene shows that the position of the triple linking has a 
notable influence on the value of the iacrement of refraction. 

The controlled addition of bromine to A*-pentinene yielded By-di- 
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bromo-Af-pentene, m. p. Boch wa 5° to —i%, b. p. 64—66°/23 mm., 

Di} 17068, nif, 15175, ni 1°5215, aaa Nis 15316, this being the cis. 
trans isomeride, and not a mixture. “On further treatment with 
bromine in sunlight this compound yielded a mixture of BByy-tetra- 
bromopentane, m. p. 127—128°, b. p. 140—142°/17 mm., and a éri- 
bromopentene, b. p. 103—105°/16 mm., which was probably a mixture 
of two position-isomerides or two stereoisomerides. W. G. 


Some Products Isolated from Soot. Epmunp Knecut and 
(Miss) Eva Hispert (Mem. Manchester Phil. Soc., 1914, 58, 
No. 2, pp. 1—5. Compare A., 1905, ii, 703).—Soot collected from 
ordinary household chimneys in London and in Prague contains much 
less extractive matter than soot collected in Manchester. A sample 
of household soot from the Warrington district has been extracted 
with benzene, and from the extract a hydrocarbon, C,,H,,, m. p. 65°, 
colourless crystals, has been isolated, which seems to be Konig and 
Kiesow’s cerotene (this Journ., 1873, 26, 1215), The same hydrocarbon 
can be isolated in other ways, and from soot from other sources. 

From the glacial acetic acid solution of the residue left by the 
evaporation of the benzene extract (above), a yellow oil has been 
obtained, which has b. p. 300° (‘‘in vacuo”) and a, 8° in chloroform, and 
is apparently an alcohol. 

The portion of the benzene extract which is soluble in aqueous 
sodium hydroxide contains an acid, C,,H,,0, (#), m. p. 135°. -C. 8. 


A*yvHexatriene. P. van Rompurcu and P. Mutier (Proc. X. Akad. 
Wetensch. Amsterdam, 1914, 16, 1090—1093).—Various methods have 
been tried for the preparation of Aaye-hexatriene (van Romburgh and 
van Dorssen, A., 1906, i, 130) in a state of higher purity than before. 
The hydrocarbon can be obtained by heating A*-hexadiene-yé-diol 
with 99% formic acid and by dehydrating A*hexadien-d-ol (van 
Romburgh and Le Heux, A., 1913, i, 695) with potassium pyro- 
sulphate or phthalic anhydride. The most satisfactory method, how- 
ever, was by the action of zinc dust on the boiling alcoholic solution of 
yé-dibromo-A*hexadiene (Griner, A., 1893, i, 241), when a product 
was obtained, b. p. 80—80°5°/755 mm., m. p. — 10°5°, Di®* 0°740, ni¥* 
15172. RD ¥. &. 


A New Hydrocarbon from the Pinacone of Methyl Ethyl 
Ketone. P. van Rompurcn and (Miss) D. W. Wensinx (Proce. K. 
Akad. Wetensch. Amsterdam, 1914, 16, 1088—1090).—When the pina- 
cone of methyl ethyl ketone is warmed with an equal weight of 97% 
formic acid, the mixture first becomes red and then separates into a 
deep red lower layer and an almost colourless upper one. The product 
was washed with water, and when distilled gave the pinacolin, 

CMe, Bt: COEt, 
and also a hydrocarbon, C,,H.., D® °0° 8741, ny 1°4864, which could be 
distilled under reduced pressure. This same hydrocarbon can also be 
obtained by the action of hot formic acid on the hydrocarbon, C,H,,, 
which is formed in the action of dilute sulphuric acid on the pinacone 
(Herschmann, A., 1893, i, 547). Bromination, oxidation and 
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reduction have hitherto failed to give definite results which would be 
of value in elucidating the constitution of the new substance. 
D, F. T. 


Dichloroacetylene. (A Warning.) J. Boreseken and J. F. 
Carrikre (Proc, K. Akad. Wetensch. Amsterdam, 1914, 16, 1093—1095). 
—In an attempt to prepare ditrichlorovinyl ketone, CO(CCI:CCI,),, 
by dry distillation of barium trichloroacrylate it was found that, con- 
trary to expectation, the barium remained as chloride, whilst carbon 
dioxide and a gas which fumed in the air were expelled. 

By distilling one gram of the salt in a current of hydrogen 
and condensing less volatile products by passage through a cold tube, 
a small amount of a colourless solid substance, m. p. below — 50°, 
could be separated by further passage through a tube at-— 70°. Treat- 
ment with a current of chlorine, the temperature being still — 50°, 
converted the substance into hexachloroethane. The decomposition of 
the barium trichloroacrylate is therefore believed to have followed the 
course (CCI,-CCl-CO,),Ba= BaCl, +2CO0,+2C,Cl,, the new product 
being dichloroacetylene. 

The serious results of an unexpected explosion of the product from 
three grams of barium trichloroacrylate indicates that dichloroacety]- 
ene is more dangerous than dibromoacetylese (Lemoult, A., 1903, 
i, 595, 673). Dichloroacetylene is a colourless gas of disgustingly 
sweet odour (compare Prins, Diss., Delft, 1912) ; in a very dilute con- 
dition its oxidation in the air is attended by luminescence, whilst 
in more concentrated admixture with hydrogen it fires in the air. 

D. F. T. 


The Ethylenic Isomerism of the a-Bromopropenes. 4G. 
CHAVANNE (Compt. rend., 1914, 158, 1698—1701. Compare Wislicenus 
and Langbein, A., 1889, 236).—Starting with propyl alcohol, this has 
been converted into propene by passing it over chromium phosphate 
at 380° (compare Bull. Soc. Chim. Belg., 1909). The product on 
bromination gave af-dibromopropane which under the influence of 
sodium phenoxide in alcoholic solution gave a mixture of a- and f- 
bromopropenes. These were separated by repeated fractional distilla- 
tion into B-bromopropene, m. p. — 126° (+1°), b. p. 48°35° (+0°1°)/ 
760 mm., Di” 1°3965, nzz 1°44335, np” 1°44665, nitj? 1:45523, 
and a mixture of stereoisomeric a-bromopropenes. These could not 
be separated by ordinary fractional distillation, but with ethyl or 
methyl! alcohols gave binary mixtures which could be separated by frac- 
tionation. The spacial structure of the two isomerides was determined 
by the rate at which they lost hydrogen bromide under the influence 
of alcoholic potassium hydroxide. The cis-isomeride has m. p. — 113°, 
b. p. 57°8°/760 mm., Di” 1°4338, Dj®* 1°4333, nif? 1°4529, np* 1-4564, 
nits 1°4649, and the érans-isomeride, m. p. - 76°5°, b. p. 63°25°/760 
mm., Di” 1:4169, ni 14515, np” 1°4549, nes? 14634. The 
molecular refractive power of the cis-isomeride is inferior to that of 
the trans-isomeride. Neither isomeride is stable at the ordinary 
temperature, each yielding a well-defined binary mixture of the two 
isomerides, having D}°” 1:430 and containing 82% of the cis- 
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isomeride. Both forms on bromination yield the same tribromopropane, 
b. p. 202—203°/762'5 mm. and 79°/12 mm., as compared with the 
tribromopropane, b. p. 191—192°/762 mm., from 8-bromopropene. 

W. G. 


Etbylenic Isomerism of the Acetylene Di-iodides. G. 
CHavanneE and (Mile.) J. Vos (Compt. rend., 1914, 158, 1582—1585. 
Compare A., 1912, i, 330, and van de Walle, A., 1913, i, 950).—A 
study of the two acetylene di-iodides, as prepared by Keiser’s method 
(compare A., 1899, i, 398) by the action of acetylene on iodine 
at 150—160°. By this method after removal of the excess of iodine, 
the products are the solid and liquid isomerides and a eutectic mixture, 
which cannot be separated by fractional distillation or by fractional 
precipitation with water of its solution in methyl alcohol. The solid 
isomeride has m. p. 72°, b. p. 76°5—77°/16 mm. and 190°5°/760 mm., 
and the liquid isomeride, m. p. — 13°8°, b. p. 72°5°/16 mm., 188°/ 
760 mm. (decomp.), D}’* 3°023, ny? 1°697, np* 1°706, nuz 1:730. The 
elimination of hydrogen iodide in the presence of alcoholic potassium 
hydroxide is at least two hundred times more rapid in the case of the 
liquid than the solid isomeride, and consequently the cis-configuration 
is attributed to the liquid form. On heating either isomeride at 170° 
until equilibrium is reached the mixture is found to contain 52°5% of 
the solid isomeride, whilst at 146° the mixture contains 55% of the 
solid form. Temperature.has a marked effect on the composition of 
the equilibrium mixture ; the lower the temperature the higher is the 
percentage of the solid isomeride. W. G. 


A Reaction of Tetranitromethane. W. R. Hopexinson and F. 
R. J. Hoare (J. Soc. Chem. Ind., 1914, 33, 522—523).—Tetranitro- 
methane (T., 1910, 9'7, 2099) in alcoholic ammoniacal solution reacts 
with metals such as copper, zinc, cadmium, and nickel, that is, with 
metals which form amides or ammine compounds, but it has no action 
on iron or aluminium. The action is accelerated by the addition 
of a small quantity of the ammine compound of the metal, and results in 
the formation of crystalline compounds ; these are also produced when 
an ammonium double salt, such as nickel ammonium nitrate, is added 
to the tetranitromethane solution. The compounds crystallise well 
from hot alcohol or acetone, but hydrolyse rapidly when heated with 
water. The copper compound appears to have the composition : 
[C(NO,),NH)},Cu,3NH,,H,O, and the nickel compound : 

[C(NO,),NH ],Ni,3NH,,H,O. W. P.S. 


Preparation of Glycide. Jan Nivitre (Bull. Soc. chim., 1914, 
[iv], 15, 464—465).—The author has increased the yield in Bigot’s 
method (compare Ann. Chim. Phys., 1891, [vi], 22, 481) for the 


preparation of glycide, ia >CH-CH,°OH, from 29 to 55 % by reducing 


2 
the size of the pieces of sodium used from 20 grams to 2 grams. 
The reaction under these conditions is complete in one day instead of 
three. W.G. 
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Isomorphism of the Ethyl Sulphates of the Metals of the 
Rare Hartbs and the Problem of Eventual Morphotropic 
Relations of these Salts with Analogous Salts of Scandium, 
Indium, and Glucinum. F. M. Jarcer (Proc. K. Akad. Wetensch. 
Amsterdam, 1914, 16, 1095—1105).—The author has examined the 
crystalline form of the ethyl sulphates of yttrium, lanthanum, 
cerium, praseodymium, neodymium, samarium, europium, gadolinium, 
dysprosium, thulium, erbium, and neo-ytterbium. These substances, 
which have the general formula Me,(EtSO,),,18H,0, form a strictly 
isomorphous series. From angular measurements and Réntgen ray 
patterns, it has been found that the salts belong to the hexagonal- 
bipyramidal (hemiedric) group of the hexagonal system. The 
parameters vary about the most probable mean value a:c¢= 
1 : 0°5062 + 0°0012, and the deviations can in no way be regarded as 
typical for each salt of the series. 

The corresponding salts of scandium and indium could only be 
obtained in the form of very small crystals, but it was possible to 
draw the conclusion that these salts are not of the same crystalline 
form as that which is exhibited by the ethyl sulphates of the rare 
earth metals. The crystals are of monoclinic symmetry, and possess 
characteristic optical properties. Glucinum ethyl sulphate stands quite 
apart from the other salts examined. Its composition corresponds with 
the formula GIO,GI(EKtSO,),,4H,O, and crystallises in tetragonal 
forms. 

The acetonylacetates of scandium, indium, and iron are isomorphous, 
and crystallise in large, flat crystals which are quite different from the 
fine needles in which the corresponding salts of the rare earth metals 
separate out. Glucinum acetonylacetate is monoclinic and widely 
different from the other salts of this acid. H. M. D. 


Trimethylene Trisulphide and its Oxides. O. Hinspere (J. pr. 
Chem., 1914, [ii], 89, 547—551).—In the preparation of triwethyl- 
ene trisulphoxide by heating trimethylene trisulphide with hydrogen 
peroxide on the water-bath, the author (A., 1913, i, 818) obtained a 
by-product which was considered to be a disulphonesulphoxide of the 
following constitution : CH, < 80! oy >80. 

ws. 
The formation of this compound is now found ,to be due to the 


presence of an amorphous impurity in the commercial trimethylene 
trisulphide employed in the oxidation. When pure, neither the a- nor 
8-trisulphide yields this compound, and it is therefore doubtful whether 
it has the above constitution. 

A trimethylene disulphonesulphoxide has, however, been prepared by 
heating trimethylene trisulphide or trimethylene trisulphoxide for 
several hours with 30% hydrogen peroxide and glacial acetic acid on 
the water-bath. It forms a crystalline powder (decomp. above 280°) 
insoluble in the usual organic solvents, but dissolves in aqueous 
alkalis with the formation of salts. When kept for a week in contact 
with hydriodic acid (D 1-96) it is converted into trimethylene disulphide- 


sulphone, CH <8. oH? > 80» which is separated from the accompany- 
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ing trimethylene disulphonesulphide by taking advantage of the 
solubility of the latter in aqueous sodium hydroxide. 

The disulphidesulphone has m. p. 218°, and does not form salts with 
alkalis. 

It has been shown previously that oxidation of trimethylene trisul- 
phide with hydrogen peroxide in glacial acetic acid solution results in 
the formation of trimethylene trisulphoxide, together with a sparingly 
soluble substance which was considered to be a pentoxide. The latter 
substance is now found to be isomeric with the trisulphoxide, and is 
termed isotrimethylene trisulphowide. It crystallises in slender, colour- 
less needles, which become brown at 260° (decomp. 280°). It is 
reduced by hydriodic acid to 8-trimethylene trisulphide and yields 
yellowish-red solutions in aqueous sodium hydroxide. The author 
considers that the isomerism of the trisul phoxides i is of the same type 
as that of the a- and £-trisulphides, and is determined by the spatial 
configuration of the sulphur-atom. F. B. 


A Simple Method for the Preparation of Lecithin. Huan 
MacLean (J. Path. Bact., 1914, 18, 490—494).—The essential part of 
the method consists in the purification of the crude lecithin obtained 
by extraction with alcohol. This is carried out by emulsification with 
water and treatment with acetone. Lecithin, after purification, is 
readily oxidised, and many of the new lecithin-like substances described 
are merely oxidation products, or consist of lecithin plus nitrogenous 
impurities, No definite conclusions can be based on solubility alone ; 
the degree of oxidation and the presence of impurities influence 
solubility greatly. W. D. iH. 


Electrolysis of Molten Salts of Fatty Acids. Jvuius PeTersen 
(Zeitsch. Elektrochem., 1914, 20, 328—332).—A eutectic mixture of lead 
acetate and zine acetate was electrolysed in a porcelain tube at 174° by 
a current of 065 ampere. The gases evolved at the anode consisted 
of 2°1% olefines, 29°0% carbon monoxide, 28°9% hydrogen, 25°6% 
methane, and 13°4% ethane ; the carbon dioxide was removed before 
the analysis was carried out A mixture of 3 molecules of lead 
acetate and 1 molecule of sodium acetate gave, at 140°, 2°6% olefines, 
60% carbon monoxide, 12°1% hydrogen, 55:°5% methane, and 22°3% 
ethane. Similarly, results were obtained with molten acid potassium 
acetate. Lead propionate was electrolysed at 130° with a current of 
0°6 ampere, and gave 40°0% olefines, 3°0% carbon monoxide, 0°3% 
hydrogen and paraffins, C,H,,,., for which the value of m is 2°02, and 
hence they consisted of ethane with a little methane, Lead butyrate 
electrolysed at 85° gave 42°6% olefines, 18°3% carbon monoxide, 25-0% 
hydrogen and paraflins,w=2-05. Consequently, it is shown that the 
products of the electrolysis of molten salts of the fatty acids are of the 
same type as those of the electrolysis of aqueous solution, although 
the amount is very much smaller in the present case. The figures 
given above vary very much in the different experiments, and are very 
different at different periods in the electrolysis. A further series of 
experiments was carried out, which consisted in heating lead salts of 
the fatty acids with sulphur at 180° for ten hours and collecting the 
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gases over sodium hydroxide. One hundred grams of lead acetate 
gave 15 grams of a mixture of acetic acid and methyl acetate and 
30 c.c. of gas, which consisted of 11'8% olefines, 0°8% oxygen, 37°0% 
carbon monoxide, 36°2% hydrogen, and paraffins, n=1°9. One hundred 
grams of lead propionate gave 20 grams of propionic acid and 12 c.c. 
of gas, which consisted of 2°4% oxygen, 57°3% carbon monoxide, 3°7% 
hydrogen, and paraffins, n= 2-06. One hundred grams of lead butyrate 
gave 23 grams of pure butyric acid and 40 ¢.c. of gas which consisted 
of 1:0% oxygen, 16°2% carbon monoxide, 60°0% hydrogen, and paraffins, 
m=1'44. One hundred grams of lead isovalerate gave 13 c.c. of iso- 
waleric acid and 2 ¢.c. of gas which was not analysed. It is thus 
shown that there is practically no production of ethyl esters as is the 
case when silver salts of the fatty acids are heated with iodine 
(Simonini, A., 1892, 1301). J. F.S. 


Some Organic Uranium Salts of the Monocarboxylic 
Acids of the Fatty Series. G. Courtois (Compt. rend., 1914, 
158, 1511—1514).—In addition to uranyl acetate, already known, 
the author has prepared a number of its homologues by solution of 
uranium hydroxide, UO,,H,O, in an excess of a boiling aqueous 
solution of the acid. On cooling, the hydrated salt crystallises out. 
The following have been prepared : 

Uranyl formate, (H*CO,),U0,,H,0, yellow, octahedral crystals, which 
lose their water at 150°, and in aqueous solution in the dark gradually 
form the basic salt, (H*CO,),UO0,,H,O,U0O,,2H,0, which is almost 
insoluble in formic acid. 

Uranyl propionate, (C,H,-CO,),U0,,2H,O, yellow crystals, giving 
the anhydrous salt at 100°, and ecrystallising from propionic acid in the 
anhydrous form. 

Uranyl butyrate, (C,H,-CO,),U0,,2H,0, yellow crystals, giving the 
anhydrous salt at 100°, and from solution in butyric acid, the acid 
salt, (C,H,*CO,),U0,,C,H,*CO,H. 

Uranyl isobutyrate, (CHMe,*CO,),U0,,2H,0, small, yellow crystals, 
giving the anhydrous salt at 100°, and from solution in isobutyric acid, 
the acid salt, (CHMe,*CO,),U0,,CH Me,*CO,H. 

Uranyl valerate, (C,H,*CO,),U0,,2H,0, yellowish-white, pearly plates, 
becoming anhydrous in dry air or at 100°. This salt is the least soluble 
in water of the whole series. 

Uranyl isovalerate, (CHMe,*CH,*CO,),U0,,2H,0, yellowish-white 
plates, becoming anhydrous in dry air or at 100°, and giving from 
solution in isovaleric acid, the acid salt, 

(CHMe,°CH,°CO,),U0,,CHMe,°CH,:CO,H ; 
100 c.c, of the saturated aqueous solutions of these salts contain the 
following weights at the temperatures given : 


Temperature. Grams. 
UVranyl formate............ 15° 7°20 
Uranyl acetate ............ 17 7°73 
Uranyl propionate ...... 19 8°48 
Uranyl butyrate ......... 17 10°53 
Uranyl isobutyrate ...... 20 4°25 


Dranyl isovalerate ...... 14 3°72 
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The formate and acetate are insoluble in anhydrous ether, whilst all 
the others are soluble, a compound, containing 4 mol. ether to 1 mol. of 
the dihydrate, being obtained in the case of the butyrate and isovalerate. 

A concentrated solution of the formate decomposes in the dark, 
and of the acetate in diffused light, giving basic salts. All the others 
are stable in diffused light. Their saturated aqueous solutions are all 
decomposed by sunlight, a mixture of carbon dioxide and saturated 
hydrocarbons being evolved. W. G. 


The Acyclic y-Halogenated Acids. Henri Wox.LGEmuTn 
(Compt. rend., 1914, 158, 1577—1579).—The three y-halogenated 
valerie acids are readily obtained by the action of hydrochloric, hydro- 
bromic, and hydriodie acids respectively on y-valerolactone. 

y-Chloro-n-valeric acid, b. p. 115—116°/10 mm., is obtained by the 
action of hydrochloric acid on the y-lactone in a sealed tube at 150°. 
With sulphuric acid and alcohol it gives the ethyl ester, a colourless 
liquid, b. p. 70°5°/9 mm., and with thiony] chloride at 80—100°, the acid 
chloride, a colourless, mobile liquid with a strong, disagreeable odour, 
b. p. 61°9/9 mm. This chloride reacts with ammonia, aniline, and 
phenylhydrazine to give respectively the amide, m. p. 79—79°5°, the 
anilide, white needles, m. p. 104°, the phenylhydrazide, m. p. 100°. 
Attempts at cyclisation by the action of heat on these amides were not 
successful, the only products being resins. 

y-Bromovaleric acid, m. p. 21°, gives an ester, b. p. 89°5—91°5°/12 mm., 
and an acid chloride, a yellow liquid, b. p. 79—80°/11 mm. In the 
preparation of the latter the temperature must be kept at 50°, or 
if the temperature rises to 100° the product is y-bromovaleric anhydride, 
b. p. 189—190°/13 mm. 

y-Jodovaleric acid, m. p. 18°, rapidly decomposing to a dark brown 
tar, yields an ethyl ester, b. p. 102°/10°5 mm., decomposed by light ; 
y-chlorobutyric acid has also been prepared (compare Henry, A., 1886, 
215) and found to disti] unchanged at 114°/15 mm. 

None of these y-halogenated acids reacts with magnesium — in 
anhydrous ether, even in the presence of the usual starting agents. 

A further example of the relative passivity of the halogen atom in 
the y-halogenated esters is furnished by their behaviour towards 
diethylamine. This substance readily reacts with chloroacetic and 
B-chloropropionic acids in ether, but it only reacts at 100° in a sealed 
tube, without solvent, with ethyl y-chlorobutyrate, giving ethyl y-di- 
ethylaminobutyrate, an alkaline liquid, b. p. 98°/13 mm., which yields a 
picrate, m. p. 78°, and a hydrochloride of the free acid, m. p. 106°. 
Diethylamine reacts with ethyl y-chlorovalerate at 180°, or with ethyl 
y-bromovalerate at 100° to give ethyl y-diethylaminovalerate, b. yf. 

96°/8 mm., yielding a picrate, m. p. 90—90°5°, and a platinichloride of 
the amino- ‘acid, m. p. 153—155°, crystallising with 2}H,O. Ethyl 
y-diethylaminovalerate on reduction with sodium in absolute alcohol 
yields y-diethylaminoamyl] alcohol,: b. p. -104°5°/11'5 mm., giving a 
picrate, m. p. T0—71°, anda hydrochloride of the benzoyl derivative, 
m.*p. 70—71°. W. G, 
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Preparation of Optically Active Fats. I. Synthesis of 
Optically Active Halogen-hydrins. Emit ABDERHALDEN and 
Econ Ercuwa.p (Ber., 1914, 4'7, 1856—1866).—The preparation and 
characterisation of fats which are asymmetrically constructed in the 
glycerol component is of great physiological interest, especially in 
regard to the action of lipolytic ferments and the isolation of separate 
ferments, specific to different stages in fat degradation. 

In the first place, the obvious method was pursued, namely, the 
preparation of triglycerides with different acid residues in the 
a-a’-positions. It was expected that lipase would hydrolyse one of 
the isomerides and not the other, but, although hydrolysis did take 
place, no development of optical activity was observed. Optically 
active fatty acids were therefore condensed with halogen-hydrins, but 
the resulting compounds were so similar that differentiation of the 
active components was impossible. A certain measure of success has 
been attained, however, in the preparation of optically active halogen- 
hydrins, fy-Dibromopropylamine was resolved by d-tartaric acid, 
and the components were converted by nitrous acid into the active 
dibromohydrins. Unfortunately, these compounds are so quickly 
racemised that the replacement of both bromine atoms means a loss of 
optical activity. However, the active epibromohydrius could be 
prepared, and these may lead to the desired end. 

Monocblorohydrin was treated with acetic anhydride, and the result- 
ing a-chlorodiacetin, b. p. 123—128°/vacuum, was heated with silver 
propionate in a current of hydrogen at 150°. The first distillate was 
warmed with propiony] chloride, since some chlorine had been removed 
without the introduction of the propionyl group, and refractionated. 
Diacetylpropionin, OAc*CH,*CH(OAc)-CH,°O-COEt, has b. p. 150°/ 
12mm. An emulsion of the glyceride with physiological salt solution 
and a minute trace of manganese sulpbate was digested with castor oil 
lipaee in an incubator, then extracted with ether, and the residue left 
on evaporation was examined in the polarimeter. A control with 
tributyrin showed that no development of optical activity, due to 
selective fermentation, had taken place. 

Monochlorohydrin was also condensed with hexoy] chloride. a-Chloro- 
dihexoin, C,,H,,0,Cl, had b. p. 200—210°/12 mm., but ro definite 
product could be obtained by treating it with sodium or silver oleates. 
Similarly, a-monovalin did not give a desired valylolein under the 
influence of the acid chloride. Glycerides of the stearic acid series 
were therefore prepared. a-8-Dibromohydrin was heated with silver 
tsovalerate when a 10% yield of di-isovalin, b. p. 170—175°/15 mm., 
was obtained. The latter was warmed with stearyl chloride and the 
resulting di-isovalylstearin, 

CH,(C,H,0,):CH(C,H,0,)*CH,-O-CO[CH,],,"CH,, 


was recrystallised from light petroleum. Propylene glycol was also 
acylated by the chlorides of stearic and oleic acids. The distearin 
has m. p. 40°, and the diolein is neutral. 

The reaction between a-chlorohydrin and a-bromopropiony] chloride is 
rather complicated, but a8-dibromohydrin gives inactive aB-dibromo-y-a- 
bromopropionin, CH,Br-CHBr-CH,°0-CO-CHBrMe, b. p. 165—170°/ 
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15mm. J/-a-Bromopropionyl chloride yields dibromo-l-a-bromopropionin, 
but attempts to separate the two isomerides, by fractional distillation, 
freezing in liquid air, or partial hydrolysis, were unsuccessful, 

The aqueous solution of allylamine, as obtained by hydrolysing allyl- 
carbimide, was neutralised by hydrobromic acid and treated with 
bromine. The hydrobromide of By-dibromopropylamine so obtained 
was dissolved in water, mixed with d-tartaric acid, and then poured 
into a suspension of silver d-tartrate. The filtrate was evaporated and 
fractionally crystallised, when the d-tartrate of the d-base was obtained, 
m. p. 131°, (a],+31°17°, leaving the salt of the /-base in solution. 
These salts were treated with sodium nitrite, when d-dibromohydrin, 
[a], + 6°25°, and 1-dibromohydrin, [a], — 2°65°, were isolated. Finally, by 
the action of alcoholic potassium hydroxide, these compounds were 
respectively converted into d-epibromohydrin, [a], +6 45°, and its 
isomeride. J.C. W. 


Uranyl Glycollate and Lactate and Some Uranyl Salts 
of the Polyacids of the Aliphatic Series. G. Courtois (Compt. 
rend., 1914, 158, 1688—1691. Compare this vol., i, 799).—A 
number of salts prepared by the method already given (doc. a.) are 
described, and their properties given. 

Uranyl glycollate, (OH*CH,°CO,),U0,, is obtained in the form of 
yellow crystals, stable at 100°. Its solubility in water at 19° is 
15°60 grams in 100 c.c. of solution. A saturated solution in the dark 
slowly deposits a basic salt, (OH*CH,°CO,),U0,,U0,,H,O, whilst in 
sunlight this is followed by the deposition of a green uranous 
compound. 

Uranyl lactate, (OH-CHMe-CO,),U0,, yields pale yellow crystals of 
which 100 c.c. of a saturated aqueous solution at 18° contain 2°92 grams. 
Its aqueous solutions are stable in the dark, but in sunlight a deposit 
of a green, uranous compound is formed. The uranyl! salt is stable 
at 200°, 

Uranyl oxalate was obtained as the trihydrate, C,0,U0O,,3H,0, 
which lost 2H,O at 100°, and was completely dehydrated at 160°. 

Both the anhydrous ‘salt and the monohydrate are hygroscopic 
in air reverting to the trihydrate. These results are in accord with 
those of Ebelmen (Ann. Chim. Phys., 1842, [iii], 5, 189), but disagree 
with those of Oechsner de Coninck and Raynaud (compare A., 1912, 
i, 535). 

Uranyl malonate was obtained as the trihydrate, 

[CH,-(CO,), ]U0,,3H,0, 
a greenish-yellow, — compound, scarcely soluble in water 
(compare Fay, A., 1896, i, 464). It loses 2H,O at 100° or in a 
vacuum over sulphuric on and becomes anhydrous at 180°. 

Urany] succinate was obtained as the monohydrate, 

C,H,0,U0,,H,0, 
by the ordinary method (compare Rammelsberg, Jahresb. Chem., 1855, 
467), and as the dihydrate by decomposition of uranyl acetate in the 
cold with succinic acid. Both hydrates yield a yellowish-white, 
anhydrous salt at 190—195°. 

Uranyl tartrate has been prepared as the monohydrate and the 
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tetrahydrate identical with those of Péligot (compare Ann. Chim, Phys., 
1844, [iii], 12, 463) and Itzig (compare A., 1902, i, 76). 
Uranyl citrate was obtained in the form of yellow crystals, 
(U0,);,(C,H,0;),,6H,0. 
It is very soluble in water. At 100° or in a vacuum over sulphuric 
acid it loses 4H,O, and at 160° it is converted into the monohydrate. 
At 180° this begins to decompose, and it is impossible to dehydrate it 
completely. Exposure to air regenerates the hexahydrate. 
Concentrated solutions, either cold or warm, yield a deposit of a 
basic salt, (UO,),(C,H,O,),,2H,0,2(U0,,H,0),20H,O. The basic salt 
loses 20H,O at 150°, but decomposes before becoming completely 
dehydrated. W.G. 


Preparation of Ethyl Acetoacetate. A. Copenz. (Chem. Zeit. 
1914, 38, 665—666).—Details are given of a method of procedure for 
the preparation of ethyl acetoacetate on a large scale. D.. Bs Be 


Metallic Compounds Containing Oxalo-complexes. I. 
Mono-oxalo-compounds. A. Werner [with E. BinpscHEpLer, 
F. Bratrer, Cu. Sackur, H. Scuwarz, and H. Surper] (Annalen, 
1914, 405, 212—241).—The author has long been engaged on re- 
searches with the object of furnishing indisputable evidence of the 
applicability of the co-ordination theory to the many substances con- 
taining oxalo-complexes. Mono-, di- and tri-oxalo-compounds of 


tervalent metals have been chiefly investigated ; the present paper deals 
with the simplest class, the mono-oxalo-compounds. 

Jérgensen’s oxalopentamminecobalt and oxalotetramminecobalt salts 
are similar in appearance, but differ fundamentally in that the former 
yield acid salts with mineral acids, whilst the latter are unchanged. 
This difference is expressed by the formule: 

“COC 0-CO 
[ CoN) 0 |X and [ (NH).Co< Xo |® 
the acid salts of the former being represented by 
[(NH,),Co-O-CO-CO,H]X,. 

In the oxalopentammine salts the oxalo-group occupies only one co- 
ordination position, and therefore is directly bound to the central 
atom by only one oxygen atom. This arrangement gives rise to 
abnormal phenomena in certain circumstances. For example, 
when equal molecular quantities of aquopentamminechromium nitrate 
and 30% aqueous oxalic acid are heated on the water-bath, the product 
is not the expected oxalopentamminechromium salt, but oxalotetram- 
minechromium nitrate, (Pfeiffer, A., 1905, i, 855) red crystals, the 
oxalo-group displacing one mol. of ammonia in order that it may unite 
with the chromium by two valencies. The oxalotetramminechromium 
nitrate does not react with calcium chloride, and yields with aqueous 
potassium iodide the corresponding iodide (Pfeiffer, Joc. cit.). 

The oxalo-group is present, not in any two co-ordination positions, 
but only in two having the cis-configuration. This follows from the 
facts that only one series of the type [(C,0,)MA,]X is known, and 
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that in this series oxalodiethylenediaminecobalt salts have been 
obtained in optically active forms. The oxalo-group is much more 
firmly bound to cobalt than to chromium ; the oxalo-group is expelled 
from chromium salts, but not from cobalt salts by short boiling with 
hydrochloric or hydrobromic acid. 

Oxalodiethylenediaminechromium salts, [(C,0,)Cr en,|X, have been 
prepared. The first member of the series is obtained by boiling 
potassium trioxalochromate with 10% ethylenediamine solution, whereby 
oxalodiethylenediaminechromium dioxaloethylenediaminechromate, 

[(C,0,)Cr en, ][(C,0,).Cr en}, 

crimson crystals, is obtained. By treatment with concentrated hydro- 
chloric acid and solid potassium iodide, this salt is converted into 
oxalodiethylenediaminechromium iodide, [(C,0,)Cr en,|I, yellowish-red 
needles ; the following salts have also been prepared : nitrate, yellow- 
ish-red needles ; bromide, [(C,O,)Cr en,]Br,H,O, yellowish-red leaflets ; 
chloride, yellowish-red needles containing H,O, and thiocyanate, 
yellowish-red leaflets. 

, OH, 


Oxaloaquotriamminecobalt salts, | (0,0,)c0 H [x have been 
(NH,)s 


very thoroughly examined. Chloro-oxalotriamminecobalt reacts with 
aqueous silver nitrate or with boiling dilute nitric acid toform oxaloaquo- 
, 

triamminecobalt nitrate, | (C,0,)cone ) }N0,.H,0, crimson needles, 
from which have been prepared the chloride, violet-red, microcrystal- 
line powder ; bromide, bluish-red prisms containing H,O; dithionate, 
red needles, and sulphate, violet leaflets containing H,O. These salts 
react smoothly with aqueous ammonia, and are converted into 
oxalohydroxotriamminecobalt, [(C,0,)Co(OH)(NH,),],4H,O, bluish-red 
powder ; this substance in the hydrated or the anhydrous form reacts 
with acids to regenerate oxaloaquotriamminecobalt salts. 

By the action of concentrated acids or of certain salts, oxaloaquo- 
triamminecobalt salts lose the aquo-group and are converted into 
acido-oxalotriamminecobults, [(C,0,)CoX(NH,),|, where X is Cl, NO,, or 
-NCS. These substances furnish the long-sought illustration of the 
geometrical isomerism of compounds of the type [MA,X,] 
which is demanded by Werner’s theory. Such compounds can exist 
in cis- and trans-modifications. Jérgensen has prepared from 


A A 
A | x a4 x 
. fa , A 
Y rf tll F 
A we: xX | x 
x A 
cis. trans. 


1 : 6-dichloroaquotriamminecobalt chloride and oxalic acid a chloro- 
oxalotriamminecobalt, which is indigo-blue and contains 4H,0. 
The authors now find that the water can be expelled at 70—80° with- 
out affectivg the colour of the substance. It is therefore of the type 
[MA,X.,] and from its method of formation has the trans-configura- 
tion. When it is converted by silver nitrate or dilute nitric acid into 
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oxaloaquotriamminecobalt nitrate and the latter is treated with con- 
centrated hydrochloric acid, a chloro-oxalotriamminecobalt, 
[(C,0,)CoCl(N H,),],H,0, 

violet crystals, is obtained which loses its water of crystallisation at 
110° without change of colour, and is the cis-isomeride. Evidently 
during the conversion of trans-chloro-oxalotriamminecobalt into oxalo- 
aquotriamminecobalt nitrate, one NH, changes its position. The cis- 
isomeride does not undergo a similar change when it is converted into 
oxaloaquotriamminecobalt nitrate by silver nitrate because the aquo- 
salt regeaerates cis-chloro-oxalotriamminecobalt by heating with 
hydrochloric acid. The relation between the colours and the constitu- 
tions of cis- and érans-chloro-oxalotriamminecobalt is the same as in 
the case of bromothiocarbimidodiethylenediamiuecobalt salts, of which 
the cis-isomeride is red or reddish-lilac, whilst the ¢rans-isomeride is 
blue. 

The interchange of positions of an ammonia molecule and an aquo- 
group exemplified above is also illustrated by the following example. 
When dichloroaquotriamminecobalt hydrogen sulphate is treated with 
water, the initially formed chlorodiaquotriamminecobalt sulphate is 
greyish-blue (¢rans-isomeride), but by keeping in aqueous solution it 
changes to a violet (cis-)isomeride. 


Cl Cl Cl 
NH, | Nd, NH, | NH, NH, | ~ OH, 
im eae i eo did: IER 
| OY ie ie LOT rig gis imme 
NH, | OH, NH, | OH, NH, | OH, 
Cl OH, NH, 


An example of geometrical isomerism quite analogous to that of 
cis- and érans-chloro-oxalotriamminecobalt has been found in the nitro- 
oxalotriamminecobalts. Trinitrotriamminecobalt and boiling aqueous 
oxalic acid yield trans-nitro-oxalotriamminecobalt, 

: [(C,0,)Co(NO,)(NH,)5} 
brownish-red, prismatic crystals. The cis-isomeride, brick-red crystals, 
obtained from oxaloaquotriamminecobalt salts and nitrous acid, has 
a solubility in water at 96° only one-twentieth of that of the trans- 
isomeride. 

Thiocyanato-oxalotriamminecobalt, [(NH,),Co(C,0,)(SCN)], dark red 
rhombohedra, obtained from oxaloaquotriamminecobalt nitrate and 
aqueous potassium thiocyanate on the water-bath, is oxidised by 
chlorine water to oxalo-aquotriamminecobalt sulphate. 

Oxalodiethylenediaminechromium dioxaloethylenediaminechromate 
(or an additive compound of potassium iodide and dioxaloethylene- 
diaminechromium potassium to be described in a subsequent paper) 
reacts with hydrobromic acid (saturated at 0°) to form oxalodiaquo- 
ethylenediaminechromium bromide, [(C,0,)Cren(H,O),|]Br,H,O, red, 
crystalline powder ; the owalate, the chloride, and the nitrate, all three 
red, crystalline powders containing H,O, are also described. These 
salts have an acid reaction, and are converted by concentrated aqueous 
ammonia into oxalohydroxoaquosthylenediaminechromium, 


[(C,0,)Cr (OH)en(H,0)], 


— 
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a violet, crystalline powder, which is reconverted into the diaquo-salts 
by acids. C. 8. 


Equilibrium at the Ordinary Temperature of the Euolic and 
Aldehydic Forms of Ethyl Formylsuccinate and Ethyl 
Formylethylsuccinate. E. Carrizre (Compt. rend., 1914, 158, 
1429—1432. Compare Wislicenus, A., 1900, i, 9; and Wislicenus, 
Boklen, and Reuthe, A., 1909, i, 9).—The author has used Meyer’s 
method (compare A., 1912, i, 940; this vol., ii, 351) to study the 
equilibrium between the enolic and aldebydic forms of these substances. 
Several hours after fractional distillation all the fractions of ethyl 
formylsuccinate contain 50% of the enolic form, as does the undistilled 
product. Ethyl formylethylsuccinate behaves similarly, but in this 
case the content of the enolic form is 37%. The equilibrium points of 
sclutions of these two esters in absolute alcohol is different, and the 
establishment of equilibrium, which begins very slowly, then takes 
place more rapidly, becoming very slow again after a few hours. In 
each case the amount of enolic form present, is greatly diminished by 
solution in alcohol. The addition of alcoholic potassium hydroxide, on 
the other hand, causes a rapid rise in the percentage of the enolic 
form to 97% in the case of ethyl formylsuccinate, and to 72% in the 
case of the other ester. Ethyl formylsuccinate distils over a range of 
temperature from 129—145°/15 mm., andthe more volatile fractions, 
examined at once, are found to contain less of the enolic form and 
more of the aldehydic, whilst the reverse is true of the less volatile 
fractions. In both cases, after a few hours the content has altered to 
the equilibrium point, namely, 50% of the enolic form, W. G. 


The Susceptibility of Ethylenic Lactones to Fix Sodium 
Methylenic Compounds. Mutivoye Losanitcu (Compt. rend., 1914, 
158, 1683—1686).—The ethylenic lactones behave like esters in that 
they combine with the sodium derivative of methylenic compounds 
(compare this vol.,i, 693). A!-Angelolactone reacts .with the sodium 
derivative of ethyl malonate on warming in ether for eight hours 
under a reflux condenser. The product of the reaction after decom- 
posing the sodium derivative with sulphuric acid is a lactone ester, a 
colourless liquid, b. p. 204—205°/10 mm. (corr.). Its constitution is 
represented by formula I. The lactone ester is hydrolysed in half-an- 


opie >CH +CH,(CO,Et), = 0<G0- cH CE: -CH(CO,Et), —> 
(1.) 


0< 0-H >CH*CH(CO,H), -_ 0<G0.0 OH CH,-00,H. 
(II.) III. ) 


hour on heating with aqueous sodium hydroxide giving an uncrystallis- 
able sodium salt, which is decomposed by hydrochloric acid, giving the 
acid (formula II) in the form of asyrup. This acid on warming at 
100° loses one molecule of carbon dioxide, giving valerolactoneacetic 
acid (formula III), m. p. 83—84° (compare Fittig, A., 1901, 121). 
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If the sodium derivative of ethyl malonate is replaced by that of 
ethy] cyanoacetate a similar reaction occurs, and the compound, 
CHM 
0<c0-CH, CH-CH(CN)-CO,Et, 

is obtained as a yellow liquid, m. p. 62°, b. p. 220—221°/11 mm. (corr.), 
soluble in the usual organic solvents, and dissolving in warm water, 
giving an odour of hydrogen cyanide. Ethyl acetoacetate reacts in 
the same way in the form of its sodium derivative, but the product 
decomposes on distilling at 210°/10 mm. 

The sodium derivative of benzoylacetone, on the other hand. simply 
causes polymerisation of the lactone, giving a crystalline dimeride. 
Sodium ethoxide brings about a condensation of two molecules of the 
lactone with the elimination of one molecule of water to give a 
compound, C,,H,,0,, m. p. 103—104°. 

The sodium derivative of phenylacetonitrile reacts with A!-angelo- 
lactone, yielding a number of derivatives of which only one compound 
has been characterised having the constitution : 


CHMe CHMe 
0 CH-CPh(CN)-CH . W.G 
<co-cH,> (CN)-CH< oy CoO 


Formation of Thioformaldehyde. lL. Vanino and A. ScHinngeR 
(Ber., 1914, 47, 1776—1779)—The reaction by which trithioform- 
aldehyde is obtained when hydrochloric acid is added to a mixture of 
formaldehyde and sodium thiosulphate (A., 1908, i, 318) has been 
investigated in the case of polythionic acids. Dithionic acid, since it 
does not contain bivalent sulphur, gives no thioformaidehyde, but all 
the other polythionic acids do react in the above manner. These acids 

HON. 
have the generalformula: O=S°S:R, where R may be H, *SO,H, 
iY, 
‘*S,0,H, °S,0,H, etc., and therefore it is probable that the reaction 
follows the same course in each case, One suggestion is that the first 
step is analogous to the bisul phite reaction, thus:(1)S-(SO,H), +CH,O= 
SO,H-S-SO,°CH,°OH ; (1I) 3(SO,H°S:SO,-CH,-OH) + 3H,O = 
(CH,S), + 6H,SO,. 

Sodium trithionate (Willstatter, A., 1903, ii, 543) and the tetra- 
thionate are very stable towards concentrated hydrochloric acid. The 
former gives a quantitative yield of thioformaldehyde, but, in the 
case of the latter, some bivalent sulphur is lost to the reaction and 
is deposited in the free state. Details are given of a convenient 
process for preparing sodium tetrathionate. J.C. W. 


The Action of Dilute Solutions of Barium and other 
Hydroxides on Maltose. Lorenz Kos (Biochem. Zeitsch., 1914, 
63, 1—57).—The stronger the base used the more rapid and com- 
plete is the decomposition of the maltose. The solubility of the 
hydroxides in water is of subordinate significance, as those of the 
smallest solubility readily dissolve in the sugar solution. A maltose 
solution can be rendered completely inactive optically in the presence 
of sufficient hydroxide. The free hydroxyl ions disappear ; as soon as 
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no more are present, the reaction comes to a standstill. The course 
of the reaction is determined therefore, not by the absolute quantities 
of base and sugar present, but by their relative proportions. The 
rate of reaction is increased by raising the temperature. The decompo- 
sition is accompanied by a brown coloration of the solution, from 
which the pigments can be removed by charcoal. Maltose under the 
action of barium hydroxide yields in the first instance dextrose. This 
process, accompanied by a fall in the rotatory power, takes place 
rapidly. The dextrose is then converted into an active mixture of 
levulose, mannose, dextrose, and possibly glutose. This latter reaction 
takes place at a slow rate. Arabinose is not formed. In addition to 
these products, lactic and other more complex organic acids, which 
have not yet been isolated, and carbon dioxideareformed. S. B. S. 


The Diagnosis of Primary, Secondary, and Tertiary Bases. 
CuarLes Moureu and Georces Mignonac (Compt. rend., 1914, 158, 
1624—1631. Compare Sudborough and Hibbert, T., 1909, 95, 477 ; 
Hibbert, P., 1912, 28, 15).—The authors have applied the reaction 
indicated by Meunier in the case of aniline, methylaniline, and 
dimethylaniline, namely, their behaviour towards magnesium ethyl 
iodide (compare A., 1903, i, 544) to some thirty-nine bases of different 
types, and find that it is a ready and general method of distinguishing 
primary and secondary from tertiary amines. They have used 
magnesium ethyl bromide instead of the iodide and operated as follows. 
An amount of bromide corresponding with one gram of the metal is 
dissolved in 30 c.c. of ether in a 100 c.c, flask, fitted with a two-holed 
cork, through one hole of which passes a tap funnel, and through the 
other a tube connected to a vertical condenser. The top end of the 
condenser is fitted with a delivery tube bent to dip under an inverted 
measuring cylinder in water. The flask is heated in a constant 
temperature water-bath, and when equilibrium is established, the 
measuring cylinder is placed over the mouth of the delivery tube and 
the base under examination dissolved in three times its weight of 
ether gradually introduced into the flask in small portions through 
the tap funnel. An amount of base varying from 1/200th to 1/40th of a 
gram-molecule is used. When the reaction is finished, the volume of 
gas collected in the measuring cylinder is read, after standing over 
and shaking with water, and corrected to 0° and 760 mm. Froma 
molecule of the base for each primary or secondary nitrogen atom 
present there is liberated one molecule of ethane, whilst for a tertiary 
base there is theoretically no ethane evolved, but in practice there is 
generally a negligible volume (0—20 ¢.c.) evolved. This reaction has 
been applied to simple and complex bases containing one or two 
primary, secondary or tertiary amino-groups, one primary and oue 
secondary or tertiary amino-group, one secondary and one tertiary, 

one secondary and two tertiary, and four tertiary 

CH°CH groups, aod was successful in every case save one, 
C,H,,°C N namely 5-hexylisooxazole (annexed formula), in which 
case there was a slow, steady evolution of gas for one 

and a-half hours, due probably to the hydrogen of 

the ‘CH: group adjacent to the nitrogen atom being 
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slowly attacked. In all cases each amino-group exerts its own inde- 
pendent action. Where the base is not soluble in ether a fine suspension 
may be used, and in one case benzene was used as the solvent. 


W. G. 


y-p-Hydroxyphenylpropylamine. Guipo GoLpscHMIEDT and 
OsKAR VON FraENnKEL (Monatsh., 1914, 35, 383—390).—The synthesis 
of y-p-hydroxyphenylpropylamine described below was undertaken with 
the object of comparing the base with that obtained by the removal 
of carbon: dioxide from ratanhine. The latter base, however, has 
since been identified as B-p-hydroxyphenylethylmethylamine (A., 1913, 
i, 643). p-Methoxycinnamonitrile, OMe-C,H,-CH:CH:-CN, prepared by 
heating p-methoxycinnamic acid with lead thiocyanate at 190—240°, 
has m. p. 64°, b. p. 165—172°/18 mm. or 200°/57 mm., and is reduced by 
sodium amalgam to [-p-methoxyphenylpropionitrile, which forms a 
strongly refractive, colourless liquid, b. p. 158°/11 mm. or 290—300° at 
atmospheric pressure. The latter compound is best prepared by heat- 
ing B-p-methoxyphenylpropionic acid with lead thiocyanate, a crystal- 
line substance, m. p. 123°5°, b. p. 220°/15 mm., of unknown constitution 
being simultaneously produced. On reduction with sodium and alcohol * 
it is converted into y-p-methoxyphenylpropylamine, 

OMe:C,H,-[CH,],°NH,, 

the hydrochloride of which crystallises in scales, m. p. 220—225°, and is 
hydrolysed by hydriodic acid to y-p-hydroxyphenylpropylamine. This 
crystallises in white prisms, m. p. 103°, and forms a hydriodide, long 
needles, m. p. 136° (decomp.), hydrochloride, m. p. 158—159°, and a 
pale yellow platinichloride. F. B. 


Migration of a Methoxy-group During the Decomposi- 
tion of a Quaternary Ammonium Hydroxide by Hofmann’s 
Method. M. Tirrenzau (Compt. rend., 1914, 158, 1580—1582).—A 
study of the decomposition of the quaternary ammonium hydroxide, 
Ph-CMe(OMe)-CH,*NMe,°OH, by Hofmann’s reaction. The product 
of the reaction is a-methoxy-8-phenyl-A-propene, CPhMe:CH-OMe, 
the methoxy-group and not the methyl or phenyl groups migrating 
during the reaction. The liberation of two valencies of one carbon 
atom, as occurs in such reactions, although it explains the necessity 
for certain migrations, does not allow the nature of the migrating 
group to be foreseen. In all probability the molecular reorganisation 
commences at the moment the reaction commences, and its nature 
depends on the conditions of the reaction. W. G. 


The Behaviour of Some Metallic Oxides and Hydroxides 
towards Solutions of Ethylenediamine. WuitHeL_m TravusBe and 
Bernuarp Loewe (Ber., 1914, 47, 1908—1919).—Traube has shown 
previously (A., 1912, i, 9; ii, 257) that the ethylenediamine hydr- 
oxides of copper, nickel, zinc, and silver can exist in aqueous solution. 
The authors now show that if solutions of the nickel compound are 
evaporated under diminished pressure (12 mm.) at temperatures not 
higher than 40°, long, dark violet needles are obtained, having the 
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composition [Nien,](OH),,8H,O. These crystals are strongly alkaline 
and deliquescent, absorb carbon dioxide from the air, and lose 6H,O in 
a vacuum over concentrated sulphuric acid. With sulphuric acid they 
give triethylenediaminenickel sulphate (compare Werner and Spruck, 
A., 1899, i, 856), and from this sulphate the hydroxide can be obtained 
by the use of barium hydroxide. 

The corresponding hydroxides of copper and silver could not be 
isolated ; on evaporation, their solutions lose the greater part of the 
ethylenediamine, leaving a black, powdery residue containing nitrogen, 
which is not completely soluble in water. The nitrogen is, however, 
still present as ethylenediamine, which has combined with the metal 
forming an imide salt, for example, C,H,(NCu), ; some of the metal is 
also present as oxide. 

Mercuric oxide requires seven to ten times its molecular equivalent 
of an ethylenediamine solution in order to dissolve it. Evaporation of 
the solution at a low temperature gives a citron-yellow residue of 
dihydroxymercuri-ethylenediamine, C,H,(NH-Hg-OH)., or possibly 
C,H,(NH*Hg),0. It decomposes readily on trituration, or on touching 
with a hot glass rod ; also on contact with water. With hydrochloric 
acid it gives glistening needles of ethylenediaminemercuric chloride, 
(C,H,N,,2HCl),,HgCl,, which compound is also readily obtained by 
the interaction of ethylenediamine hydrochloride and mercuric chloride 
in concentrated aqueous solution. The corresponding bromide has the 
formula (C,H,N,,2HBr),,HgBr,. The compound Hg(C,H,N,)Cl, is 
obtained as a voluminous precipitate by the precipitation of an 
alcoholic solution of mercuric chloride with ethylenediamine. 

Cadmium hydroxide does not dissolve in ethylenediamine solutions 
in definite molecular proportions. 

When cobalt is shaken with a 10% solution of ethylenediamine 
in the presence of air, it dissolves, giving dark wine-red solutions in 
which the cobalt and ethylenediamine are present in the ratio of 
1 atom to 2 molecules, the cobalt being in the tervalent condition. 
Ethylenediamine solutions of cobalt in which the metal is present in 
the bivalent condition are obtained by treating a solution of copper 
hydroxide in ethylenediamine with powdered cobalt in an atmosphere 
of hydrogen. The solution is pale rose-red in colour; it readily 
absorbs oxygen, the amount absorbed corresponding with that 
necessary to convert the cobalt into the tervalent condition. The 
solution readily dissolves silk. T. 8. P. 


Limits of the Attachment of Amino-groups to a Single 
Carbon Atom; Attempts to Prepare Tetra-aminomethane. 
JiTENDRA Natu Raksuit (J. Amer. Chem. Soc., 1914, 36, 1221—1222). 
—All attempts to prepare substances containing more than two amino- 
groups attached to a single carbon atom have hitherto resulted in the 
formation of compounds in which the additional nitrogen is present as 
a cyano- or imino-group. Experiments bave now been made on the 
reduction of tetranitromethane by nickel-coated zinc and hydrochloric 
acid, and by tin and hydrochloric acid, but in each case ammonia and 
guanidine were produced, and tetra-aminomethane could not be 


obtained. E. G. 
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Electrolytic Oxidation of Organic Sulphur Compounds. 
III. Fr. Ficutrer and Fritz Braun (Ber., 1914, 4'7, 1526—1534).— 
In continuation of former experiments (compare A., 1912, i, 423) the 
authors have made a more complete study of the formation of form- 
amidine disulphide salts from thiocarbamide and substituted thio- 
carbamides. 

In a sufficiently concentrated solution of thiocarbamide (3-04 grams) 
in concentrated hydrochloric acid (35 c.c.), formamidine disulphide 
hydrochloride is readily obtained (67°3% yield) by electrolytic oxidation 
at a platinum anode in a divided cell, using a temperature near 0°. 
At the same time some of the thiocarbamide is completely oxidised to 
carbon dioxide and ammonium sulphate. Using a lead cathode, 
formamidine disulphide hydrochloride is readily reduced to  thio- 
carbamide. 

Attempts to prepare other formamidine disulphide salts were un- 
successful when the following acids were used: phosphoric, perchloric, 
benzenesulphonic, m-nitrobenzenesulphonic, benzene-m-disulphonic, and 
methylenedisulphonic acids. Oxidation occurs, but the salts formed 
are very soluble and do not crystallise out. By the use of dithionic 
and trichloroacetic acids, formamidine disulphide dithionate, 

C,H,N,S,,H,8,0,, 
and formamidine disu/phide trichloroacetate, C,H,N ,S,,2CCI,-CO,H, were 
readily obtained. 

Ethyl thiocarbamide, s- and as-diethylthiocarbamide, phenyl- and 
allyl-thiocarbamide are all oxidised in acid solution to the corre- 
sponding formamidine disulphide salts, but only in the case of s-di- 
ethylformamidine disulphide perchlorate, S,[C(NEt)-NHEt],,2HCIO,, 
could the pure substance be obtained in well-defined crystals. Phenyl- 
JSormamidine disulphide hydrochloride, [NHPh*C(:NH)],8,,2HCI, is 
deposited in the form of a voluminous, crystalline mass, but it is so 
readily hydrolysed by water that it was not obtained pure. When 
allylthiocarbamide is oxidised electrolytically in hydrochloric or 
sulphuric acid solution, it is necessary, in the former case, to pass three 
times the theoretical quantity of current in order to obtain crystals in 
quantity; these, however, consist of Py-dichlorepropylformamidine 
disulphide hydrochloride, [CH,Cl*CHCl-CH,*NH-C(:NH)|,S,,2HCI. 
Doubt is thrown on the isolation of the free base, formamidine disulph- 
ide, by Hector (A., 1892, 292). 

According to Fichter and Wenk (A., 1912, i, 423), BB-diethyl- 
thionylpropane is formed by the electrolytic oxidation of acetone 
diethylmercaptol at graphite anodes. The authors show that this 
statement is incorrect ; the product formed is ethy! disulphoxide, the 
mercaptol being first oxidised to acetone and ethyl disulphide, and the 
latter compound then giving the disulphoxide. When the oxidation is 
carried out with hydrogen peroxide, the reaction comes to a stand at 
ethyl disulphide. 

In a solution in glacial acetic acid saturated with hydrogen chloride, 


8-trithioacetaldehyde is not oxidiséd, but chlorinated, at a graphite 
anode. The product trichlorotrithioacetaldehyde, OMeCl<8OMoL>S: 


is an unpleasant smelling oil, b. p. 85—87°/10 mm. 
3742 
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Details are given of the electrolytic oxidation of diphenyl sulphide 
to diphenyl sulphoxide, and of the latter to diphenylsulphone (compare 
Fichter and Sjéstedt, A., 1910, i, 41). Diphenyl sulphoxide, in glacial 
acetic and hydrochloric acid solution, is readily reduced to phenyl 
sulphide at a rotating lead cathode. T. 8. P. 


Thiocarbimides. M. Roscupgstrenskt (Ber., 1914, 47, 1947).— 
Methy! allylthiocarbamate, prepared by Schneider, Clibbens, Hiillweck, 
and Steibelt (this vol., i, 668), bas already been described by the author 
(A., 1910, i, 107). 7. BB. 


A Condensation of Acetoguanamine Acetate with 
Dextrose. L. Rapipercer (Chem. Zenir., 1914, i, 872—873 ; from 
Osterr.-ung. Zeitsch. Zucker.-Ind. Landw., 1913, 42, 915—917).— 
Aqueous solutions of acetoguanamine acetate (3 grams in 200 c.c.) and 
dextrose (3 grams in 50 -c.c.) were mixed when, after a few hours, the 
compound, C,,H,,0,N,,, erystallised in microscopic needles. It does 
not reduce Fehling’s solution, and probably has the formula : 


OH-OH,[CH-OH),-CH(NH- a —- AcOH), 


——C-NH,, 
J.C. W. 


Transformation of Calcium Cyanamide into Ammonia. 
C. Manue.ur (Ann. Chim. Applicata, 1914, 1, 388—396).—When 
heated with excess of water in an autoclave at 160—170° or there- 
abouts, calcium cyanamide gives up the whole of its nitrogen as 
ammonia. With smaller proportions of water, contact of the latter 
with the cyanamide is hindered by the formation of hard crusts, but 
yields of 97—98% of ammonia are obtainable by a number of successive 
treatments with water at the ordinary pressure. 3. Hae Ee 


Solubility in Water of the Nitrogenous Compounds of 
Calcium Cyanamide. C. Manve ii (Ann. Chim. Applicata, 1914, 
1, 412—413) —The nitrogenous compounds of calcium cyanamide, as 
estimated by Kjeldahl’s method, mostly dissolve readily in water. 
Thus, when 4 grams of fresh, finely divided cyanamide are shaken 
with 100 c.c. of water at 13°2—13°4°, about 80% of the total nitrogen 
is extracted in an hour. Subsequent dissolution is slow, only 88% of 
the nitrogen being dissolved in six hours. With a granular sample of 
low nitrogen-content, the nitrogen extracted under the above conditions 
amounted to 90% of the whole in eight hours. Protracted agitation 
with a large excess of water does not result in complete extraction of 
the nitrogenous constituents of calcium cyanamide. a. B. F. 


Cyclic Hydrazides of Dibasic Acids. E. Srernaciorro and 
Maria Dessi Paravacno (Gazzetta, 1914, 44, i, 538—542).—When 
the monohydrazides of dibasic acids are heated at about 150° in a 
current of dry air, 2 mols. of water are eliminated and the cyclic 


hydrazide, Ben, = H isformed. In this way cyclic phthalhydrazide 
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and oxalhydrazide can be prepared. Succinmonohydrazide, C,H,,0,N,, 
is a white, crystalline substance. Cyclic succinhydrazide, (CHON),, 
dissolves in alkalis, reduces Fehling’s solution, and gives with ammoni- 
acal silver nitrate an unstable, white precipitate, metallic silver being 
subsequently deposited. It is slowly hydrolysed by prolonged boiling 
with very dilute hydrochloric acid, ana the solution contains hydrazine 
and oxalic acid. R. V.S 


Uranyl Thiocyanate. Pau Pascat (Compt. rend., 1914, 158, 
1672—1674).—Urany] thiocyanate can be prepared by mixing in the 
cold equimolecular solutions of uranyl sulphate and barium thio- 
cyanate, filtering off the barium sulphate, and leaving the red filtrate 
in a vacuum over sulphuric acid. The residue after evaporation 
erystallises in bright orange-yellow needles having the composition 
UO,(CNS),,8H,O. It is highly deliquescent, dissolving in a trace 
of water, and is very soluble in alcohol, acetone, ether or amyl 
alcohol, the two latter extracting it from its aqueous solutions. In 
solution in water it is strongly ionised, and presents all the character- 
istics of a uranyl salt and a thiocyanate. The addition of dilute 
pyridine in just sufficient amount to an aqueous solution gives a 
crystalline precipitate of a basic salt having the composition 
5U0,(CNS),,U0,,nH,O. The addition of a metallic thiocyanate to a 
solution of the uranyl salt gives, on evaporation, in almost all cases 
one or more crystalline double salts, very deliquescent and generally 
orange-coloured. The alkali metals give double salts of the types 


UO,(CNS),,3MCNS,6H,O and UO,(CNS),,5MCNS,2H,O, whilst the 

alkaline earth metals only give one series of the type 
UO,(CNS),,M(CNS),,6H,0. 

None of these salts in aqueous solution presents the properties of a 


complex salt. W.G 


Formation of Hydrogen Cyanide in Plants. A. JonrissEn 
(Bull. Acad. roy. Belg., 1914, 130—137).—It has been shown by von 
Pechmann (A., 1885, 138) and by Denigés that citric acid is readily 
converted into acetonedicarboxylic acid, and further that hydrogen 
cyanide is formed by the action of sodium nitrite on the latter 
(von Pechmann and Wehsarg, A., 1887, 28). The latter action is 
now shown to take place in very dilute aqueous solution even in the 
dark, whilst, also, the presence of hydrocyanic acid can be readily 
detected in a solution of citric acid which has been oxidised with cold 
potassium permanganate and subsequently treated with potassium 
nitrite. It is further shown that ferric sulphate or chloride (or ferrous 
sulphate in the presence of air) brings about the oxidation of citric 
acid to acetonedicarboxylic acid in the presence of light, although the 
action does not appear to take place in the absence of the latter. 
Under similar conditions, hydrogen cyanide does not appear to be 
formed by the successive action of iron salts and potassium nitrite on 
solutions of tartaric, succinic, malic, malonic or oxalic acids, or of 
acetone in the presence of acetic acid. Further, hydrogen cyanide is 
produced when a dilute solution containing citric acid, potassium 
nitrite, and ferrous bicarbonate is exposed to diffused light. 
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The possible bearing of these results on cyanogenesis in plants is 
discussed, H. W. 


Electrolytic Preparation of Potassium Ferricyanide. G. 
Gruse (Zeitsch. Elektrochem., 1914, 20, 334—344).—The anodic 
oxidation of potassium ferrocyanide to potassium ferricyanide has been 
investigated, using electrodes of nickel, platinum, copper, iron and lead 
peroxide in glass cells provided with a porous porcelain diaphragm. 
A 0°5 mol. solution of potassium ferrocyanide was placed in the anode 
compartment and a 01 N-potassium hydroxide solution was placed in 
the cathode compartment. The influence of the current density on the 
anode was investigated at 18° with nickel anodes, and it is shown that 
with 0-005 ampere per sq. cm. a current efficiency of 94°51% is obtained, 
and with 0°02 ampere per sq. em. an efficiency of 80°57%, the anode 
liquid being vigorously stirred the while. The current efficiency is 
independent of the anode material. The influence of temperature is 
such that a maximum current efficiency is obtained at 50°, which 
decreases rapidly if the temperature is further raised. The cause of 
the decreased efficiency is twofold : (1) an hydrolysis of the ferricyanide 
with precipitation of ferric oxide ; (2) a reduction of some of the ferri- 
cyanide to ferrocyanide. The precipitated ferric oxide coats the anode, 
and gives rise to a potential loss. Potassium ferricyanide can be 
directly oxidised and obtained crystalline at the ordinary temperature by 
keeping the anode liquid saturated with potassium ferrocyanide, when 
the ferricyanide separates as a fine, crystalline powder of a high degree 
_ of purity. In the course of the work the solubility of potassium 

ferricyanide and potassium ferrocyanide in water and in aqueous 
potassium hydroxide has been determined, as well as the solubility of 
potassium ferrocyanide in neutral and alkaline ferricyanide solutions. 
The following figures have been obtained at 25°. Potassium ferro- 
cyanide at 25°, in water 319°4 grams of crystallised salt per litre ; in 
0-09984NV-KOH, 3085 grams; in 0°:2496V-KOH, 283°5 grams; in 
0°4963N-KOH, 247°1 grams; in 0°7036N-KOH, 2174 grams; in 
0 9415N-KOH, 184°8 grams; in 1°395N-KOH, 132°1 grams, and in 
1:883N-KOH, 86°12 grams. Potassium ferricyanide at 25°, in water 
385°5 grams per litre; in 0°-4687 V-KOH,342°7 grams; in0°9628V-KOH, 
302°3 grams, and in 1:949N-KOH, 215°1 grams, J. F.S. 


Preparation of Dimethylglyoxime without the Use of Hydr- 
oxylamine. J. M. Jou.in, jun. (J. Amer. Chem. Soc., 1914, 36, 
1218—1221).—During the preparation of dimethyl diketone by Diels 
and Stephan’s method (A., 1907, i, 1000) it was observed that if the 
product of the reaction of methyl ethyl ketone, isoamyl nitrite, and 
hydrochloric acid, after being shaken with sodium hydroxide, is 
acidified with sulphuric acid and left for twenty-four to thirty-six 
hours, dimethylglyoxime crystallises from the mixture. From 850 e.c. 
of methyl ethyl ketone, 50—60 grams of dimethylglyoxime can thus 
be obtained as a by-product. 

A study of the reactions of dimethylglyoxime and oximinoacetone 
has shown that treatment with sulphuric acid, if not too concentrated, 
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affords the best conditions under which the monoxime will dissociate 
and the less soluble dioxime be precipitated. E. G. 


Basic Dialkyl Tin Salts. P. Pretrer and O. Brack (Zeitsch. 
anorg. Chem., 1914, 87, 229—234).—Basic dialkyl tin salts crystallise 
very readily. Their melting points are higher than those of the 
corresponding normal haloids. They dissolve readily in organic 
solvents and cryoscopic measurements in benzene show them to be 
polymerised. 

Diethyl stannic oxychloride, Sn,Et,OCl,, prepared by dissolving 
diethyl stannic oxide in an alcoholic solution of diethyl stannic chloride, 
forms colourless crystals, m. p. 175°5°. The oxybromide, Sn, Et,OBr,, 
bas m. p. 170—171°. 

Dipropyl stannic oxychloride, Sn,Pr,OCl,, has m. p. 122°, and the 
oxybromide, 108°. C. H. D. 


Gustavson’s Vinyltrimethylene and Hthylidenetrimethyl- 
ene. At. Favorski and W. Batattn (Ber., 1914, 47, 1648—1651).— 
The researches of Demjanov (compare A., 1908, i, 329) hava rendered 
it highly probable that ‘‘vinyltrimethylene” and ‘“ ethylidenetri- 
methylene” (A., 1896, i, 669) are methylenecyclobutane ([.) and 
methyleyclobutene (II.) respectively. 


“CH CH 
(L) CH,:CC oq? > CH, (IL.) CHy Coy >CH,, 


That this is, indeed, the case is now confirmed by oxidising the latter 
compound by 3% permanganate, levulic acid being isolated from the 


products and identitied by physical constants, silver salt and pheny]l- 
hydrazone, J.C. W 


Bromination of Toluene. A. F. Houteman (Ree. trav. chim., 
1914, 33, 183—-191).—The investigations of van der Laan (A., 1906, 
i, 490) have Icft the question undecided whether m-bromotoluene is 
formed by the bromination of toluene in addition to o- and p-bromo- 
toluenes and benzyl bromide. The author has therefore examined 
this point, and is led to the conclusion that m-bromotoluene is not 
produced when bromine reacts with a large excess of toluene at the 
ordinary temperature in the absence of catalyst. Cohen and Dutt 
(T., 1914, 105, 504) have arrived at a precisely opposite conclusion ; 
in their case, however, aluminium is used as catalyst, whilst, according 
to the author, the experimental proof of the presence of m-bromo- 
toluene is not sufficiently definite. 

Preliminary experiments show that m-bromotoluene cannot be 
detected with sufficient accuracy in the presence of preponderating 
amounts of its isomerides by oxidation of the aryl haloids with 
potassium permanganate and subsequent isolation of the respective 
bromobenzoic acids. 

[With Mlle. J. Hoertake.|—The following method has given satis- 
factory results. Bromine is allowed to act on an excess of toluene in 
the dark until decolorisation is practically complete. The product is 
shaken with water, dried over sodium sulphate, and excess of toluene 
removed by distillation (compare van der Laan, Jac. cit.). Benzyl 
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bromide is removed by means of dimethylaniline, the crystallisation 
of the product being greatly accelerated by bringing the mixture 
into contact with the walls of fresh vessels. The filtrate is well 
washed with dilute nitric acid to remove excess of base, heated under 
diminished pressure at 70—80° during several hours, and subsequently 
distilled. Observations of the index of refraction and of the first 
and second points of solidification of the distillate lead the authors to 
the conclusion that m-bromotoluene is not present. H. W. 


o-Fluoronitrobenzene and the Nitration of Fluorobenzene. 
Frip. Swarts (Bull. Acad. roy. Belg., 1914, 178—195).—o-Fluoro- 
nitrobenzene has been prepared in small quantity and by an 
indirect method by Holleman (A., 1904, i, 486; 1905, i, 515), who 
has also shown that it is present to the extent of 12°6% in the 
product obtained by nitrating fluorobenzene at 0° with a mixture of 
nitric acids (D 1°478 and 1°51 respectively). This process, however, 
can only be applied on the small scale, as prolonged contact with the 
acid causes the formation of fluorodinitrobenzene. The author has 
therefore performed a series of experiments on the nitration of fluoro- 
benzene under different conditions, and has been able to increase the 
yield of the ortho-compound and to establish a process suited to 
experiments on a larger scale. 

Fluorobenzene has been nitrated (1) by adding a mixture of nitric 
(D 1°52) and sulphuric acid to it at about 0°; (2) by adding the haloid 
to the mixture of acids ; (3) in the presence of acetic anhydride and 
glacial acetic acid ; (4) in carbon tetrachloride solution in the presence 
of phosphoric oxide at — 5°; (5) by a solution of nitrogen pentoxide in 
pure nitric acid ; (6) by addition of a mixture of nitric (D 1°52) and 
sulphuric acids to the boiling haloid ; (7) by the same reagents as in 
6, but commencing nitration in the cold and allowing the mixture to 
heat spontaneously ; (8) by nitric acid (D 1°4) at the boiling point; 
(9) by nitric acid (D 1:52) in the presence of phosphoric oxide at the 
boiling point. It is found that the proportion of para-derivative is 
greater at lower temperatures than at the boiling point of fiuoro- 
benzene, and that the difference in temperature is of greater importance 
than the dehydrating agent or the medium. The latter influence is 
not, however, negligible ; sulphuric acid, particularly when used in 
excess with regard to the fluorobenzene, favours the production of the 
para-derivative, whilst acetic anhydride has a slight opposite effect. An 
inert solvent, such as carbon tetrachloride, increases the proportion of 
para-compound. The method most favourable for the production of 
ortho-compound consists in the addition of nitric acid to a hot mixture 
of fluorobenzene and phosphoric oxide. In these circumstances, 
practically all the fluorobenzene is nitrated, whilst the production of 
dinitro-derivative is insignificant (less than 1%). 

o-Fluoronitrobenzene can be separated from the para-isomeride by 
fractional crystallisation or distillation, the latter process being the 
more satisfactory if a pure product is required. Contrary to 
Holleman’s statement, distillation can be effected at the ordinary 
pressure without decomposition or action on glass vessels. The pure 
substance has m, p. —5°9° (stable form), b. p. 214:65°/761 mm., D"”* 
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13375, mj? 1:53231. Like the para-isomeride, it exists in two 
crystalline modifications; when crystallisation is induced in the 
considerably supercooled liquid, semi-transparent needles are formed 
in which little particles of the stable modification slowly make their 
appearance. When the acicular crystals are slowly heated, fusion 
starts at —7°5°, but at — 7° the liquid portion becomes partly solid and 
then re-melts at —6°2° to —5°9°. 

Holleman’s observation that m-fluoronitrobenzene is only formed in 
minute quantity during the nitration of fluorobenzene is confirmed. 


H. W. 


1:2:4-Trinitrobenzene. W. Korner and A. Contarp1 (Atti R. 
Accad, Lincei, 1914, [v], 23, i, 633—635).—1 : 2 : 4-Trinitro- 
benzene, C,H,(NO,),, can be prepared from ordinary dinitroaniline 
by way of the nitrate of the diazo-compound (compare ibid., 1904, 
[v], 13, i, 281) ; it erystallises in almost colourless plates, m. p. 61°. 

R. V. 8. 


Aromatic Nitro-compounds. I. Solubility of Some Nitro- 
derivatives of Toluene in the Solid State. Muicnere Giva (Ber., 
1914, 47, 1718—1723).—Lepsius (Chem. Zeit., 1896, 20, 839) has 
already remarked on the considerable lowering observed in the melting 
point in mixtures of 2: 6- and 2 : 4-dinitrotoluenes, and 2 : 4 : 6-trinitro- 
toluene. 

The author has submitted the binary mixtures p-nitrotoluene and 
2 :4-dinitrotoluene, 2: 6-dinitrotoluene and 2: 4-dinitrotoluene, 2: 6- 
dinitrotoluene and 2:4: 6-trinitrotoluene, and 2 : 4-dinitrotoluene and 
2:4:6-trinitrotoluene to thermal analysis. The formation of com- 
pounds which are completely dissociated in the liquid state was 
observed (compare Kremann, A., 1909, ii, 28). 

The system p-nitrotoluene—2 :4-dinitrotoluene gave indications of the 
formation of a compound containing 3 molecules of the former to 2 of 
the latter, the eutectic with p-nitrotoluene having m. p. 26°35°, whilst 
that with the dinitrotoluene has m. p. 26°5°. 

With the system 2:6-dinitrotoluene and 2: 4-dinitrotoluene there 
was again indication of the formation of a molecular compound, the 
eutectic with the former component having m. p. 33°5°, whilst with the 
latter it has m. p. 33°65°, 

With the system 2: 6-dinitrotoluene and 2:4: 6-trinitrotoluene, 
formation of a compound containing 3 molecules of the former to 2 of 
the latter was observed, the eutectics with the two constituents being 
at 36°6° and 37°45° respectively. 

The system 2:4-dinitrotoluene and 2:4:6-trinitrotoluene gave 
indications of a compound of 3 molecules of the former with 2 of the 
latter, the eutectics with the two constituents being at 44°55° and 
45°1° respectively. 

Any maximum on each curve between the two eutectics was too 
small to be determined, but on account of the tardiness with which the 
compounds were produced, it was found possible to investigate the 
freezing-point curve in the metastable region below the eutectic 
temperatures, D, F. T. 
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Dynamic Researches on Friedel and Crafts’ Reaction. 
8. C. J. Ovrvier (Ree. trav. chim., 1914, 33, 91—182).—A dynamic 
study has been made of the action of p-bromobenzenesulphony! chloride 
on benzene and certain of its derivatives in the presence of aluminium 
chloride in the hope of explaining, as far as possible, the réle of the 
latter in Friedel and Crafts’ reaction, and of comparing the diverse 
views of this process, 

p-Bromobenzenesulphony] chloride, m, p. 75—76° (corr.), was chosen, 
since it reacts with measurable velocity, and is not decomposed by 
water at the ordinary temperature. 

In the first series of experiments, known quantities of aluminium 
chloride were shaken with a solution of the acid chloride in carbon di- 
sulphide until a homogeneous mixture was obtained, with the exception 
of a slight precipitate which never disappears. (Aluminium chloride 
only dissolves in carbon disulphide to.the extent of 0:2 gram per litre 
at 30°; in this case, solution occurs in consequence of the formation of 
a compound, C,H,Br*SO,CI,AICI,.) A solution of benzene in the same 
solvent was then added. The course of the reaction was followed by the 
withdrawal of aliquot portions, which were shaken with water to remove 
aluminium chloride ; the unchanged acid chloride was decomposed by 
boiling with water and dilute sulphuric acid, and the chlorine esti- 
mated by Volhard’s method after removal of carbon disulphide. 
(Attempts to use aqueous potassium hydroxide in place of sulphuric 
acid were unsuccessful, since on adding the ferric indicator a pale brown 
precipitate of ferric p-bromobenzenesulphinate was formed. The corre- 
sponding free acid has m. p. 110—115°, after which it solidifies, 
re-melting at 128—130°; this is shown to be due to a decomposi- 
tion, one of the products of which is probably the p-bromophony! 


ester of p-bromobenzenethiosulphonic acid, C,H,Br° s<,} -O,H,Br’ 


160°5° (corr.), whereas Knoevenagel and Polack [A., 1908, 
i, 971] give 155°5°.) The most striking result observed is that a 
solution of the acid chloride and aluminium chloride in carbon 
disulphide which has been preserved for some time reacts more readily 
after addition of benzene than does a freshly-prepared solution. A 
small quantity of the acid chloride is found to be used previous to the 
addition of the benzene, and, further, the rate of reaction is smaller at 
the commencement and increases considerably later. The liberated 
hydrogen chloride does not seem to be the only cause of this auto- 
catalysis, although it undoubtedly contributes towards a greater rate 
of action. 

The action of equimolecular quantities of p-bromobenzenesulphonyl 
chloride and aluminium chloride on benzene in carbon disulphide 
solution dves not yield the corresponding sulphone (as in benzene 
solution), but p-bromobenzenesulphinic acid. For each molecule of 
acid chloride used, a molecule of hydrogen chloride is evolved. 

In the hope of obtaining further insight into the above reactions, a 
series of experiments was made with aluminium bromide which 
is freely soluble in carbon disulphide and p-bromobenzenesulphonyl 
bromide. The latter is prepared by the addition of bromine to a 
mixture of sodium p-bromobenzenesulphonate and phosphorus tri- 
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bromide. It has m. p. 75°5—76:5° (corr.), and is not attacked by cold 
water. When mixed with aluminium bromide in carbon disulphide 
solution, it immediately liberates bromine, and a pale yellow, hygro- 
scopic, crystalline substance, C,H,0,BrS-AlBr,, is precipitated, which 
changes in colour below 100° and has m. p. 125—152° (decomp.). It 
is decomposed by water with formation of large quantities of p-bromo- 
benzenesulphinic acid. Decomposition of the acid bromide and 
aluminium bromide into free bromine and the complex compound 
appears to occur immediately and quantitatively, but the reaction is 
completely reversed on the addition of water. As a consequence of 
the first reaction, the sulphone is not obtained when benzene is added. 

Further examination of the action of p-bromobenzenesulphonyl 
chloride and alumicium chloride on benzene in carbon disulphide 
solution has shown the formation of chlorobenzene. Reaction, there- 
fore, occurs, partly at any rate, in accordance with the scheme: 
C,H, Br°SO,Ci, AIC], + C,H, =C,H,Br-SO,AIC],+C,;H,Cl+ HCl. A 
compound of this nature has not been isolated in the pure condition, 
but a precipitate is obtiined from concentrated solutions which greatly 
resembles the substance C,H,O,BrS: AlBr,. 

A series of experiments on the function of the carbon disulphide 
failed to disclose the presence of chlorine which might be formed 
according to the scheme: C,H,Br-SO,Cl, AICI, =C,H,Br-SO,AICI, + 
Cl,, and did not give any evidence of the formation of a molecular com- 
pound from the acid chloride, aluminium chloride and carbon disulphide. 
However, on adding benzene to the residue obtained after removal 
of carbon disulphide from a solution of the compound 

C,H, Br-SO,Cl, AICI, 

in that solvent, it was found that considerable quantities of p-bromo- 
benzenesulphinic acid are formed in addition to the sulphone. It 
appears, therefore, that traces of some substance must be present 
in, or formed from, the carbon disulphide which have a catalytic 
action in the direction of the formation of the sulphinic acid, and 
it is highly probable that the actual agent is sulphur or sulphur 
chloride. The autocatalytic nature of the reaction in a solution of 
aluminium chloride and the acid chloride in carbon disulphide which 
has been preserved (see above) is explicable on the assumption that 
the amount of sulphur chloride in the solution gradually increases, 
and is further augmented during the course of the action with 
benzene. 

The action between acid chloride, aluminium chloride, and benzene 
in carb n disulphide solution is accelerated by an excess of aluminium 
chloride, or by an increase in concentration of benzene, whilst, on the 
other hand, it is retarded by an excess of acid chloride. The pre- 
cipitate which is invariably formed before addition of the benzene can 
be greatly increased in quantity by use of a larger amount of 
aluminium chloride, but its precise nature has not been ascertained ; 
it does not contain p-bromobenzenesulphinic acid. When the benzene 
in the above reaction is replaced by its derivatives, the rate of reaction 
is found to diminish in the order: toluene, benzene, chlorobenzene, 
bromobenzene, nitrobenzene. 

A further series of investigations on the formation of the sulphone 
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has also been carried out. Preliminary investigations show that light 
petroleum (b. p. 70—80°) is not a suitable solvent ; benzene and its 
perivatives which have been subjected to purification by means of 
aluminium chloride have, therefore, been exclusively used. The compounds 
thus formed are readily decomposed at the boiling point with the formation 
of strongly-coloured condensation products. The same change also 
occurs slowly at the ordinary temperature, except in the case of nitro- 
'enzene. In the actual experiments, a weighed quantity of aluminium 
chloride is cautiously melted with the acid chloride, whereby the 
greater part of it is converted into the compound 
C,H, Br-SO,Cl, AlC),. 
The requisite quantity of benzene is now added, and the mixture well 
shaken until solution is complete, after which it is placed in the 
thermostat and shielded from light. Aliquot portions are removed at 
fixed intervals, agitated with ether and water, and boiled with 
potassium hydroxide solution, after which chlorine is determined by 
Volhard’s method. The main results may be thus stated: (1) The 
acid chloride reacts solely in the form of the compound 
C,H, Br-SO,Cl, AICI, ; 

(2) a molecule of aluminium chloride cannot transform more than one 
molecule of acid chloride ; (3) the reaction is unimolecular with respect 
to the compound, C,H,Br-SO,CI, AICI, ; (4) the reaction constant (when 
an excess of aluminium chloride is not used, and if X is calculated 
for the compound C,H,Br-SO,Cl,AICI,) is proportional to the concen- 
tration of aluminium chloride; (5) the constant is greatly increased 
by an excess of aluminium chloride. These facts are most readily 
explained on the assumptions that the acid chloride is activated in the 
compound O,H,Br*SO,Cl,A1CI,, whilst the benzene is activated pro- 
portionally to the concentration of the combined aluminium chloride, 
whether the latter is united to the acid chloride or to the sulphone, 
Free aluminium chloride should, therefore, be a very energetic 
catalyst. Diffused daylight is found to be without effect on the action, 
but the influence of direct sunlight has not been investigated. When 
benzene is replaced by its derivatives, reaction occurs with diminishing 
rapidity in the order : toluene, benzene, bromobenzene, chlorobenzene ; 
reaction could not be observed with nitrobenzene after twenty-four 
hours. 

The paper is concluded by an exhaustive critical survey of the 


experimental work and theories on the Friedel and Crafts’ reaction. 
H. W. 


Constitution of Thiochronic Acid. C. Lorine Jackson and 
S. A. Beaes (J. Amer. Chem. Soc., 1914, 36, 1210—1218).—The 
formula OH-C,(SO,H),°O-SO,H, assigned by Graebe (Annalen, 1868, 
146, 40) to thiochronic acid, does not explain several of its properties, 
and the present investigation was therefore undertaken. 

A method is described by means of which thiochronic acid can be 
obtained in a yield amounting to 32% of the theoretical. When 
potassium thiochronate is boiled with potassium hydroxide in an 
atmosphere of hydrogen, potassium euthiochronate, C,(OK),(SO,K),0,, 
is produced, By the action of potassium hydrogen sulphite on di- 
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bromodiphenoxyquinone, potassium thiochronate is produced together 
with a small quantity of potassium hexachronate, 
C,(OH),(S0,K),,3H,0, 

which forms white crystals, and is converted by potassium hydroxide 
into potassium euthiochronate. When bromoanilic acid is treated 
with potassium hydrogen sulphite or with tin and hydrochloric acid, 
1:2:4:5-tetrahydroxybenzene is obtained; the tetra-acetyl deriv- 
ative has m. p. 226—227° (uncorr.). If a solution of the potassium 
derivative of 1:2:4:5-tetrahydroxybenzene is acidified with con- 
centrated hydrochloric acid and left in the air for two days, a compound 
is produced which forms small, black, slender plates, and is probably a 
tetrahydroxyquinbydrone, 

In view of these results, thiochronic acid must be represented by the 
quinonoid formula O:C,(SO,H),*OH, which explains its yellow colour, 
its stability, especially towards alkali hydroxides, and the formation of 
euthiochronic acid and of hexachronic acid, none of which is explained 
by Graebe’s formula. E. G. 


Nitrosulphonic Acids of p-Xylene. Wiuttiam J. Karstake and 
Rapa ©. Huston (J. Amer. Chem. Soc., 1914, 36, 1244—1258).—By 
the action of nitric acid on p-xylene-2-sulphonic acid, fairly good yields 
of the 6-nitro- and 3-nitro-derivatives are produced together with 
small quantities of the 5-nitro-derivative ; they are best separated by 
converting them into the sulphony! chlorides and crystallising the latter 
from a mixture of ether and light petroleum. Attempts to nitrate 
p-xylenesulphonyl chloride were not very successful ; in all cases but 
one, only small quantities of 3-nitro-p-xylene-2-sulphonyl chloride 
were produced, and in one case a very small yield of the 6-nitro- 
derivative was obtained. 2-Nitro-p-xylene could not be sulphonated 
with sulphuric acid, but chlorosulphonic acid reacts with it to form 
6-nitro- and 5-nitro-p-xylene-2-sulphony] chlorides. 

6-Nitro-p-xylene-2-sulphonic acid, NO,*C;H,Me,*SO,H,H,9, erystal- 
lises in plates ; it loses its water of crystallisation at 100°, darkens at 
128°, and is not melted at 200°. The chloride has m. p. 60— 61°; the 
amide, m. p. 172—173°; the anilide, m. p, 143—144°; and the phenyl 
ester, m. p. 117—118°; the sodium, potassium, calcium, barium, and 
silver salts are described. Barium 6-amino-p-xylene-2-sulphonate crys- 
tallises with 7H,0. 

3-Nitro-p-xylene-2-sulphonic acid, NO,*C,H,Me,*SO,H, m. p. 
143—145° (decomp.), forms long plates, and is deliquescent. The 
chloride has m. p. 1095—110°5°; the amide, m. p. 191—192°; the 
anilide, m. p. 181°5—182°5°, and the phenyl ester, 83—83- 5°; the 
sodium, potassium, calcium, barium, and silver salts are described. 

5-Nitro-p-xylene-2-sulphonic acid, NO,*C,H,Me,*SO,H,H,O, forms 
needle-like plates; it loses its water of crystallisation at 108°, and 
then has m. p. 138—140° (decomp.). This acid resembles the 6-nitro- 
and 3-nitro-compounds in being bitter to the taste and very hygro- 
scopic. The chloride has m. p. 745—75°5°; the amide, m. 
197—198° ; the anilide, 130°5—131°; and the phenyl ester, 120—120- 5°; 
the codium, potassium, calcium, barium, and silver salts are described. 
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5-Amino-p-xylene-2-sulphonic acid crystallises in prismatic plates or 
needles ; it begins to char at 230° and is not melted at 300°. 
E. G. 


New Syntheses of Stilbenes. Ernst Spitu (Monatsh., 1914, 
35, 463—474).—Symmetrical stilbenes may be readily prepared by 
the interaction of magnesium ary] haloids and chloro- or bromo-acetal 
at 110—130°, and subsequent hydrolysis of the resulting a-ethoxy- 
af-diarylethanes with dilute sulphuric acid. The action of the 
organo-magnesium compound takes place in two stages, one of the 
ethoxy-groups being first replaced by the aryl group with the formation 
of halogenated ethers (I), which then react with a second molecule of 
the magnesium es to form a-ethoxy-af- Sasylethnnee ad 


CH,X: CH(OEt),, a. MgX-OEt+ (1) CH,X*CHR: OEt - ae *MgX, + 
(11) CH,R-CHR-OEt —> CHR:CHR. 

During the action of the magnesium compound varying amounts 
of stilbene are formed as follows: CH,R*CHR-OEt+R:-MgX= 
R:CH:CHR + MgX-OH + ©,H,-R. 

If different magnesium aryl haloids are employed in carrying out 
the two reactions, ethers of the type CH,R*CHR’-OEt are produced, 
which are hydrolysed by dilute sulphuric acid to unsymmetrical 
stilbenes, CHR:CHR’. The preparation of stilbenes, both symmetrical 
and unsymmetrical, may also be readily accomplished by the action of 
magnesium aryl haloids on chloroacetaldehyde, the reaction taking 
place in two stages, thus: 

CH,Cl‘-CHO + R-MgX —> CH,Cl-CHR-OMgX *'M&* 
CHR’:CHR + MgX-OH + MgXCl. 

The magnesium compounds were prepared in the usual manner in 
ethereal solution, and the excess of ether was removed by heating at 
110—130°, the reaction with the chloro- or bromo-acetal being 
carried out at about the same temperature. 

When heated at 120° with magnesium phenyl bromide, chloroacetal 
yields a small quantity of stilbene together with a-ethoxy-aB-dipheny/- 
ethane (af-diphenylethyl ether), CH,Ph*CHPh-OEt, which has b. p. 
149—151°/10 mm., yields dibenzyl on reduction with hydriodic acid, 
and is converted into stilbene when boiled with dilute sulphuric acid. 

B-Ethoxy-B-phenylethyl bromide, CH,BreCHPh-OEt, obtained together 
with af-diphenylethyl ether by the interaction of magnesium phenyl 
bromide and excess of bromoacetal at 110°, is a liquid, b. p. 113—116°/ 
10 mm. It is converted by the action of magnesium p-tolyl bromide 
and subsequent hydrolysis with dilute sulphuric acid into p-methyl- 
stilbene. 

o:0'-Dimethylstilbene, prepared by hydrolysing the product from 
magnesium o-tolyl bromide and chloroacetal, combines with bromine 
in chloroform solution to form a dibromide, which crystallises in 
needles, m. p. 126—128°, and on further heating resolidifies and then 
has m. p. 158° (decomp. ). 

The preparation of p:p'-dimethylstilbene from magnesium p-tolyl 
bromide and bromoacetal, and of 2:4: 2’: 4’-tetramethylstilbene from 
magnesium m-4-xylyl bromide and chloroacetal, is also described. 
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B-Chloro-a-p-tolylethyl alcohol, CH,Cl-CH(OH)-C,H,Me, prepared 
from chloroacetal and magnesium p-tolyl bromide, is a colourless, oily 
liquid, b. p. 133—135°/11 mm., having a sweet taste, and becomes 
greenish-brown on exposure to air. It reacts with magnesium 
m-4-xylyl bromide, yielding 4 : 3’ : 4'-trimethylstilbene, 

O,H,Me-CH:CH’CU,H,Me,, 
which crystallises in white leaflets, m. p. 120—121°, b. p. 200—210°, 
and forms a dibromide, crystallising in needles, m. p. 158° (decomp.). - 

Magnesium p-chloropheny! bromide and chloroacetaldehyde give rise 
to B-p-dichloro-a-phenylethyl alcohol, CH,Cl-CH(OH)-C,H,CI, an oily 
liquid, b. p. 145—147°/10 mm., which reacts with magnesium p-tolyl 
bromide to form 4-chloro-4'-methylstilbene, lustrous leaflets, m. p. 
203—204°; dibromide, m. p. 204° (decomp.). 

Di-p-chlorostilbene, prepared from magnesium p-chlorophenyl bromide 
and chloroacetal, crystallises in lustrous leaflets, m. p. 177°, and forms 
a dibromide, m. p. 226—227° (decomp.). F. B. 


Existence of Free Radicles. M. Gompere (J. Amer. Chem. Soc., 
1914, 36, 1144—1170).—An address on the triarylmethyls, including 
an account of their most important chemical and physical properties, a 
discussion of the arguments which have been advanced in favour of or 
against the conception of free radicles, and a historical review of the 
work which has been carried out with a view to establish their 
constitution. E. G. 


Triarylmethyls. XII. The Addition of Metals to Free 
Organic Radicles. W. Scuienk and E. Marcus (Ber., 1914, 47, 
1664—1678).—As might be expected from analogy to the behaviour 
of compounds containing multiple linkings (Schlenk, Appenrodt, 
Michael, and Thal, this vol., i, 396), the free organic radicles possess 
the power of uniting with sodium or potassium. The action of the 
metal was allowed to proceed in an atmosphere of nitrogen, the 
organic compound being in solution in ether. 

Of the triarylmethyls, only triphenylmethy] offered difficulties, 
owing to the catalytic effect of the sodium in aiding a change into 
benzhydryltetraphenylmethane according to the equation : 

2°*-CPh, = CHPh,°C,H,°CPh,. 
The difficulty was obviated by allowing triphenylmethyl chloride to 
react with sodium amalgam, when, after shaking for twelve hours, a 
deep orange-red solution of sodium triphenylmethy! was obtained. When 
isolated, sodium triphenylmethyl, CPh,Na, forms a brick-red mass which 
is very sensitive to the air, and in solution is oxidised successively to 
triphenylmethyl and triphenylmethyl peroxide. It is exceedingly 
reactive, and its ethereal solution is immediately decomposed by water 
or hydrochloric acid with formation of triphenylmethane, whilst carbon 
dioxide converts it into triphenylacetic acid. Methy! iodide and benzyl 
chloride instantaneously decolorise the solution of the sodium com- 
pound, giving triphenylethane and as-tetraphenylethane respectively 
whilst benzoy! chloride and triphenylmethy] chloride yield respectively 
f-benzopinacolin and triphenylmethy]. The result of Hanriot and St. 
Pierre (A., 1889, 882) as to the production of two isomeric hydro- 
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carbons in the action of benzyl chloride on potassium triphenylmethyl 
(which they obtained by heating triphenylmethane with potassium at 
200°) is diseredited (compare Gomberg and Cone, A., 1906, i, 821). 

The preparation of sodiwm phenyldiphenylyl-a-naphthylmethy/, 
C,,>H,-CPhNa:C,H,Ph, was combined with that of the corresponding 
phenyldiphenylyl-a-naphthylmethyl by allowing phenyldiphenylyl- 
a-naphthylmethyl chloride to react in ethereal solution with copper 
bronze and sodium powder. The resulting solution was an intense 
bluish-violet, and the solid obtained an evaporation resembled 
indigotin in appearance. Water, acid, and air again all immediately 
decompose the substance. 

Bidiphenylyl-a-napbthylmethyl chloride in an analogous manner to 
the last gave sodium bidiphenylyl-a-naphthylmethyl, 

C,,H,"CNa(C,H,Ph),, 

a black solid with metallic lustre, the solution of which is of a 
deep violet-black colour. Air immediately turns it yellowish-brown. 

Although, judging by the colourless nature of its solutions diphenyl- 
bidiphenylene-ethane can be but little dissociated into free radicles in 
comparison with hexaphenylethane, yet the occurrence of dissociation 
to a slight extent has been demonstrated by the formation of a 
peroxide in its atmospheric oxidation (Gomberg and Cone, Joc. cit.), 
and this is now confirmed by its slowly yielding sodiwm phenyldi- 


phenylenemethy!, 1 >CPbNa, orange-red needles (with 1 Et,O), when 


treated in ethereal solution with sodium. The sodium derivative is 
immediately decolorised on exposure to the air and also when dissolved 
in alcohol, the solution in the latter case containing phenyldiphenylene- 
methane. Sodium affects di-p-anisylbidiphenylene-ethane in a similar 
manner, giving deep red sodium p-anisyldiphenylenemethyl, 


H 
{4 >ONa-0,H,-OMe. 


The behaviour of pentaphenylethave towards sodium promised to be 
of especial interest, as this substance is intermediate between the 
stable tetraphenylethane and the labile hexaphenylethane (compare 
Schlenk and Herzenstein, A., 1911, i, 122). The alkali metals did 
detect the existence of dissociation with this substance, but on account 
of its influence in converting triphenylmethyl into benzhydryl- 
tetraphenylmethane (see above), sodium was less satisfactory than 
potassium. On treating the product with carbon dioxide, diphenyl- 
acetic and triphenylacetic acids were obtaiued, this result indicating 
the following course for the action of the potassium: CPh,*CHPh, 
—> ‘CPh,+°CHPh, —» CPh,K+CHPb,K. 

From the existence of such a substance as the potassium 
derivative of diphenylamine, it was anticipated that compounds like 
the tetra-arylhydrazines would react with sodium in the same way as 
the triarylmethyls. It was actually found that tetraphenylhydrazine 
gave potass-diphenylamide, NPh,K, the presence of which in the 
ethereal solution was indicated by treatment with carbon dioxide 
producing potassium diphenylcarbamate, pearly leaflets; this salt on 
the addition of acid gave carbon dioxide and diphenylamine. 
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In a similar manner, but more readily, tetra-p-tolylhydrazine 
gave sodium ditolylamine as a yellowish-white, crystalline powder, which 
on treatment with carbon dioxide gave sodium ditolylearbamate, pearly 
scales (with 2H,O) ; acids decomposed this salt into carbon dioxide and 
ditolylamine. 

The authors consider the above metallic compounds of the triaryl- 
methyls to be of analogous constitution to the corresponding coloured 
derivatives of the triarylearbinols, and they incline to Baeyer’s 
* carbonium” representation of the structure, which they believe not 
to be disproved by the photochemical evidence of Hantzsch. ‘The 
electrical conductivity of triphenylmethyl perchlorate (Hofmann, A., 
1910, i, 168) is shared by sodium triphenylmethyl ; this in ethereal 
solutions possesses a conductivity which diminishes rapidly on diluting, 
the behaviour being referred to the existence of the labile complex, 
[(CPh,)mNam—n]Nan, which is more stable in concentrated solution. 

D. F. T. 


Hydrogenation by Sodammonium of Cyclic Hydro- 
carbons. Preparation of Tetrahydronaphthalene. P. LEsBEau 
and M. Picon (Compt. rend., 1914, 158, 1514—1517).—On adding 
liquid ammonia to a mixture of powdered naphthalene and excess 
of sodium, enclosing the mixture in an autoclave and allowing the 
temperaflre to rise gradually to that of the room, hydrogenation 
takes place, giving 1:2:3 :4-tetrahydronaphthalene, in a 90% yield 
(compare Leroux, A., 1904, i, 986), together with a small quantity 
of a crystalline compound, m. p. 99°, of which the composition 
seems to correspond with C,.H,.. W. G. 


The Thermochemical Transformation of Acenaphthylene 
and Synthesis of some Hydrocarbons of High Molecular 
Weight. K. Dztewonski and Z. LeyKo (Ber., 1914, 47, 1679—1690). 
—It has already been shown that acenaphthylene undergoes poly- 
merisation into two stereoisomeric heptacyclenes under the influence 
of light (Dziewonski, A., 1912, i, 844; 1913, i, 847), and the parent 
hydrocarbon has now been examined as to its behaviour when 
heated. 

Already at 90—100° acenaphthylene undergoes polymerisation ; the 
reaction product is an orange-coloured, vitreous, resin-like mass from 
which the polymeride ‘can be separated by first removing unaltered 
acenaphthylene with alcohol and repeatedly dissolving the residue in 
benzene, reprecipitating each time by the addition of alcohol. The 
new substance, termed polyacenaphthylene, for which cryoscopic 
_measurements in bromoform as also ebullioscopic experiments in 
nitrobenzene indicate a molecular weight (C,.Hg),., is an amorphous, 
almost colourless mass, m. p. 345—350°, with decomposition into 
acenaphthene, acenaphthylene, fluorocyclene (see below), decacyclene 
and other substances. On oxidation in acetic acid suspension with 
sodium chromate, the polyacenaphthylene yielded naphthalic anhy- 
dride in good yield, and it is consequently regarded as consisting 
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of an aggregation of residues of the annexed 

-CH-CH: structure. 
JN Jn When heated for half an hour at 280—290° the 
formation of the above polymeride occurs to the extent 
1 i of about 70%, and is accompanied by the formation of 
acepaphthene (3—4%) and of two hydrocarbons of high 
molecular weight, decacyclene (2%) and fluorocyclene (4—5%), the two 
last substances being sparingly soluble in benzene. Decacyclene, 
C,,H,,, was obtained in golden-yellow needles, m. p. 387°, identical 
with the substance obtained by the action of sulphur on acenaphthene, 
whilst fluorocyclene, C,,H,, (by ebullioscopic measurement in nitro- 
benzene), which is also formed by heating the photo-polymerides (a- 
and B-heptacyclenes) of acenaphthylene for a short time at 280°, is a 
yellow, granular powder consisting of minute prisms, m. p. 395—396° 
(corr.). Fluorocyclene is sparingly soluble in most organic solvents, 
and its solutions have strong bluish-violet fluorescence. Sulpburic acid 
dissolves it to a green solution with blue fluorescence, nitric acid con- 
verts it into an orange-coloured, sparingly soluble nitro-derivative, 
bromine in chloroform solution gives a non-fluorescent additive bromo- 
compound, whilst oxidation in acetic acid by sodium dichromate gives 
rise to naphthalic anhydride. From the latter results the conclusion is 
drawn that the naphthylene residues are Jinked together by the carbon 
atoms in the side-chains possibly 


C,H, as represented in the “annexed 
4 7 formula. 
H-C=C-CH In addition to the changes 


C,,H vito O-CH> CwHs. described in the foregoing, 

rt acenaphthylene undergoes yet 
other ‘transformations under the 
catalytic influence of mineral acids. 


D. F. T. 


i 
C,H, 


Linear Dinaphthanthracene. III. Ernst Puiwiprs (Monatsh., 
1914, 35, 375—382. Compare A., 1911, i, 793; 1913, i, 627).—By 
reducing 5:7:12:14-dinaphthanthradiquinone with phosphorus and 
hydriodie acid below 135°, Mills.and Mills (T., 1912, 101, 2194) 
have obtained two hydrocarbons, m. p. 240° and 270° (with slight 
previous decomposition at 240°), which they consider to be isomeric 
a- and £-tetrahydronaphthanthracenes respectively. 

In repeating their observations the author finds that the less fusible 
8-compound contains too little hydrogen to be a tetrahydro-derivative, 
and may be obtained by distilling the a-compound (for which the m. p. 
244—-245° is given) with zinc dust. 

When passed over hot metallic copper in an atmosphere of carbon 
dioxide, the a-derivative is converted into a hydrocarbon which 
resembles Mills and Mill’s 8-tetrahydronaphthanthracene in that it 
gives with concentrated sulphuric acid an amethyst coloration, slowly 
turning to olive-green, but has m. p. 270—271° without previous 
decomposition. The results of analyses and molecular weight deter- 
minations show that this hydrocarbon is 88'f’-dinaphthanthracene, 
which has already been obtained in an impure condition by Harten- 
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stein (Diss., Jena, 1892). From these results the conclusion is drawn 
that Mills and Mills’ 8-tetrahydronaphthanthracene is a mixture, 
consisting mainly of dinaphthanthracene. 

In discussing the constitution of dinaphthanthracene the author 
points out that the hydrocarbon is neither unstable nor coloured, and 
therefore cannot have the o-quinonoid structure assigned to it by 
Hinsberg (A., 1913, i, 849). 


Perchlorates of Aromatic Amines. R. Spauuino (Ann. Chim. 
Applicata, 1914, 1, 435—-440).—Perchlorates of aromatic amines may be 
obtained readily by neutralising the acid with the base or by heating a 
mixture of the sulphate of the base with the calculated proportion of 
barium perchlorate dissolved in a little water. They are moderately 
stable to the action of air and light and remain unchanged at 100°, but 
at 200—220° they begin to decompose without exploding. The crystals 
may be readily powdered, but when ground in a porous mortar they 
emit the characteristic crackling of explosives sensitive to shock. 
When struck with a hammer they explode, but on platinum foil they 
burn rapidly without exploding and leave a carbonaceous residue. 
The perchlorates of aniline, p-nitroaniline, p- and m-phenylenediamines 
are described, TZ. Hi. F. 


2:5-Difluoroaniline. Frép. Swarts (Bull. Acad. roy. Belg., 1914, 
176—177).—2 : 5-Difluoroaniline is obtained by the reduction of 2: 5- 
difluoronitrobenzene by iron and hydrochloric acid at a temperature 
below 60°. It has b. p. 845—85°8°/30 mm., m. p. 13°45°, 
D2 1°28795, ny, 155107. It is colourless, and does not become 
yellow when preserved. The acetyl derivative has m. p. 122°5°. When 
dissolved in hydrofluoric acid it is readily diazotised, but the diazo- 
compound is not decomposed when the solution is boiled: the intro- 
duction of copper powder causes an abundant evolution of nitrogen, 
but the product is completely resinified. H. W. 


The Nature of Subsidiary Valencies. VII. The Stability 
Limits of Complex Anions. Fritz Eprnram (Ber., 1914, 47, 
1828—1843).—In order to compare the stability of complex anions 
with that of complex cations (compare A., 1912, ii, 546; 1913, ii, 129, 
130; this vol., i, 17) the author has prepared a number of acid 
chlorides of organic bases, possessing the general formula M[Cl(HC\)], 
and determined the dissociation pressure of the hydrogen chloride at 
various temperatures. The acid chlorides were prepared by treating 
the anhydrous base with hydrogen chloride, and the dissociation 
pressure was measured as described previously. 

The results show that the dissociation temperature for a given 
pressure varies very little for the majority of the acid salts of tertiary 
amines. Negative groups do not make more difficult the addition of a 
second molecule of hydrogen chloride to the amine, as was supposed to 
be the case by Kaufler and Kunz (compare A., 1909, i, 136, 556) ; for 
example, dinitrodimetbylaniline hydrochloride has a greater aflinity 
for hydrogen chloride than mononitrodimethylaniiine hydrochloride. 
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Also, the position of the substituent in the benzene nucleus has very 
little effect. 

Details are given of the preparation and investigation of the acid 
chlorides of the following bases: dimethylaniline, diethylaniline, 
m- and p-uitrodimethylaniline, 1 :3-dinitrodimethylaniline, 4-nitro- 
dimethyl]-o-toluidine, p-nitrosodimethyl- and p-nitrosodiethy]-aniline, 
o-, m-, and p-chlorodimethylaniline, m- and p-bromodimethylaniline, 
p-bromodiethylaniline, p-dimethylaminobenzaldehyde, dimethy]-a-naph- 
thylamine, pyridine, quinoline, cinchonine, trimethylamine, dimethy]- 
amine, and diethylamine. 

The only three which give dissociation temperatures appreciably 
different from the others are p-bromodiethylaniline, p-dimethylamino- 
benzaldehyde, and trimethylamine. 

m-Dimethylaminophenol gives only a monochloride, and not a 
dichloride. Trinitrodimethylaniline gives no compound with hydrogen 
chloride. T. S. P. 


8-Chloro-a-phenylethylamine. 8S. Gapriet and J. Cotman (Ber., 
1914, 47, 1866—1873).—In extension of the investigation of 
B-chloro-8-phenylethylamine recently described by Wolfheim (this vol., 
i, 677) the authors have studied the isomeric base. 

For the preparation of the amine, crude w-bromoacetophenone was 
converted by potassium acetate into phenacyl acetate, which was 
hydrolysed by barium carbonate to benzoylearbinol, and this was 
condensed with hydroxylamine to f-oximino-8-phenylethyl alcohol 
(Meyer and Niigeli, A., 1883, 1076). On attempting the reduction of 
the latter by stannous chloride, simple hydrolysis took place, and, as 
was feared, sodium amalgam gave a large amount of a-phenylethyl- 
amine. However, a larger part of the oxime was reduced to the 
hydroxy-amine, which was not volatile in steam, and could therefore 
be freed from the oxygen-free base. The contents of the flask were 
allowed to concentrate during the distillation, and, after liberating 
the base, extracting the oil with ether and neutralising, a 44% yield of 
B-hydroxy-a-phenylethylamine hydrochlorid*, OH*CH,*CHPh:NH,,HCI, 
was obtained. The salt has m. p. 137—138°, and the picrate forms 
short, rhombic prisms, m. p. 207°. Unlike the isomeride, this base is 
very stable towards hydrochloric acid, and displacement of the 
hydroxyl group could only be effected by a mixture of phosphorus 
chlorides. The hydrochloride of B-chloro-a-phenylethylamine, 

CH,Cl-CHPh:NH,,HCl, 
forms rhombic leaflets, m. p. 190°(decomp.), The free base is sparingly 
soluble in water, is strongly alkaline, and forms a picrate, elongated, 
hexagonal tablets, m. p. 160°, and a platinichloride, m. p. about 225°. 

In aqueous solution, the free base undergoes the same transformation 
as the isomeride, namely, into phenylethyleneimine [styreneimine] al- 
though with a poorer yield. With carbon disulphide it forms 2-thiol-4- 
phenylthiazoline, ee No. ‘SH, in short prisms, m. p. 191°. On 


benzoylation, it forms nel B-chloro-a-phenylethylamide, 
CH,Cil-CHPh-N HBz, 
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delicate needles, m. p. 137°, which undergoes rearrangement to 
B-amino-B-phenylethyl benzoate hydrochloride, 
C,H,°CO,-CH,-CHPh-NH,,HCI, 

when boiled with water. This salt forms radiating, slender needles, 
m. p. 205—205°5°, and the picrate, 1H,O, has m. p. 188—189°, whilst 
the free base is an oil which spontaneously changes on warming with 
water into benzo-B-hydroxy-a-phenylethylamide, OH-CH,-CHPh-N HBz, 
m.p. 154—154°5°. The intermediate product in this migration of the 


benzoyl group, namely, 2 : 4-diphenyloxazoline, gee _ 


be isolated by warming the benzo-8-chloro-a- -phenylethylamide with 
alcoholic potassium hydroxide. The base is a viscous oil, b. p. 
210°/19 mm., which forms a picrate, m. p. 161°. 

When £f-chloro-a-phenylethbylamine hydrochloride is evaporated 
with a solution of potassium thiocyanate, the product is 5-phenylethylene 
y-thiocarbamide |2-amino-5-phenylthiazoline] (I) (Wolfheim, Joc. cit.), 
whereas the isomeride (II) was expected. 


CHPh's CH,s— 
(I) bu. a NH ep oma NH Ce: NH. 


That formula (1) is correct for the product from both B-chloroamines is 
shown by the formation of the substance by the action of thiocyanic 
acid on a solution of styreneimine, since it may be assumed that the 
opening of the ring and addition of the acid follows the same course 
as in the case of hydrochloric acid, thus: 


CHPhCI Hc! CHPh_ \__, HSCS CHPh-SCN CHPh-S 
I —_> NH. 
éu,nH, — do," — du,-nu, OH,: NHOONE 


Finally, phthalic anhydride and the hydrochloride were heated to 
about 210°, whereby £-chloro-a-phenylethy/ phthalimide, 
C,H,O,:N-CHPh-CH,Cl, 
was produced, in flat needles, m. p. 106—107°. J.C. W. 


Action of Acids on Diphenylnitrosoamine in Aqueous 
Alcoholic Solution. Marqueyrot and Henri Muraovr (Bull. Soc. 
chim., 1914, [iv], 15, 510—514).—The action of hydrochloric acid 
on a solution of diphenylnitrosoamine in absolute alcohol leads to 
the formation of p-nitrosodiphenylamine ; in the presence of water, on 
the other hand, the action takes a different course, and even minute 
quantities of hydrochloric, sulphuric or nitric acids cause the 
hydrolysis of the nitrosoamine, nitrous acid or ethyl nitrite being 
formed together with dinitrosodiphenylbenzidine mixed with a small 
quantity of the mononitroso-derivative. The reaction appears to take 
place in three stages: (1) liberation of nitrous acid ; (2) oxidation of 
diphenylamine to diphenylbenzidine by nitrous acid, and (3) conversion 
of diphenylbenzidine into its nitroso-derivative by the excess of nitrous 
acid. In addition, a violet dye and a black condensation product are 
formed. When the quantity of nitric acid is increased the reaction 
becomes more complex, intensely yellow substances, readily soluble in 
alcohol, being formed together with a red precipitate containing dinitro- 
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derivatives of diphenylamine, and a red product almost insoluble in 
alcohol, which has not been completely identified, 

The ready hydrolysis of diphenylnitrosoamine is comparable with 
that of other compounds containing the group Ph,N-N:. When 
as-diphenylhydrazine hydrochloride is added to concentrated sulphuric 
acid and the product subsequently reduced by sodium hydrogen 
sulphite, diphenylamine and carbazole are obtained in addition to 
dipheny|beuzidine, p-hydroxydiphenylamine, and o-aminodiphenylamine 
(compare Wieland and Miiller, A., 1913, i, 1386). The formation of 
carbazole confirms the accuracy of Wieland’s hypothesis that as-di- 
phenylhydrazine is decomposed by concentrated sulphuric acid with 
intermediate formation of diphenylhydroxylamine. H,. W. 


A New Olass of Nitrogenous Compounds: the Ketiso- 
ketimines. Caries Moureu and Georces Micnonac (Compt. rend., 
1914, 158, 1395—1400).—A description of a new class of compounds 
obtained from ketimines of the types CH,R°CR’.NH (compare A., 
1913, i, 873) by heating them in a current of hydrogen at 115°, 
condensation taking place with the elimination of ammonia. To these 
compounds the name ketisoketimines is assigned. Under these 
conditions phenylethylketimine, CPhEt:NH, yields a compound, 
C,,H,,N, according to the reaction: 2CPhEt:NH =C,,H,,.N + NHsg. 

This compound is a very viscous, odourless, greenish-yellow oil, 
b. p. 158—158-5°/2°5 mm., 171—172°/6 mm., D}” 1:0272, n>° 1°5986. 
It rapidly absorbs bromine, and under the influence of warm dilute 
hydrochloric acid is decomposed, giving ammonia and phenyl ethyl 
ketone. Its constitution may be represented by either of the formule: 
(I) NH(CPh:CHMe) or (Il) CPhEt:N-CPh:CHMe, according as it 
is considered to be formed by condensation of two molecules of an 
isoketimine, NH,*CPh:CHMe, or of one molecule of the ketimine with 
one molecule of the isoketimine. 

In the presence of magnesium ethyl bromide there is no evolution 
of ethane, such as takes place with the original ketimine, thus 
indicating that there is no longer a hydrogen atom attached to the 
nitrogen atom (compare Meunier, A., 1903, i, 544), and the authors 
therefore assign the constitution represented by formula (II) to this new 
class of compounds. It is of interest to note that the linking with 
respect to the nitrogen and adjacent carbon atoms is similar to that in 
the case of pyridine, the stability of pyridine as compared with the 
ketisoketimines being probably accounted for by the fact that the 
functional grouping forms part of the cyclic nucleus. W. G. 


Optically Active and Inactive Diphenylethylthiocarbamides. 
J. M. Lovin and Erik Ontsson (Ber., 1914, 47, 1534—1536).—The 
s-di-a-phenylethylthiocarbamide, obtained by warming carbon di- 
sulphide and inactive a-phenylethylamine in alcoholic solution 
(Michaelis, Schroeter, and Linow, A., 1893, i, 703), is a mixture of 
the dextro-, levo-, and meso-forms of the substance. 

1-Di-a-phenylethylthiocartamide, CS(NH-CHPhMe),, obtained by con- 
densing carbon disulphide with /-phenylethylamine (Lovén, A., 1905, 
i, 875), forms long needles, m. p. 195°5°, [a]p) +22°5° (in alcohol, 
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D 0°81), whilst d-di-a-phenylethylthiocarbamide was obtained in similar 
crystals of the same m. p., but of [a], — 22°1° 

The mixture of meso- and racemic compounds obtained with the use of 
racemic a-phenylethylamine is easily separable by recrystallisation, the 
meso-di-a-phenylethylthiocarbamide forming tablets, m. p. 125°5—126°, 
whilst the racemic substance, whether obtained in this way or 
synthesised from its enantiomorphous constituents, forms needles, 
m. p. 165°5—166°. 

The inactive substance, m. p. 163°, described by Michaelis, Schroeter, 
and Linow (doc. cit.), must therefore have consisted almost entirely of 
the racemic form. D. F. T. 


m-Anisidine and Dimethyl-m-anisidine. Frtptric Reverpin 
and ARMAND DE Luc (Ber., 1914, 47, 1537—1545; Arch. Sci. phys. 
nat., 1914, [iv], 37, 423—434).—An investigation of some of the 
derivatives of m-anisidine. 

The parent base, b. p. 243°/755 mm., was obtained by acetylating 
m-aminopheno!, methylating the resulting acetyl derivative, and hydro- 
lysing the aceto-m-anisidide with diluted hydrochloric acid ; each stage 
of the process gave a yield exceeding 90% of the theoretical. 3-p-7olwene- 
sulphonylaminophenol, OH:C,H,-NH°SO,°C,H,, colourless octahedra, 
m. p. 158°, did not prove satisfactory as a means of passing from 
m-aminophenol to m-anisidine. 

The following derivatives of m-anisidine were isolated : hydrochloride ; 
sulphate ; picrate, lemon-yellow needles, m. p. 169° (decomp.) ; formyl 
derivative, colourless prisms, m. p. 57°; p-toluenesulphonyl derivative, 
colourless needles, m. p. 68°. By treatment with 4-chloro-1 : 3-dinitro- 
benzene in alcoholic solution, m-anisidine is converted into 2 : 4-dinttro- 
3’-methoxydiphenylamine OMe’C,H,-NH-C,H,(NO,),, yellow needles, 
m. p. 137—138°, whilst in an analogous manner 5-chloro-2 : 4-dinitro- 
toluene gave rise to 4’ : 6’-dinitro-3-methoxyphenyl-m-tolylamine, 

OMe:’C,H,*NH-C,H,Me(NO,)., 

lemon-yellow prisms, mw. p. 129°. When warmed with an equimolecular 
proportion of 2 :3:5-trinitro-p-anisidine (Meldola and Reverdin, T., 
1913, 103, 1490), m-anisidine is converted into 2: 4-dinitro-5-amino- 
6 : 3’-dime hoaydiphen ylamine OMe’C,H,-NH-C,H(OMe):(NO,),*NH,, 
black crystals with a green metallic lustre, m. p. 144°. When 
diazotised and coupled with B-naphthol, m-anisidine gives m-anisoleazo- 
B-naphthol, OMe’C,H,-N:N-C,,H,°OH, red needles, m. p. 140°. 

Dimethyl-m-anisidine (compare Grimaux, A., 1891, 694; 1901, i, 
269), obtained by treatment of m-anisidine with methyl sulphate, is a 
colourless oil, b. p. 237°; it has a characteristic odour and turns brown 
when exposed to light. On nitration, dimethyl-m-anisidine can be 
made to yield 4 : 6-dinitromethyl-m- -anisidine, 

OMe:’C,H.(NHMe)(NO,),, 
and 2:4:6-trinitro-5- methylnitroaminoanisole, which are already known 
(compare Blanksma, A., 1904, i, 577; van Romburgh, A., 1889, 
1154), and also 4 : 6-dinttrodimethyl-w- -anisidine, 
OMe:-C,H,(NO,),"N Me,, 
lemon-yellow needles, m. p. 198°, and 4 : 6- dinitro-3- methylnitroamino- 
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anisole, OMe*C,H,*(NO,),.*NMe-NO,, pale yellow crystals, m. p. 138°. 
The last substance on warming with phenol is converted by loss of the 
N-nitro-group into 4 :6-dinitromethyl-m-anisidine (Blanksma, Joc. 
cit.), and on heating with potassium hydroxide solution gives methyl- 
amine and a substance, yellow crystals, m. p. 182°; barium salt, 
sparingly soluble. D. F. T. 


Preparation and Properties of Some Higher Phenols and 
Their Ethers. Treat B. Jonnson and Epwarp F. Konmann (J. Amer. 
Chem. Soc., 1914, 36, 1259—1268).—Johnson and Hodge (A., 1913, i, 
1055) have described a method for the preparation of alky] derivatives 
of phenols and phenol ethers by reducing the corresponding acyl 
derivatives with zinc amalgam and hydrochloric acid. This method 
has now been applied to certain higher phenols. 

Tetradecylveratrole (Majima and Nakamura, this vol., i, 167) exists 
in two modifications, one of which, m. p. 37—38°5°, slowly changes 
into the other, m. p. 49°, at the ordinary temperature. Vitrotetra- 
decylveratrole, NO,°C,H,(OMe),°C,,H., has m. p. 91—93°. The 
following new compounds are described. 

4-Myristylphenetole, C,,H,,"CO°C,H,-OEt, m. p. 66—67°, obtained 
by the action of myristy! chloride on phenetole in presence of 
aluminium chloride, forms colourless crystals. On reduction it yields 
1 : 4-tetradecylphenetole, C,,H,.°C,H,-OEt, m. p. 36—36°5°, which is 
converted by hydrolysis into 1: 4-tetradecylphenol, C,,H..°C,H,°OH, 
m. p. 73—74°, . 

1 : 4-Myristylphenol, C,,H,,"CO°C,H,°OH, m. p. 74—74°5°, obtained 
by the action of myristyl chloride and aluminium chloride on a 
solution of phenetole in carbon disulphide, could not be reduced, except 
to a very slight extent, by zinc amalgam. 

Myristylquinol dimethyl ether, C,,H,,“CO*C,H,(OMe),, m. p. 51—52°, 
prepared by the action of myristy! chloride on quinol dimethyl ether 
in presence of aluminium chloride, crystallises in plates, and on reduc- 
tion is converted into tetradecylquinol dimethyl ether, 

C,,H,.°C,;H,(OMe),, 
b. p. 260—275°/25—35 mm., m. p. 65°, which forms short needles. 
E. G. 


Incompatibility between Salol, Sulphonal and $-Naphthol. 
Gino Brancuini (Aitt R. Accad. Lineei, 1914, [v], 23, i, 608—615).— 
Sulphonal and £-naphthol form an eutectic corresponding with 67° and 
38 mol.% of sulphonal. For the system salol—8-naphthol, the author’s 
results agree with those of previous investigators. Salol and sulphonal 
form an eutectic corresponding with 34° and 8 mol. % of sulphonal. 
The thermal diagram of the ternary system, salol-sulphonal—8-naphthol, 
shows an eutectic lying at 27° and corresponding with 78 mol. % of 
salol, 7 mol. % of sulphonal and 15 -mol. % of B-naphthol. 

R. V. 8. 


The Constitution of Linalool. Px. Barsier and R. Locaguin 
(Compt. rend., 1914, 158, 1554—-1558. Compare Enklaar, A., 1908, i, 
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934).—From a study of the behaviour of linalool on reduction, the 
authors now support Tiemann and Semmler’s formula for this alcohol, 
CMe,:CH-CH,°CH,:CMe(OH)-CH:CH, 
(compare A., 1894, i, 833), rather than the one originally put forward 
by Barbier (compare A., 1901, i, 731). Linalool on hydrogenation in 
the presence of platinum black yields B¢-dimethyloctan-{-ol, identical 
in every respect chemically with that prepared synthetically by the 
action of magnesium ethyl bromide on methyl isohexyl ketone. The 
alcohol obtained from /-linalool is, however, slightly active, whilst the 
synthetic dimethyloctanol is inactive, and the allophanate of the 
former has m. p. 88°, whilst that of the latter has m. p. 110—111°. 
W. G. 


The Phytosterols. “ Hydrocarotin.” Ericn BescuKke (Ber., 
1914, 47, 1853—1856) —The substance which Husemann discovered 
in 1861 in the carrot, and called ‘‘ hydrocarotin,” has been shown by 
many workers to belong to the class of the phytosterols. An examina- 
tion of a large quantity of material has enabled the author to demon- 
strate that ‘‘hydrocarotin”’ is really a mixture of about 90% sitosterol 
and 10% stigmasterol, that is, it consists of the same phytosterols as 
are found in many other plants, notably the calabar bean (Windaus 
and Hauth, A., 1907, i, 129). 

For the isolation of the crude phytosterol, it is better to use 
Reinitzer’s process (A., 1887, 265) and to neglect the carrotene, but 
should it be desired to save this hydrocarbon, the method of Euler 
and Nordenson (A., 1908, ii, 724) may be adopted. A yield of 0°01% 
was obtained from 15U0 kilos. of carrots. The separation of the two 
alcohols was carried out by taking advantage ot the different solu- 
bilities of the bromides of their acety! derivatives (Windaus and 
Hauth, loc. cit.). : J. C. W. 


Mercuric Benzoate. E. Rupp and A. Herrmann (Arch. Pharm., 
1914, 252, 3—9).—The similarity in the therapeutic action of 


mercurisalicylic anhydride, OH-C,Hy<q)>0. and a solution of 


mercuric benzoate in aqueous sodium chloride suggested the possibility 
of the two latter substances reacting to form sodium chloromercuri- 
benzoate, thus: 
(C,H,CO,),Hg + NaCl = HgCl-C,H,°CO,H + C,H,-CO,H. 

According to this view, one molecular proportion of sodium chloride 
should be sufficient completely to dissolve the mercuric benzoate. It 
is found, however, that two molecules of sodium chloride are necessary, 
and that only traces of benzoic acid can be extracted from the solution. 
The conclusion is therefore drawn that the solubility of mercuric 
benzoate in sodium chloride is due to the formation of mercuric 
chloride and sodium benzoate. Contrary to previous statements, the 
solution of mercuric benzoate in sodium chloride precipitates albumin 
from solution ; the extent of the precipitation is exactly the same as 
that produced by a solution containing the equivalent amounts of 
mercuric chloride and sodium benzoate, thus confirming the above 
view. Mercuric benzoate is sparinglytsoluble in sodium benzoate, but 
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dissolves readily in ammonium benzoate. In this case the solubility is 
due to the formation of an oxydimercuriammonium benzoate ([) : 


2Hg(OBz), + NH,-OBz = (I) 0< qe >NH, Bz +4Bz-OH. 


The benzoic acid combines with the ammonium benzoate to form the 
acid salt, so that five molecules of ammonium benzoate are necessary 
for complete solution. 

Mercuric benzoate is best prepared by dissolving mercuric oxide in a 
slight excess of dilute acetic acid, and adding aqueous sodium benzoate 
in quantity insufficient for complete precipitation. F. B. 


Tribenzoin. L. Bausiano (Atti R. Accad. Lincei, 1914, [v], 23, i, 
654—658. Compare Lipp and Miller, A., 1913, i, 1038).—Further 
experiments confirm the author’s view (A., 1913, i, 547) that practi- 
cally the esterification of glycerol with benzoyl chloride does not occur 
in stages, but that tribenzoin is formed by the first drop of benzoyl 
chloride added, but it is none the less possible that it may be 
accompanied by small quantities of dibenzoin which escaped detection 
by the methods employed. R. V.8. 


Acid Salts of Carboxylic Acids. P. Preirrer, [With G. 
Brrexcwe'iG. A. Hormann, and C. Winpneuser] (Ber., 1914, 47, 
1580—1596).—About sixty or seventy examples of acid salts of 
carboxylic acids are known, most of them being sodium, potaysium, or 
ammonium compounds. A large number of similar pyridine salts are 
now described. The majority of these compounds contain two carboxyl 
groups to one univalent metal or radicle, thus: R-CO,H, R-CO,M or 
2R-CO,H,B (B=Base). Others are known of the types 2R-CO,H, 
R-CO,M and 3R:CO,H,B. In order to explain the constitution of these 
salts, the author assumes that they are derived from associated acids, that 
is, of polymerides in which the partial valency of the carbonyl group of 
one simple molecule is satisfied by the partial valency of the replace- 
able hydrogen of another molecule. Not only is it well known that 
carboxylic acids tend very strongly to form double molecules, but 
there are many examples, to which more are now added, of two 
different acids condensing. These double molecules are now written 


thus : Ho> C0" HOC, and the salts of ammonia or pyridine, 


Ta R 
BHO> Co + HOCK or 
R 


Ryn: 
BHO? C-0"**""* HOCK — -HO-C<G. 


The metallic salts could be written in two ways. The components 
may be linked by the partial valency of the metallic atom of the 
simple salt or by the hydrogen atcm of the second acid molecule. The 
former arrangement is pceferred, as in it the metal is more centrally 
situated, for example, 
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Such a theory of the constitution of associated acids may also be ex- 
tended to a consideration of racemates. The active mandelic acids, like 
phenylacetic acid, are considerably polymerised in indifferent solvents, 
and the solid acids may well be bimvlecular compounds of the above 
type. Since different acids may associate together, the existence of a 
dl-mandelic acid receives a simple explanation on the basis of the 
formula : 


OH-CHPh~_,.. CHPh:OH 
HO>C:0--HO C < 


d-, l-, 


The normal pyridine salts were usually prepared by evaporating a 
solution of the acid in the base, and the acid salts were obtained by 
cerystallising the normal salts from absolute alcohol. The following 
pyridine salts are described: salicylate, large, colourless tablets and 
prisms, m. p. about 60°; hydrogen salicylate, A,Py, thick tablets, m. p. 
89° ; o-nitrobenzoate, yellow, transparent tablets, m. p. 46°; hydrogen 
o-nitrobenzoate, A.Py, pale yellow tablets, m. p. 75°; m-nitrobenzoate, 
pale yellow, glistening needles, m. p. 106°; hydrogen m-nitrobenzoate, 
A,Py, pale yellow tablets, m. p. 122°; p-nitrobenzoate, pale yellow 
leaflets, m. p. 225° ; hydrogen p-nitrobenzoate, A,Py, pale yellow leaflets, 
m. p. 225°; o-p-dinttrobenzoate, yellow needles, m. p. 115°; hydrogen 
o-p-dinitrobenzoate, A,Py, glistening, yellow tablets, m. p. 141—142° ; 
m-m-dinitrobenzoate, yellow needles, m. p. 162°; hydrogen m-m-dinitro- 
benzoate, A,Py, colourles, radiating needles, m. p. 172°; 2-chloro- 
5-nitrobenzoate, broad, colourless prisms or Jong, slender needles, m. p. 
about 114°; hydrogen 2-chloro-5-nitrobenzoate, A,Py, sheaves of needles, 
m. p. 129°; af-dichloro-B-phenylpropionate, m. p. 85°, decomposes on 
heating with pyridine into a-chlorocinnamic azid ; hydrogen a-B-dichloro- 
B-phenyl propionate, A,Py, colourless, prismatic needles, m. p.121—122°, 
which are dissociated on rubbing with hydrochloric acid ; af8-dibromo- 
B-phenylpropionate, m. p.110°; hydrogen aB-dibromo-B-phenylpropionate, 
A,Py, large, colourless, rhombic prisms, m. p. 138°, dissociated by hydro- 
chloric acid ; hydrogen oxalate, A” Py, colourless needles, m. p. 153°, 
obtained directly from the pyridine solution of the anhydrous or 
crystallised acid ; trihydrogen malonate, A,Py, colourless tablets, m. p. 
about 68°, dissociated by hydrochloric acid ; hydrogen succinate, A” Py, 
large, colourless prisms or tablets, m. p. 65°, very quickly crumble in 
the air and decompose in a desiccator ; dibromosuccinate, A’ Py,, stable 
in pyridine atmosphere, changes into the hydrogen dibromosuccinate, 
A” Py, in a desiccator over phosphoric oxide ; fumarate, A” P,, from a 
warm solution of fumaric or maleic acid, colourless, prismatic needles ; 
hydrogen fumarate, A” Py, sinters at 125—130°, molten at about 188° ; 
hydrogen phthalate, A” Py, colourless needles, m. p. 86° ; hydrogen iso- 
phthalate, A” Py, colourless needles ; terephthalate, A” Py., large, mono- 
clinic prisms, stable in a pyridine atmosphere. 

The following double compounds of acids were prepared by crystal- 
lising a solution of one component in the other; benzoic acid and 
dichloroacetic acid, C,H,*CO,H,CHCI,°CO,H, colourless, glistening 
leaflets, m. p. 104°; cinnamic acid and dichloroacetic acid, 
C,H,-CH:CH-CO,H,CHCI,°CO,H, 


Ie 
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colourless, glistening leaflets, m. p. 84—89°; cinnamic acid and 

trichloroacetic acid, C,H ,*CH:CH-CO,H,CCl,°CO,H, colourless crystals ; 

af-dichloro-B-p-nitrophenylpropionic acid and acetic acid, 
NO,°C,H,-CHCI-CHCl-CO,H,CH,°CO,H, 

glistening leaflets ; the same with propionic acid, 

NO,°C,H,-CHCl-CHC1-CO,H,CH,-CH,-CO,H, 

pale yellow leaflets; af-dibromo-B-p-nitrophenylpropionic acid and 

acetic acid, pale yellow leaflets, m. p. 214—215°; the same with 

propionic acid, glistening, yellow leaflets. 

Phenylacetic acid is associated in cold or hot benzene ; d/-mandelic 
acid has the normal molecular weight in boiling acetone, but is 
associated in hot benzene, so is /-mandelic acid, and d-mandelic acid 
and /-acetylmandelic acid are associated in hot benzene. J. C. W. 


o-Carboxycinnamic Acid and o-Carboxybenzhydrylacetic 
Acid. Ruvupotr Rots (Ber., 1914, 47, 1597—1599).—It was expected 
that o-carboxycinnamic acid would condense with phenols under the 
influence of acetic and sulphuric acids, from analogy to the formation 
of phenylhydrocoumarins from cinnamic acid. Such is not the case, 
however, the only result being the rearrangement of the acid into 
o-benzhydrylacetocarboxylic anhydride, accordiug to the scheme: 

CH:CH:CO,H CH-CH,:CO,H 
C,H -—> CH< 50 

**\co,H * “N60 

This transformation takes place on melting the acid, or even by 
heating it with dilute acids, and, for this reason, attempts to prepare 
esters of the cinnamic acid result in the formation of the esters of the 
anhydride acid. Ehrlich and Benedikt (A., 1888, 1306) effected the 
same change by the action of acetic anhydride and sodium acetate, but 
incorrectly designated the product as phthalylacetic acid. The reverse 
transformation is brought about by the action of alkali hydroxide. 

The reduction of phthalylacetic acid to o-carboxycinnamic acid is 
best performed in alkaline solution by an electric current, using a 
mercury cathode. 

The methyl and ethyl esters of the above anhydride, obtained directly 
or from o-carboxycinnamic acid, have m. p. 62° and 76° respectively. 

J.C. W. 


The Bromination of Phenylacetonitrile. Sr. Opotski and A. 
Wernpaum (Ber., 1914, 47, 1560—1562).—It has already been shown 
by Reimer (A., ,1881, 47; 1882, 169) that on brominating phenyl- 
acetonitrile at higher temperatures, substitution occurs in the side- 
chain. The authors have now submitted phenylacetonitrile to brom- 
ination at the ordinary temperature in carbon disulphide and in 
chloroform solution, a little iodine or iron being present as catalyst. 
The change ismore rapid in ether, and after two days the solution was 
found to contain a-bromophenylacetonitrile (Reimer, Joc. cit.) and 
a-bromophenylacetamide, colourless needles, m. p. 144°, the identity of 
which was proved by direct comparison with a specimen prepared by 
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the method of Steinkopf and Benedek (A., 1908, i, 981) and by 
conversion with nitrous acid into a-bromophenylacetic acid. 

The authors incline to the view that the formation of the a-bromo- 
phenylacetamide is due to an intermediate formation of an acetimide 
bromide, CHPhBr-CBr: NH, by addition of bromine to phenylacetonitrile 
accompanied by slight rearrangement. This explanation receives con- 
firmation from the absence of formation of the bromophenylacetamide 
if moisture is rigorously excluded, thus precluding the subsequent 
hydrolysis of the above intermediate compound. However, a substance 
described as a-bromophenylacetimide bromide is stated by Reimer not 
to form the amide on treatment with water. Experiments are being 
made to solve this difficulty. - D. F. T. 


The Nitration of Stereoisomeric Halogen Cinnamic Acids. 
Paut Preirrer [with R. Frirscu, A. Pansky, and C. WiInpHEUSER] 
(Ber., 1914, 47, 1755—1773).—It is possible to nitrate the stereo- 
isomeric halogen substituted cinnamic acids with persistence of the 
isomerism. 

When normal a-chlorocinnamic acid, m. p. 139°, is treated with 
fuming nitric acid at a temperature below — 5°, there is obtained an 
a-chloro-p-nitrocinnamie acid, ® O2OseSo:0< 6h, po™-P-220—221°, 
identical with an acid described earlier, for example, by Naar (A., 
1891, 562), who prepared it by the oxidation of a-chloro-p-nitro- 
cinnamaldehyde. This acid was also produced by other processes, as, 
for example, the hydrolysis of ethyl af-dichloro-p-nitrophenylpro- 
pionate when it accompanied af-dichloro-p-nitrophenylpropionic acid 
in the resulting mixture. The latter acid gave an ethyl ester, colour- 
less needles, m. p. 89°, whilst the above a-chloro-p-nitrocinnamic acid 
gave a methyl ester, pale yellow needles, m. p. 139—140°, and an ethyl 
ester, almost colourless needles, m. p. 113°. 

Cautious treatment of allo-a-chlorocinnamic acid, m. p. 114°, with 
fuming nitric acid gave rise to allo-a-chloro-p-nitrocinnamic acid, 


NO Og>:0<oy asbestos-like needles, m. p. 153—154°; 


potassium salt, needles ; methyl ester, pale yellow needles, m. p. 81—82°; 
ethyl ester, pale yellow leaflets or tablets, m. p. 67—68°. These a/lo- 
isomerides pass fairly readily into the compounds of the normal series ; 
thus, the ethyl ester of the allo-acid changes into the normal ester 
when exposed either in the solid state or in alcoholic solution to 
sunlight, whilst the free allo-acid also undergoes transformation when 
warmed with a pyridine solution of pyridine hydrochloride. 

The above stereoisomeric chloronitrocinnamic acids are both redu- 
cible by ferrous sulphate in ammoniacal solution, giving respectively 
the corresponding a-chloro-p-aminocinnamic acid, 

NH,°C,H,°CH:CCl-CO,H, 
very pale yellow leaflets, decomp. near 219° (hydrochloride, pale yellow 
needles ; acetyl derivative, yellow leaflets, m. p. 230°), and allo-a-chloro- 
p-aminocinnamic acid, a brownish-yellow powder (acety/ derivative, 
yellow leaflets, m. p. 197—198°). 
On diazotisation and boiling the resulting solution, the normal 
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a-chloro-p-aminocinnamic acid was converted into a-chloro-p-hydroxy- 
cinnamic acid, a yellow, crystalline powder, m. p. 242° (decomp.), the 
acetyl derivative of which (needles, m. p. 164—167°), was also obtainable 
by submitting acetyl-p-coumaric acid in carbon disulphide to the 
action of chlorine and eliminating hydrogen chloride from the resulting 
aB-dichloro-p-acetoxyphenylpropionic acid, colourless leaflets or tablets, 
m. p. 158—162°, by heating with pyridine. 

When allo-chlorocinnamic acid is nitrated, the corresponding nitro- 
derivative described above is accompanied by a-chloro-p-w-dinitrostyrene, 
NO,°C,H,*CH:CCI-NO,, yellow needles, m. p. 150—153°. In nitrating 
normal chlorocinnamic acid this substance is obtained only if the tem- 
perature is not kept low, and its constitution is indicated by its 
formation from p-w-dinitrostyrene by the addition of chlorine to give 
af-dichloro-B-nitro-a-p-nitrophenylethane, NO,*C,H,-CHCI-CHCI-NO,, 
a pale yellow, crystalline powder, m. p. 72—74°, with subsequent re- 
moval of the elements of hydrogen chloride by sodium hydroxide 
solution. 

Norma] a-bromocinnamic acid, m. p. 130—131°, and its allo-isomeride, 
m. p. 120—121°, on treatment with cooled fuming nitric acid gave 
a-bromo-p-nitrocinnamic acid, asbestos-like needles, m. p. 210° (methyl 
ester, needles, m. p. 131—132°; ethyl ester, m. p. 94—94°5°), and 
allo-a-bromo-p-nitrocinnamic acid, needles, m. p. 146—148° (compare 
Miiller, A., 1882, 840); methyl ester, m. p. 79—81°. On exposure to 
sunlight, a methyl-alcoholic solution of this methyl ester deposited 
needles of the stereoisomeric methy! ester in an almost pure condition, 
whilst a similar conversion of the acid could be effected by warming 
with a solution of hydrogen bromide in pyridine, 

Normal dibromocinnamic acid, m. p. 139°, on nitration yielded 
dibromo-p-nitrocinnamic acid, NO,*C,;H,*CBr-CBr-CO,H, pale yellow 
leaflets, m. p. 180°, identical with the acid obtained by Drewsen from 
bromine and p-nitrophenylpropiolic acid (A., 1882, 846); methyl ester, 
colourless needles, m.p. 92—92°5°. allo-Dibromocinnamic acid, m.p. 100°, 
gave allo-dibromo-p-nitrocinnamic acid, yellow leaflets, m. p. 166—168°; 
methyl ester, very pale yellow needles, m. p. 107—108°. D. F. T. 


A Further Proof of the Constitution of Dihydrocampho- 
ceenic Acid. [Camphenilolic Acid.] 8. V. Hintixxa (Chem. 
Zenir., 1914, i, 788—789 ; from Ann. Acad. Sci. Fennicae, 1914, ‘Ay 5, 
ii, 1—7).—The relationship between dihydrocamphoceenic acid and iso- 
propyleyclopentan-3-one, established by Bouveault and Blane (A., 
1908, i, 134; 1909, i, 108), has been confirmed by more direct trans- 
formations. The acid was treated with phosphorus pentachloride, 
followed by bromine, and the bromo-acid, obtained after decomposition 
with ice, was warmed with sodium carbonate solution. In this way, 
a-hydroxydihydrocamphoceenic acid (I.) was isolated in glistening 


CH *C(OH)-CO,H CH Bs 
‘ 8 2 2 Ba 2 
(I.) CHPr <on,-¢u, (II.) CHPr Sou,-¢H, 
leaflets, m. p. 95—96°. It was transformed into isopropylcyclo- 
pentan-3-one (II.) by heating a solution in 50% acetic acid with 
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lead dioxide. The ketone has b. p. 185—190°, and forms a semi- 
carbazone, m. p. 198°. J.C. W. 


The Process of Saponification of Esters and Amides by 
Concentrated Sulphuric Acid. J. Boueautr (Compt. rend., 1914, 
158, 1424—1426).—In the saponification of substances such as ethy] 
a-cyanophenylpyruvate, after the first hydration of the nitrile group 
to the amide group, the sulphuric acid apparently only intervenes to 
form an additive product, which on dilution with water then under- 
goes saponification with the liberation of ammonia and alcohol. If 
ethyl a-cyanophenylpyruvate is dissolved in concentrated sulphuric 
acid and after twenty-four hours is poured into cold ethyl alcohol, on 
the addition of water a crystalline compound is obtained, m. p. 
98—100°, having the constitution NH,-CO-CPh:C(OH)-CO,Et. If 
the alcohol employed is methyl alcohol, then a mixture of methyl and 
ethyl esters is obtained. 

If a solution of the above nitrile in concentrated sulphuric acid is 
poured on ice, a yellow precipitate is obtained, which on freeing 
from sulphuric acid by washing with ice-cold water is found to have 
retained its nitrogen, not as an ammonium salt or as an ordinary 
amide, since, if the temperature is allowed to rise to 15—20°, the 
product is spontaneously converted into ammonium phenylpyruvate 
with the elimination of carbon dioxide. The unstable jellow 
precipitate probably has the composition 

NH,°C(OH),*CHPh-CO-CO,H. 
W. G. 


8-2-Naphthoylpropionic Acid. W. Borscue and H. Savern- 
HEIMER (Ber., 1914, 47, 1645—1648).—When succinic anhydride 
and naphthalene are condensed, one of the products is a B-naphthoyl- 
propionic acid. Graebe (A., 1905, i, 704) showed that the product 
when phthalic anhydride was used was an a-derivative of naphthalene, 
namely, o-a-naphthoylbenzoic acid, whereas, in the present case, only 
a f-substituted compound could be isolated. The constitution of the 
acid was proved by the formation of B-naphthoic acid on fusion with 
alkali hydroxide at 250°, 

Naphthalene, succinic anhydride, aluminium chloride, and carbon 
disulphide were kept for a day at 5|0—60°. The solvent and the excess 
of naphthalene were then removed from the acidified product in a 
current of steam, and the crude residue was esterified by alcoholic 
hydrogen chloride solution. The chief fraction of the ester had 
b. p. 235—240°/11 mm., and deposited crystals which were pressed on 
a porous plate. The recrystallised ethyl B-2-naphthoylpropionate has 
m. p. 47—48°, and the acid, C,,H,“CO*CH,°CH,°CO,H, forms colour- 
less needles, m. p. 172°, and is only slightly attacked by chromic acid, 
permanganate, or by potassium hydroxide below 250°. The acid con- 
denses with hydroxylamine, yielding y-oximino-y-2-naphthylbutyric acid, 
C,,H,"C(:N-OH)-CH,°CH,°CO,H, as a white powder, m. p. 135—136°, 
and with hydrazine to form 3-8-naphthylpyridazinone, 
CH,CH,°C-C,,H,, 

N 


CO<N H 
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in colourless crystals, m. p. 148°. When the sodium salt is heated 
with benzaldehyde and acetic anhydride (compare this vol., i, 686) 
the product is 1-benzylidene-3-B-naphthylcrotonolactone, 
CH-C:CHPh 
Otho by 
which forms iridescent, golden-yellow leaflets, m. p. 185—186°. 
J.C. W. 


The Action of Phosphoric Oxide on Dibenzylmalonic 
Acid. Huserr Cyrit Currs (Ber., 1914, 47, 1656—1658).—See P., 
1914, 30, 39. 


The Action of Amines on Benzoyldehydracetic Acid. Jou. 
Scuérrie (Ber., 1914, 47, 1545—1550).—An extension of the earlier 
work (Sché:tle, this vol., i, 408; A., 1912, i, 915; Petrenko- 
Kritschenko and Schéttle, A., 1911, i, 1020; 1912, i, 128) on the 
reaction of benzoyldehydracetic acid with organic bases at the ordinary 
temperature. ‘In the case of the bases mentioned below the reaction 
follows the same course as with ammonia, methylamine, and aniline, 
giving lactam derivatives of the general formula 

CH:CO 
CPh<y R-go> CHB: 
The method of procedure was to treat the acid with an excess of an 
alcoholic solution of the base and to allow the reaction to proceed at 
the ordinary temperature for several days. In the case of the 
aromatic bases the chemical change was accelerated by warming. 

The ethylamine derivative was a crystalline solid, m. p. 172—173°; 
propylamine derivative, crystals, m. p. 147—147°5°; isopropylamine 
derivative, crystalline, m. p. 180°; butylamine derivative, crystalline, 
m. p. 114°; sec.-butylamine derivative, crystals, m. p. 167°; isobutyl- 
amine derivative, crystals, m. p. 146°; n-amylamine derivative, crys- 
talline, m. p. 118°; isoamylamine derivative, crystalline, m. p. 
125—126°; benzylamine derivative, crystalline, m. p. 172—173°; 
w-phenylethylamine derivative, crystalline, m. p. 150—150°5° ; 0-tolui- 
dine derivative, golden crystals, m. p. 200—201°; m-tolwidine deriv- 
ative, asbestos-like needles, m. p. 212—214°; p-toluidine derivative, 
crystalline, m. p. 202—203°; as-diphenylhydrazine derivative, golden 
crystals, m. p. 160—161°, toa red liquid. ¢ert.-Butylamine failed to 
react, whilst dimethylamine when heated with benzoyldehydracetic acid 
in a sealed tube gave a substance to which the structure 

N Me,*CPh:CH-CO-C\:CPh:N Me,):CO-N Me, 
is ascribed. 

The ethylamine derivative when heated with hydrochloric acid 
gives 2:6-diphenylpyrone, thus behaving differently from both the 
lactam and its V-methyl derivative (A., 1911, i, 1020; A., 1912, 
i, 128). All the above derivatives resemble the lactam in being 
resolved by very dilute alcoholic potassium hydroxide or dilute aqueous 
alcoholic hydrochloric acid into the corresponding base and benzoy]l- 
dehydracetic acid. The mutual displacement of the various bases from 
the ring as observed already (A., 1912, i, 128) is also possible with the 
bases detailed above. D. F. T. 
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Derivatives of Pyromellitic Acid and Isomeric Benzene- 
polycarboxylimides. Hans Meyer and Kart Sreiner (Monatsh., 
1914, 35, 391—405).—By distilling ammonium mellitate, Wéobler 
(Annalen, 1841, 3'7, 283) obtained (a) a white, flocculent and (5) a 
bluish-green sublimate, whilst the charred residue contained yellow 
needles (c), and on solution in ammonia gave a white substance (qd) ; 
acidification of the ammoniacal solution yielded (¢) a bluish-green, 
amorphous substance and colourless crystals (f). The author has 
repeated Wohler’s work, and finds that the substance (c) consists 
of as-pyromellitimide (I or IL below), and forms the main product 
when the distillation is carried out under diminished pressure. The 
bluish-green sublimate (5) consists of a mixture of the imide and a 
blue substance, which is identical with (e), and is always produced 
when any nitrogen derivative of mellitic acid is heated to a high 
temperature. The sublimate (a) has m. p. 245°, and is possibly a 
semi-imide of pyromellitic acid. The substance (d) is not fusible, and 
is probably an amide, whilst the product (f/) consists of pyromellitic 
acid. 

The remainder of the paper deals with the preparation and properties 
of isomeric pyromellitimides. 

Ammonium pyromellitate crystallises with 3H,O in needles, and 
when heated at 200° is converted into s-pyromellitimide, 


NH<CO>OH<GO>NH, 


which forms colourless crystals, m. p. 440°, and is also produced by 
passing ammonia over pyromellitic anhydride at 200°. The imide 
forms with silver nitrate and potassium hydroxide in alcoholic solution 
amorphous silver and potassium salts. On treatment with concentrated 
aqueous ammonia it yields pyromellitamide, C;H,(CO-NH,),, a white, 
crystalline powder, insoluble in organic solvents. When submitted to 
the Hofmann reaction, the imide is converted into a diaminobenzene- 
dicarboxylic acid, which is probably diaminoterephthalic acid. On 
sublimation under diminished pressure at a temperature a little below 
300°, it is transformed into a yellow modification, crystallising in needles 
or rhombs, and is —* an as-pyromellitimads of the following 


constitution : <0 >C,H <O>n H. 
C(NH) CO 


The yellow imide is reconverted into the original colourless modifica- 
tion by crystallisation from dilute acids, A second more etable as- 
pyromellitimide, 


(I) OCH > C,H <AN)>0. or 
(I) ONE) > Co Hyon 


is obtained by heating ammonium melfitate or euchronate at about 
300° under diminished pressure. It sublimes in small, yellow needles, 
and yields solutions in organic solvents having a green fluorescence, 
It differs from the colourless imide in its greater stability towards 
alkalis, and in not being converted into pyromellitamide by the action 
of ammonia. 
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s- Dimethylpyromellitimide, 0,H,(<Co>NMe)» prepared by evapor- 


ating pyromellitic acid with aqueous methylamine and heating the 
resulting crystalline methylammonium salt at 250° under diminished 
pressure, sublimes in colourless needles, m. p. 370°. 

A stable, yellow as-dimethylpyromellitimide is obtained by heating 
trimethy!paramide and crystallising the sublimate from chlorobenzene, 
from which it separates in needles, and has about the same m. p. as 
the preceding s-imide. 

The products formed by methylating both s- and as-pyromellitimide 
by means of diazomethane in ethereal solution appear to be identical 
with the yellow as-dimethylpyromellitimide. 


Diphenylpyromellitimide ( pyromellitanil), C.H,(<Co>NPh )» pre- 


pared by boiling a solution of pyromellitic anhydride in aniline, 
crystallises in colourless needles, and is hydrolysed by aqueous barium 
hydroxide to pyromellitanilic acid. The latter compound forms a 
colourless, crystalline powder, and is also produced by heating pyro- 
mellitic anhydride with aniline in toluene solution. When heated 


with acetyl chloride it is converted into a yellow isopyromellitanii. 
F. B. 


Syntheses by means of Sodamide. Derivatives of 1-Methyl- 
3-cyclopentanone. A. Hauer and R. Cornusert (Compt. rend., 1914, 
158, 1616—1623).— Unlike 1-methyl-2-cyclopentanone (compare this 
vol., i, 291), 1l-methyl-3-ceyclopentanone does not readily undergo 
direct alkylation under the influence of sodamide. It does undergo 
methylation, but the yield is poor, and drops rapidly on successively 
introducing methyl groups. Allylation is still more difficult and the 
yields are worse. 1: 3-Dimethyl-4-cyclopentanone, on the other hand, 
readily undergoes both methylation and allylation. It is readily pre- 
pared from ethyl] 8-methyladipate which under the influence of sodium 
or sodamide yields ethyl 1-methyl-4-cyclopentanone-3-carboxylate 
(compare Dieckmann, A., 1894, i, 173, 324). This product is readily 
methylated by Bouveault’s method (compare A., 1900, i, 171) and the 
resulting ester on boiling with concentrated hydrochloric acid yields 
1 : 3-dimethyl-4-cyclopentanone, a colourless, mobile liquid, b. p. 48°/ 
14 mm. (eorr.), 152°5°/770 mm. (corr.), Dj’ 0°8914, nj} 1°4308, 
[a]? +126°43’. This ketone readily undergoes successive methylation 
in dry ether in the presence of sodamide, yielding successively : 
1:2 : 4-trimethyl-3-cyclopentanone, a colourless, mobile liquid, b. p. 
158—159°/770 mm. (corr.), Dj’ 0°8778, nj 14316, [a]} +103°41’, 
1:2:4: 4-tetramethyl-3-cyclopentanone, a colourless, mobile liquid, 
having a strong odour of campher, b. p. 165—166°/765 mm. (corr.), 
D? 0°8668, ni 1:4321, [a]? +70°8’, and 1:2:2: 4: 4-pentamethyl-3- 
cyclopentanone, a colourless, mobile liquid, with a pronounced odour of 
camphor, b. p. 170—171°/770 mm. (corr.), Di? 0°8619, nP 1°4335, 
[a]p + 32°53’, 

Comparing the physical constants of these homologues, it is of 
interest to note that the boiling point increases on ascending the 
series, as does the refractive index, if 1-methy]l-3-cyclopentanone is 
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omitted. The density and specific rotatory power, on the other hand, 
diminish with increase in the number of the methyl groups. 

1:2:2:4:4-Pentamethyl-3-cyclopentanone is decomposed by soda- 
mide in boiling toluene, yielding a tetramethylhexoamide, b. p. 
152—153°/14 mm. (corr.), [a]>+46°6’, in which the four methyl 
groups occupy the positions aayd, aa83. The amide is decomposed by 
sulphuric acid and sodium nitrite, giving tetramethylhexoic acid, b. p. 
138—141°/19 mm., [a]} + 45°54’. 

1: 3-Dimethyl.4-cyclopentanone readily undergoes successive allyla- 
tion under conditions similar to those for methylation, yielding : 

1 : 3-Dimethyl-5-allyl-4-cyclopentanone, a colourless, mobile liquid, 
with an odour of menthone, b. p. 84—85°/14 mm. (corr.), D? 0°8968, 
ny 14550, [a]/}+71°44'; 1:3-dimethyl-3:5(or 5 :5)-diallyl-4-cyclo- 
pentanone, a colourless, mobile liquid, b. p. 116—119°/15 mm. (corr.), 
D? 0°8994, nf 1°4676, [a}} +7497’ ; and 1 : 3-dimethyl-3 : 5 : 5-triallyl-4- 
cyclopentanone, a colourless, slightly viscous liquid, b. p. 140—141°/ 
15 mm., D? 09179, n 1°4841, [a}} + 73°11’. 

In this series the boiling point rises with increase in the number of 
allyl groups, but not regularly, as do the density and refractive index, 
whilst the specific rotatory power remains practically constant after 
the introduction of the first allyl group. — W.G. 


Influence of Electronegative Complexes on the Halogena- 
tion of Certain Methylene Derivatives. J. Trozcer and W. 
Mo.ier (Arch. Pharm. 1914, 252, 32—55. Compare A., 1913, 
i, 630).—Attempts have been made to prepare monohalogen deriva- 
tives of arylsulphonylacetonitriles, SO,R-CH,*CN, by the action of 
the theoretical amount of halogen on the unsubstituted nitriles. 
These attempts, however, were unsuccessful, the direct action of halogens 
leading to the formation of dihalogen derivatives of the type 

SO,R:°CX,-CN. 
Thus benzenesulphonylacetonitrile reacts with bromine in molecular 
proportions yielding aa-dibromobenzenesulphonylacetonitrile, part of 
the original nitrile being recovered unchanged. 

Reduction of the dihalogen derivatives by means of sodium benzene- 
sulphinate in alcoholic solution (compare A., 1913, i, 169) also failed 
to yield the monohalogen compounds, the dialogen derivatives being 
completely reduced to the unsubstituted arylsulphonylacetonitriles. 

Arylsulphonylacetones, SO,R*CH,*COMe, readily react with halo- 
gens, yielding trihalogen derivatives of the type 

SO,R-CH,°CO°CX,. 
The introduction of halogen proceeds so readily that all attempts to 
prepare mono- and di-halogen derivatives proved fruitless. On the other 
hand, monohalogen derivatives of arylsulphonylacetophenones, 
SO,R-CHX-COPh, 
can be readily obtained both by the direct action of halogens on the 
unsubstituted ketones, and also by reducing the dihalogen derivatives, 
SO,R-CX,*COPh, with sodium benzenesulphinate. 

The p-cyanobenzylarylsulphones (w-arylsulphonyl-p-toluonitriles), 
SO,Ph-CH,°C,H,CN, differ from the arylsulphonyl derivatives of 
acetonitrile, acetone, and acetophenone in that neither the mono- nor 
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the dibalogen derivatives can be obtained by the direct action of 
halogen on the unsubstituted sulphonyl compound. A monohalogen 
derivative has, however, been prepared indirectly by the interaction of 
p-cyanobenzylidene dichloride and sodium benzenesulphinate in hot 
alcoholic solution. 

The w-chloro-w-benzenesulphonyl-p-toluonitrile SO,Ph-CHCI-°C,H,-CN, 
thus formed crystallises in lustrous leaflets, m. p. 162°5—163°5°. 

p-Chlorobenzenesul phonylacetone, O,H,Cl‘SO,*CH,*COMe, prepared 
by heating chloroacetone with sodium benzenesulphinate in alcoholic 
solution, crystallises in lustrous, pale yellow plates, m. p. 82°5—83°; 
the oxime forms stout, white needles, m. p. 163—164°; the semt- 
carbazone, rhombic crystals, m. p. 205°5°. On treatment with bromine 
(3 mols.) in acetic acid solution, it yields aaa-tribromo-y-p-chlorobenzene- 
sulphonylacetone, C,H ,Cl-SO,*CH,*CO-CBr,, which crystallises in stout, 
white needles, m. p. 125°5°. Attempts to prepare the mono- and 
di-bromo-derivatives resulted in the formation of the tribromo-compound, 
part of the original ketone being recovered unchanged. 

aaa-p- Tetrachloro-p-benzenesul phonylacetone, 

C,H,Cl-SO,°CH,°CO-CCIl,, 
prepared by the addition of bleaching powder to a glacial acetic acid 
solution of p-chlorobenzenesulphonylacetone, forms white needles, 
m. p. 119°5°. 

aaa-T'richloro-y-benzenesulphonylacetone, SO,Ph*CH,°CO-CCI,, is ob- 
tained in an impure condition from benzenesulphonylacetone in a 
similar manner. 

ww- Dichloro-w-benzenesulphonylacetophenone, SO,Ph*CCl,*COPh, forms 
stout, white crystals, m. p. 104°, and when heated with sodium benzene- 
sulphinate (1 mol.) in alcoholic solution is converted into w-chloro-w- 
benzenesulphonylacetophenine, SO,Ph*CHCI‘COPh, which crystallises 
in felted, slender, white needles, m. p. 126°, and is reduced by the 
further action of sodium benzenesulphinate to w-benzenesulphony!l- 
acetophenone. 

The last-named compound reacts with bromine (1 mol.) in glacial 
acetic acid solution, yielding w-bromo-w-benzenesul phonylacetophenone, 
SO,Ph-CHBr-COPh, which has m. p. 138° and is reduced by sodium 
benzenesulphinate to tho original ketone ; with an excess of bromine, 
it yields ww-dibromo-w-benzenesulphonylacetophenone, stout, white needles, 
m. p. 119°5—120°. Attempts to prepare the monobromo-derivative 
from tbe dibromo-compound by reduction with sodium benzevesul- 
phinate resulted in the formation of the unsubstituted ketone. On 
treatment with bleaching powder, p-toluenesulphonylacetophenone in 
glacial acetic acid solution gives rise to w-chloro-w-p-toluenesulphonyl- 
acetophenone, C,H,Me*SO,-CHCI-COPh, slender, white needles, m. p. 
139°. 

w- Bromo-w-p-toluenesulphonylacetophenone has m. p. 158°; w-p-dichloro- 
w-benzenesulphonylacetophenone, OC,H,Ci-SO,,CHCI‘-COPb, m. _ p 
145°5—146°5°. 

ww-p-7'richloro-w-benzenesulphonylacetophenone, C,H,Cl*SO,*CCI,*COPh, 
prepared by the gradual addition of bleaching powder to w-p-chloro- 
benzenesulphonylacetophenone in acetic acid solution, forms pale 
yellow crystals, m. p. 98—99°, and differs from all the analogously 
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constituted mono- and di-halogen compounds in that it is not reduced 
by sodium benzenesulphinate in alcoholic solution to the original 
ketone, but is converted into p-chlorophenyldichloromethylsulphone, 
C,H,Cl-SO,-CHCl,, which has m. p. 121°5°, and is also obtained, 
instead of ww-p-trichloro-w-benzenesulphonylacetophenone, when the 
chlorination of w-p-chlorobenzenesulphonylacetophenone is carried out 
too rapidly or if an excess of bleaching powder is employed. 
w- Bromo-w-p-chlorobenzenesul phonylacetophenone, 
C,H,Cl-SO,-CHBr-COPh, 

has m. p. 163—164° ; ww-dibromo-wp-chlorobenzenesulphonylacetophenone, 
m. p. 121—121°5°, F. B. 


The Two Stereoisomeric Forms of Benzoylphenylacetylene 
Dibromide. Cuartes Durraisse (Compt. rend., 1914, 158, 
1691—1694).—The author has isolated the two stereoisomeric forms 
of benzoylphenylacetylene dibromide from the products of the action of 
bromine on the acetylene in chloroform solution. The product on 
crystallisation from light petroleum by very slow evaporation yields 
two sets of large crystals, of which one (A) has m. p. 113—114°, and 
the other (B) has m. p. 79—80°. In general, (B) forms about 5% of 
the mixture. The two forms undergo reciprocal transformation: A 
into B on heating to 250°, and B into A on warming with a trace of 
iodine. In sunlight each of the two isomerides is converted into a mix- 
ture rich in A. Judging from its properties and the fact that it forms 
by far the greater proportion of the product, the author considers that A 
is the cis-isomeride and B the trans-isomeride. A crystallises in 
white regular, hexagonal prisms, and B in hexagonal pyramids or 
dodecahedra, which are pale yellow whether obtained from the 
original preparation or from the transformation of A. Under the 
influence of alcoholic potassium hydroxide both isomerides yield 
benzoic acid, hydrogen bromide, and phenylacetylene. In the case of 
A, an intermediate product, m. p. — 11° to — 10°, isomerising rapidly in 
sunlight, has been isolated, and is apparently one of the two isomeric 
forms of phenylacetylene dibromide. W. G. 


Conversion of Distyryl Ketone into Derivatives of 
Diphenyleyclopentane. H. J. von Liesia (Annalen, 1914, 405, 
188—211).—The behaviour towards oxidising and reducing agents of 
the keto-enol, C,,H,,0,, obtained by the action of acetic anhydride 
and sulphuric acid on distyryl ketone, indicates that the substance is a 
derivative of diphenylcyclopentane (Vorlander and Schrédter, A., 1903, 
i, 496 ; Vorlinder and von Liebig, A., 1905, i, 426), The C,-ring must 
be present in the keto-enol itself, not produced during the oxidation 
or reduction of the substance, because distyryl ketone does not yield 
benzil or desylacetic acid by oxidation with potassium permanganate 
and does not yield 1:2-diphenyleyclopentane by reduction with 
hydriodic acid and phosphorus. 

The whole behaviour of the keto-enol is in accord with its formula- 
tion as 1: 2-diphenylcyclopentane-3 : 4-dione (1 : 2-diphenyl-A®-cyclo- 
penten-3-ol-4-one), except that it does not react with o-diamines, It 
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reacts with benzoyl chloride and an excess of 8% potassium hydroxide 
in the cold to form a benzoyl derivative, C,,H,,O,, m. p. 124°, large, 
colourless prisms, and with benzoyl chloride alone at 100° to form an 
isomeric benzoyl derivative, m. p. 173°, colourless needles; these 
derivatives do not develop a coloration with ferric chloride, and are 
converted into benzoic acid and diphenyleyclopentanedione by hydrolysis. 
The various methods of acetylation all yield Vorlinder and Schrédter’s 
acetyl derivative, m. p. 143—144°. The diphenyleyclopentenolone 
forms an anilide, m. p. 133°, and benzylidene derivative (compare 
Gray, T., 1909, 95, 2144); the latter is soluble in alkali hydroxides 
or carbonates, develops a brownish-black coloration with alcoholic 
ferric chloride and forms an acetyl derivative, m. p. 149° (compare 
Gray, Joc. cit., p. 2146), almost colourless plates, which does not exhibit 
these two properties. 

[With G. Merer.|—The potassium hydrogen sulphite compound of 
the acetylated diphenylcyclopentenolone is reduced to 1 : 2-diphenyl- 
eyclopentane by boiling hydriodic acid and amorphous phosphorus, 
but is converted by 3% sodium amalgam and water in an atmosphere 
of carbon dioxide into a ketone, C,,H,,0, m. p. 175°, colourless crystals, 
which is also produced by the action of the same reducing agent on 
diphenyleyclopentenolone and therefore probably has the formula 


CH,CHPh | 
= *<co— CHPh’ 
the ketone is reduced to 1: Srpeagpengeuaes by hydriodie acid 
and phosphorus. C. 8. 


2-Benzoyleyclopentanone and 2 - Benzoyleyclohexanone. 
Epovarp Bauer (Ann. Chim., 1914, [ix], 1, 393—437).—8-Benzoyl- 
valeric and «-benzoylhexoic acids are obtained as secondary products 
in the preparation of aéd-dibenzoylbutane and ae-dibenzoylpentane by 
the action of adipyl and pimelyl chlorides on benzene in the presence 
of aluminium chloride. The conversion of these acids into cyclic 
compounds has been studied (compare Blaise and Kehler, A., 1909, 
i, 287, 478; 1910, i, 561, 626). 

3-Benzoylvaleric acid, CH,Bz*CH,-CH,°CH,°CO,H, forms thin 
leaflets, m. p. 78°, and yields a semicarbazone, C,,H,,O,N,, m. p. 183°, 
a methyl ester, m. p. 36°5°, b. p. 189°/15 mm., an ethyl ester, m. p. 
30—30°5°, b. p. 189°/11 mm., and an isoamyl ester, b. p. 213—214°/ 
12 mm. 

CO—CH, , 

2-Benzoylcyclopentanone, CHB OH , prepared by the action 
of sodamide on §-benzoylvaleric esters, forms yellow leaflets, m. p. 
41—42°, b. p. 172—173°/12 mm., and has the following refractive 
indices ; in toluene solution at 25°2°, n, 0°3023, np 0°3079, n, 0°3209 ; 
in alcoholic solution at 25°2°, mn, 0°3089, np 0°3140, m3 03290. Thus, 
alcohol exerts a considerable, and toluene a somewhat less, exalting 
effect. The formation by 2-benzoyleyclopentanone of a blood-red 
ferric salt and a greyish-green copper salt, (C,,H,,0,),Cu, and the 
maguitudes of the refractive indices indicate that it has the-enolic 
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structure ter hcH >CB The closed ring is readily opened by the 


action of alkali, even in the cold, §-benzoylvaleric acid being obtained. 
The diketone does not react with phenylearbimide, but readily forms a 
disemicarbazons, C,,H,,0,N,, m. p. 235° (decomp.), in a mercury bath 
heated at that temperature. 

e-Benzoylhexoic acid forms nacreous leaflets, m. p. 85° (Kipping and 
Perkin, T., 1889, 55, 350, give m. p. 81—82°), and yields a semi- 
carbazone, C,,H,,0, Ny m. p. 180—181°; a methyl ester, m. p. 24°, 
b. p. 202—204°/17 mm., which gives a semicarbazone, OC,,H,,0,Ns, 
m. p. 96°; and an ethyl ester, b. p. #199—-2009/13 mm., which forms a 
semicarbazone, C,,H,,O,N3, m. p. 125°. The action ‘of sodamide on 
e-benzoylhexoic esters does not give satisfactory yields of 2-benzoyl- 
cyclohexanone, which can, however, be obtained by the action of 
benzoyl chloride on the sodium derivative of cyclohexanone. 

2.B CO--CH, 

-Benzoylcyclohexanone, CHBz< 4. -OH, 2>CH,, forms needles, 
m. p. 92—93°, and has the following "refractive indices: in alcohol 
at 24°8°, nm, 0°2918, mp) 0°2953, n, 0°3031; in toluene at 25°, 
Nq 0°28693—0-°2871, n, 0°2891—0- 2899, Ng 0" 2934—0-2937. It forms 
a greyish-green copper salt, (C,,H,,0,),Cu, and by the action of cold 
sodium hydroxide solution is converted through the intracyclic enolic 


form, CH, <on— "O( cant 1 >CBz, into e-benzoylhexoic acid. 


siatmiamenn OBz: C<oH OH CH also formed by the 
action of benzoyl chloride on the sodium derivative of cyclohexanone, 
forms large, colourless prisms, m. p. 46°, b. p. 240—242°/16 mm. By 
alcoholic potassium hydroxide it is converted into e-benzoylhexoic and 
benzoic acids, by sodium ethoxide into ethyl benzoate, ethyl «-benzoyl- 
hexoate and 2-benzoylcyclohexanone, and by alcohol and dry hydrogen 
chloride into 2-benzoyleyclohexanone and ethyl benzoate. 

From 2-benzoyleyclohexanone are obtained: (1) 1-acetory-2-benzoyl- 


Al.cyclohexene, OH <oR o> CBs b. p. 197—200°/20 mm. ; 


(2) the owime, OH <oH 2 SCH: -OPh:NOH, m, p. 115°, which 
; “OH,-CH,-C-OPh se 
yields an internal anhydride, Gu,-CH, i ODN, m. p. 67°; (3) the 


phenylhydrazone, CH, OH ‘00SoH- CPh:N-NHPh, melting at 
140° with a loss of water “and ‘formation of the internal anhydride, 


CH, *CH,"C:-CPh 
OH,: CH,” C NPL> m. p. 111°5°; (4) the internal anhydride of the 


H,°CH,"C-CPh : 
hydrazone, H, CH," Cs NH> (?), m. p. 133°, which forms a yellow 


picrate, C,H, 10,Ne. m. p. 180—181°; a hydrochloride, C,,H,,N,,HCI, 
m. p. 205—220° (decomp.), which is insoluble in water or cold dilute 
hydrochloric acid, and is converted by boiling with water into a 
soluble modification, the latter undergoing gradual change into the 
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insoluble form; a OR al (C,,H, ide, (CsBa N,)»H,PtCl, ; a phenyl- 
H,-CH,-C : 
carbamyl derivative, H,-CH,” AH. -N(CO amen m. p. 115—116°, 


pi H,°CH,: “C CPh " : 
and an acetyl derivative, H,-CH, ON Ac SN, m. p. 685°. In its 


reactions with organo-magnesium * compounde, this compound (4) acts 
as a pyrazole, corresponding with the above structure, and not as an 
isopyrazole derivative ; with magnesium ethyl bromide it gives ethane, 
and by subsequent treatment of the residual product with water, the 


original base. 
In alcoholic a ys action of semicarbazide yields the semi- 


cartazone, OH, OH’. 2° CH: >CH- CPh:N-NH-CO-NH,, m. p. 225°, 


which was not obtained quite pure owing to its partial conversion into 
the corresponding internal anhydride, C,,H,,ON,, m. p. 164°. In 
acetic acid solution, the action gives the pyrazole derivative, m. p. 
133° (see above) and hydrazodicarbonamide, which are apparently 
formed by decomposition of an unstable disemicarbazone. 

The action of organo-magnesiuin derivatives on 2-benzoylcyclo- 
hexanone yields the whole of the latter in its enolic form, together 
with the hydrocarbon corresponding with the halogen derivative 
employed. Z. Bt. P. 


Action of Sodamide on Some ac-Diketones. Epovarp Baver 
(Compt. rend., 1914, 158, 1680—1683. Compare A., 1913, i, 724). 
—The two ae-diketones studied were ay-dibenzoylpropane and ay-di- 
benzoy1l-8-pheny! propane. 

On addition of sodamide (2 mols.) to a solution of ay-dibenzoyl- 
propane in ether, benzene or toluene, ammonia is evolved and a brick- 
red precipitate is formed, which on treatment with water regenerates 
the original diketone. The brick-red precipitate is therefore the di- 
sodium derivative. On adding methyl iodide to this precipitate 
suspended in toluene, a violent reaction occurs, sodium iodide is 
precipitated, and the product of the reaction on treatment with ice 
yields an oi], which on distillation gives three fractions: (1) b. p. 
225°/12 mm., (2) b. p. 232—235°/12 mm., (3) b. p. above 300°. 
Fraction (2) by analysis is shown to be 88-dibenzoylpentane, 

COPh-CHMe-CH,:CHMe-COPh, 
an oil, which neither crystallises nor forms a semicarbazone, b. p. 
230—233°/12 mm. Fraction (3) is resinous, and forms the major 
portion of the product. 

ay-Dibenzoy]-8-phenylpropane behaves similarly towards sodamide, 
giving a disodium derivative, which reacts with methyl iodide. After 
decomposition with ice, small, white needles are deposited from the 
toluene solution. These are insoluble in toluene, alcohol, acetone and 
ether, and are not acted on by hot or cold sulphuric acid or sodium 
hydroxide, and do not combine with bromine. They have m. p. 331°, and 
are probably a polymeride of the original diketone, since analysis gives 
the formula C,,H,,O,. After filtration and evaporation of the toluene an 
oil is left, which on fractionation‘ yields (1) phenyl ethyl ketone, b. p. 


so 


ow 
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75°/3 mm., (2) a little benzoic acid, (3) a viscid oil, b. p. 165—170°/ 
3 mm., which is phenyl a-methylstyryl ketone, CHPh:CMe-COPh, 
(4) an oily residue, soluble in ether, yielding two sets of crystals, one, 
m. p. 137°, consisting of a compound, C,,H,,0, probably a dehydrated 
form of the original diketone, and the other, m. p. 160°, which is the 
dimethyl derivative of the original diketone. The principal products 
are pheny! ethyl ketoneand phenyl a-methylstyryl ketone arising from 
the scission of the dimethy! derivative, 
COPh:-CH Me:CH Ph:CH Me’CUPh = COPhEt + CHPh:CMe-COPh, 
W. G. 


p-Benzoquinone and Sodium Sulphite. Jon. Pinnow (J. pr. 
Chem., 1914, [ii], 89, 536—546).—The interaction of p-benzoquinone 
and sodium sulphite in aqueous solution yields as main product sodium 
quinolmonosulphonate, small amounts of quinol and hydroxyquinol 
being also formed in the reaction. The formation of the latter com- 
pounds is due to the simultaneous oxidation and reduction of the 
guinone under the influence of the alkali produced by the hydrolysis 
of the sulphite. Both the formation of the p-benzoquinonemonosul- 
phonate and also the production of p-benzoquinone and hydroxyquinol 
proceed with great rapidity, and are independent of the colour changes 
which the solution undergoes. 

The sodium quinolmonosulphonate further reacts with sodium 
sulphite to form sodium quinoldisulphonate, and with p-benzoquinone 
to form sodium p-benzoquinonesulphonate and quinol. The extent of 
the latter reactions, however, is diminished if the hydrolysis of the 
sodium sulphite is suppressed by the addition of acetic acid or by 
increasing the concentration of the sulphite. 

Only a small amount of sulphuric acid is formed in the interaction 
of p-benzoquinone and sodium sulphite, the amount being insufficient 
to exert any influence on the main reaction. F. B. 


Characteristic Behaviour of 1-Chloro-4-methylanthra- 
quinone Towards Concentrated Nitric Acid. II. O. Fiscner 
and A. SCHWECKENDIEK, (Ber., 1914, 4'7, 1576—1578).—In an earlier 
paper (Fischer and- Rebsamen, this vol., i, 419) it has been shown that 
3-nitro-1 : 2-dihydroxy-4-methylanthraquinone and 3-nitro-l-hydroxy- 
4-methylanthraquinone cao be obtained by treating 1-chloro-4- 
methylanthraquinone with concentrated nitric acid. It is now 
shown that by leaving 1-hydroxy-4-methylanthraquinone dissolved in 
nitric acid (D 1°52) for twenty-four hours this substance is converted 
into 3-nitro-] : 2-dibydroxy-4-methylantbraquinone, whilst 1-methoxy- 
4-methylanthraquinone is converted by similar acid into 3-nitro-l- 
hydroxy-4 methylanthraquinone, which, by warming with concentrated 
nitric acid, is further changed into 3-nitro-] : 2-dihydroxy-4- 
methylanthraquinone. D. F. T. 


Anthanthrone. I. Lupwic Kars (Ber., 1914, 47, 1724—1730). 
—Anthanthrone is the name given by the author to the quinone of 
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the given structure (annexed formula), which is obtainable by intra- 
molecular condensation of 1 : 1’-dinaphthy]-8 : 8’-dicarboxylic acid and 
of 1: 1’-dinaphthyl-2 : 2’-dicarboxylic acid. 

4 ad \ [ With ieee lame and Jutius Rennina. |— 

; 8-Chloro-1-naphthylamine was converted by the diazo- 

\A7F \so reaction into §-chloro-|-naphthonitrile. For the hydr- 

° . 4 olysis of the resistant 8-chloro-l-naphthonitrile it 

” \F \F = was found most convenient to effect a comeeaien into 

\ Jn J the corresponding amide (needles, m. p. 203°5°) by 
heating with a mixture of sulphuric acid, acetic acid, 
and water, and then to treat with nitrous acid, when the desired 
8-chloro-l-naphthoic acid was obtained. This was converted into the 
corresponding ester by successive treatment with phosphorus penta- 
chloride and an alcoholic solution of sodium ethoxide. When heated 
with copper bronze and a trace of iodine for three-quarters of 
an hour at 290° the ester loses its halogen with formation of ethyl 
1: 1'-dinaphthyl-8 : 8'-dicarboxylate, CO,Et°C,,H,°C,,H,*CO,Et, pale 
yellow tablets, m. p. 183°, which on heating with sulphuric acid passes 
into anthanthrone, orange-yellow needles, m. p. above 300°. In this 
final condensation reaction the~colour passes through a brownish-red 
before reaching a permanent green, and the intermediate colour is 
ascribed to the presence of a product in which only one of the new 
rings has formed. 

1-Chloro-2-naphthoic acid was prepared by treating 1-hydroxy- 
2-naphthoic acid successively with phosphorus pentachloride and water, 
and could be made to yield ethy] 1 : l’-dinaphthyl-2 : 2’-dicarboxylate by 
heating its ethyl ester with copper powder. The last-named acid can 
be obtained more conveniently from 2: 2’-diamino-1 : 1’-dinaphthy], 
which can be converted through the corresponding bisdiazo-compound 
into 1: 1’-dinaphtho-2 ; 2’-dinitrile ; this is hydrolysable by alcoholic 
potassium hydroxide at 175° with the formation of 1: 1'-dinaphthyl-2 : 2’- 
dicarboxylic acid, m. p. 266°, which can be condensed to anthanthrone 
by conversion into the corresponding acid chloride and warming with 
aluminium chloride. 

The constitution of anthanthrone is determined by its formation 
from the above two acids. Anthanthrone is surprisingly stable 
towards alkalis and oxidising agents; it is reducible by stannous 
chloride to the corresponding hydro-compound, it can be readily 
nitrated, although it resists sulphonation, and it gives an orange- 
coloured vat which dyes cotton orange-yellow. D. F. T. 


Pinacolin Transformations. III. Mechanism of the Re- 
action whereby Borneol is Converted into Camphene. Hans 
Meerwein (Annalen, 1914, 405, 129—175. Compare A., 1910, 
i, 856 ; 1913, i, 485).—The transformation of borneol into camphene 
(Wagner’s formula) is in some respects parallel to the conversion of 
8B-dimethylbutan-y-ol into By-dimethyl-A*-butene, but is of course 
much more complicated since a profound change of the cyclic structure 
occurs. Borneol may be regarded as a C,-cyclic pinacolin alcohol 
containing an extracyclic hydroxyl group, or as a C,-cyclic pinacolin 
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alcohol containing an intracyclic hydroxyl group. To secure an 
insight into the mechanism of its conversion into camphene, therefore, 
it is necessary to examine monocyclic pinacolin alcohols containing an 
intra- or extra-cyclic hydroxyl group, and to ascertain whether or not 
the elimination of water is accompanied by a change in the ring 
structure. The two monocyclic pinacolin alcohols which most nearly 
resemble borneol in structure are 1: 1-dimethyleyc/ohexan-2-ol and 
1-methyl-l-a-hydroxyethyleyclopentane ; the latter, however, is very 
difficult to prepare, so 1-methyl-l-a-hydroxyethyl-3-isopropylcyclopen- 
tane, which is easily obtained in quantity, has been examined instead. 
The results obtained by the elimination of water from each of these 
two pinacolin alcohols show that the ring changes which also occur 
are quite analogous to those obtaining during the conversion of borneol 
into camphene. 

[With H. Prossr.|—1 : 1-Dimethyleyclohexan-2-one (A., 1910, i, 856), 
which has been purified through its semicarbazone in order to free 
it from l-acetyl- 1 - methyleyclopentane (see below), has b. p. 
172°4—172°5° or 59°4°/14 mm., D? 0°9134, nP 1°44864, and yields a 
semicarbazone, m. p. 200—201°, An ethereal solution of the ketone 
is reduced by sodium and saturated aqueous potassium carbonate 
almost quantitatively to 1 : 1-dimethyleyclohexan-2-ol, b. p. 72°2°/13 mm., 
freezing point 8°, which has an intense odour of peppermint and forms 
a phenylcarbamate, m. p. 84—85°, flattened needles ; a by-product of 
the reduction is the pinacone, C,,H,,0,, m. p. 85°, large plates. 

The elimination of water from 1: 1-dimethyleyclohexan-2-ol is 
effected by potassium hydrogen sulphate or oxalic acid, or, best, by 
zine chloride at about 190°, whereby a mixture, b. p. 131-5—137:5°, 
D? 0°8162, n} 145534, of two hydrocarbons is obtained. By bromina- 
tion in cold chloroform the mixture yields 1 : 2-dibromo-1 : 2-dimethyl- 


capeegs - 
cyclohexane, a CH,-CMeBr’ m. p. about 150°, colourless needles, 


which is identical with the dibromide obtained from 1 : 2-dimethyl- 
A}-cyclohexene. By heating with quinoline at 190°, the dibromo- 
derivative is converted into 1 : 2-dimethyl-A**-cyclohexadiene, b. p. 
134—137°, D7 0°8373, n% 1:46928 (compare Haworth, T., 1913, 103, 
1242), which is readily oxidised to o-toluic acid by dilute nitric acid 
at 140—150°. 

The second constituent of the hydrocarbon mixture is isolated in 
the form of the sparingly soluble nitrosochloride, m. p. 88°, colourless 
needles with a blue shimmer (nitrolpiperidide, C,,H,,ON,, m. p. 93°5°, 
slender needles), which is transformed by warm acetic acid and sodium 
acetate into an oxime, the hydrolysis of which by dilute sulphuric acid 
yields an unsaturated ketone, C,H,,O (semicarbazone, m. p. 203—204°). 
Behaviour identical in all respects with the preceding is exhibited by 
the nitrosochloride of isopropyl-A!-cyclopentene (prepared by the 
elimination of water from the cyclopentanol obtained from cyclo- 
pentanone and magnesium ‘isopropyl iodide). 

The mixture of hydrocarbons obtained by the elimination of water 
from | : 1-dimethyleyclohexan-2-0l consists, therefore, of about 75% of 
1 : 2-dimethyl-Al-eyclohexene and about 25% of isopropyl-Al-cyclo- 
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pentene. This statement is confirmed by the results obtained by 
oxidising the hydrocarbon mixture with ozone in glacial acetic acid ; 
the products are By-diketo-octane and y-isobutyrylbutyric acid (sem- 
carbazone, decomp. 185°5°) formed from 1 : 2-dimethyl-A1-cyclohexene 
and isopropy!-A}-cyclopentene respectively. 

[With W. Miurenpyx.]—Fencholyl chloride (Wallach, A., 1911, 
i, 310) and zine methyl react in ether in an atmosphere of carbon 
dioxide to form, after the usual decomposition of the initial product 
with water and dilute sulphuric acid, 1-acetyl-1-methyl-3-isopropylcyclo- 
pentane, b. p. 103—104°/18 mm. (semicarbazone, m. p. 130°, large 
prisms), in 88% yield. An ethereal solution of the ketone is reduced 
by sodium and aqueous potassium carbonate to 1-methyl-l-a-hydroxy- 
ethyl-3-isopropylcyclopentane, b. p. 108°/16 mm., the pinacone, C,.H,.0,, 
m. p. 85—86°, prismatic needles, being obtained as a by-product. 

By the elimination of water by zine chloride at about 190°, 1-methyl- 
l-a-hydroxyethyl-3-isopropylcyclopentane yields a mixture of hydro- 
carbons, b. p. 84—87°/19 mm. Since crystalline derivatives cannot 
be isolated from the mixture, it is oxidised by ozone in glacial acetic acid. 
The products of decomposition of the ozonides are an unsaturated 
ketone, ©,,H,,0, b. p. 116°/11 mm., DP 0914, n> 1°47722 (semi- 
carbazone, m. p. 186°), an unidentified aldehyde, a substance which is 
very probably By-diketo-3-isopropyloctane, and a ketonic acid, C,,H,,.03, 
b. p. 180—186°/16 mm. The unsaturated ketone, C,,H,,0, yields 
bromoform by warming with sodium hypobromite. The substance 
which is supposed to be By-diketo-d-isopropyloctane also yields bromo- 
form by the same treatment, and is converted into the ketone, C,,H,,0, 
by warming with dilute alevholic sulphuric acid. The authors 
claim from the preceding evidence that the hydrocarbon mixture 
obtained from 1-methyl-l-a-hydroxyethyl-3-isopropyleyclopentane con- 
sists of | : 3-diisopropyl-A}-cyclopentene and 1 : 2-dimethy]-4-isopropyl- 
Al cyclohexene. 

The chloride of 1-methylcyclopentane-l-carboxylic acid reacts with 
zinc methyl to give ultimately an extremely small yield of 1-acetyl- 
1-methylcyclopentane, b. p. about 56—60°/13 mm. (semicarbazone, 
m. p. 141—142°, needles). C. 8. 


Derivative of Cineole containing Iodine. Emm Fromm and 
Hermann Fiuck (Annalen, 1914, 405, 175—180).—Well-cooled cineole 
reacts with concentrated hydriodic acid free from iodine to form 
dipentene dihydriodide. When the acid contains free iodine, the 
reaction results in the formation of a substance, C,)H,,O,I,, dark green 
crystals, which is apparently cineole di-iodide hydriodide. The same 
substance is produced from cineole and hydrochloric acid, and a solution 
of WV/10-iodine in potassium iodide so easily that the reaction serves 
for the estimation of cineole in fractions containing more than 60%; 
1 mol. of cineole combines with 1 atom of iodine. C. 


The Total Synthesis of Camphenilone. Gust. Komppa and 
S. V. Hintinxa (Ber., 1914, 4'7, 1550—1552).—The synthesis of cam- 
phenecamphoric acid (Lipp, this vol., i, 542) and the preparation of 
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a camphenilone by the dry distillation of the lead salt 

at vas OMes of this acid (Komppa, this vol., i, 556) supply a com- 

CH, plete synthesis of camphenilone, and this together with 

GH rs H-CO the recent confirmation (Hintikka, this vol., i, 409) of 

2 Aschan’s formula (A., 1910, i, 709; 1911, i, 797) for 

camphenecamphoric acid is decisive for the annexed constitution 
for camphenilone. 

The identity of two specimens of camphenilone, one prepared from 
camphenecamphoric acid and the other from camphene, was proved by 
direct comparison as also by the identity of the semicarbazones, 
leaflets, m. p. 224°. D. F. T. 


New Investigations of Santenone. II. E. Rimini (Gazzetia, 
1914, 44, i, 568—574 Compare this vol., i, 65).—When an aqueous- 
alcoholic solution of santenone is exposed to light for several 
months, it undergoes to a small extent (2—3%) the aldehydic 
decomposition observed with camphor under similar conditions. The 
aldehyde formed yields an hydrowamic acid, C,H,,0,N, which 
crystallises in colourless, silky needles, m. p. 144—145° (decomp.), and 
on hydrolysis yields a mixture of z-norcampholenic acids as well as a 
lactone identical with dihydro-r-norcampholenic lactone, C,H,,0,. This 
lactone, obtained also from a-norcampholenic acid prepared from 
santenoneoxime, is a colourless liquid, b. p. 142—144°/27 mm., and 
can be obtained in crystals, m. p. 36—37°. The aldehyde probably 
has the formula CMe OM >CH-CH, CHO. By treatment 
of the reaction product from which the aldehyde has been separated 
with semicarbazide, a semicarbazone, C,,H,,ON,, crystallising in 
needles, m. p. 156—158°, can be obtained. This on decomposition 
yields a liquid, b. p. 193—194°, ni 1-475, which shows the reactions of 
an aldehyde and has the formula, C,H,,0, of the aldehyde already 
mentioned. R. V. 8. 


{Essential Oils.] Scummet & Co. (Semi-Annual Report, April, 
1914, pp. 48—102. Compare this vol., i, 67).—African copaiba 
balsam oil contains a l-sesqguiterpene, b. p. 246—251°, D!® 0:9077, 
[a], — 13°21’, nP 1-48943, which differs considerably from cadinene in 
physical properties, but nevertheless yields cadinene hydrochloride. 

The presence of /-sylvestrene in Dacryodes hexandra oil (More, 
T., 1899, 75, 718) has been confirmed. 

Eryngium foetidum oil (this vol., i, 68) yields an acid, m. p. 
ae acid number 327°1—332'4 (Jaarb. dep. Landb. Ned. Ind., 
1912, 57). 

Frankincense oils (olibanum oils) of commerce were formerly Jzvo- 
rotatory, but are now generally dextrorotatory. A recent sample had 
D® 0°8775, ap +19°18', n® 1°47245, acid number 1°8, ester number 
7°5, ester number after acetylation 106°0, and was soluble in 2 vols. or 
less of 90% alcohol, but became turbid on addition of a further quantity. 
The terpene fraction of this oil consisted mainly (99%) of a-pinene and 
camphene, and also contained small quantities of dipentene and cymene, 
but no phellandrene. 
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Helichrysum angustifolium oils from Dalmatia gave the following 
constants: (1) D” 0°8923, a, — 9°40’, nf 1°48490, acid number 2°8, 
ester number 39°2, ester number after acetylation 65°8, soluble in 
8—9 vols. of 90% alcohol ; (2) D” 0°8964, ap — 9°38’, n> 1°48422, acid 
number 1°9, ester number 56°2, soluble in 10 vols. of 90% alcohol 
(compare A., 1911, i, 893). 

Mastix (Pistacia Lentiscus) leaves yielded an oil with an odour 
recalling those of rue and savin; it had D 0°887, a, + 3°, and contained 
5°8% of esters, 13°5% of acetylisable constituents, together with pinene 
and other terpenes, and sesquiterpenes (Perf. Record, 1913, 4, 403). 

Mentha sylvestris oil from Cyprus had Dj; 0°9687, ap +31 58, saponi- 
fication number 24°9, saponification number after acetylation 175° 5,and 
was soluble in 2°5 vols. of 70% alcohol (Bull. Jmp. Inst., 1913, 11, 
432). 

Myrtus communis oil from Cyprus had Dj} 90-9166 and 0°9302, 
ay + 8°14’ and +8°, saponification number 25:1, saponification number 
after acetylation 61:5, and was soluble in 5 vols. of 70% alcohol (Bull. 
Imp. Inst., 1913, 11, 433). 

Neroli oil contains farnesol (Kerschbaum, A., 1913, i, 739) in 
quantity probably not exceeding 2%. 

Pagsainguin oil, derived from the oleo-resin of Canarium villosum, 
contains /-8-pinene as principal constituent together with p-cymene 
and probably camphene (compare Bacon, A., 1911, i, 73). 

Peru balsam oil contains nerolidol; it is probable that Thoms’ 
peruviol (A., 1899, i, 715) consisted, wholly or in part, of this 
compound. 

Petit grain oil contains /-8-pinene (compare A., 1903, i, 186). 

Rasamala oil, obtained in 80°4% yield from the resin of Canarium 
microcarpum, boiled mostly between 250° and 285°, and had D® 0-930, 
ay + 0°28’, and saponification number 2°8 (Jaarb. dep. Landb. Ned. Ind., 
1912, 57). 

Salvia cypria oils from Cyprus had Di} 0°9263 and 0°925, a} — 6°31’ 
and — 22°23’, saponification number 13°9 and 8, saponification number 
after acetylation 38-9 and 36, and were soluble in 0°8 and in 1 vol. of 
80% alcohol respectively (Bull. Jmp. Jnst., 1913, 11, 429). 

Two samples of Ashanti pepper (Piper guineense) oil, obtained in 
yields of 11°5 and 10-96%, had the following constants : (1) D” 0°8733, 
a, — 3°43’, nB 1:48905, acid number 06, ester number 5°5; (2) 
D® 0°8788, a, — 5°34’, n} 1°48847, acid number 0°9, ester number 4°2, 
ester number after acetylation 22°1. Both samples were soluble in 
8 vols. of 90% alcohol and gave a reaction for phellandrene. 

Machilus oil from Japan, distilled from Machilus Thunbergii (Laurus 
indica) (1), was a yellow, solid mass, which melted above 58° to a 
yellow liquid with D® 0°9482, [a], +27°50' (in 10% alcoholic solu- 
tion), acid number 1-2, ester number 5:4, ester number after acetylation 
nye 5, and soluble in 3 vols. of 70% ‘alcohol. The solid constituent, 

p. 82°, [a],, + 38°26’ (in 10% alcoholic solution), forms white, silky 
ond, hy and is probably a sesquiterpene alcohol. E. G. 


Galingale Oil. Emm Fromm and Hermann Fivucx (Annalen, 1914, 
405, 181—187).—About a kilogram of galingale oil has been distilled, 
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fractions at 157—159°, 171—173°, 208—210°, 250—260°, and 
260—270°, being collected. The first fraction is small and consists 
probably of d-a-pinene. The main fraction, b. p. 171—173°, contains 
more than 60% of cineole, which is precipitated as the di-iodide 
hydriodide (this vol., i, 852). The cineole regenerated from the 
di-iodide hydriodide by means of cold dilute aqueous sodium hydroxide 
is pure to the extent of 99°7%. 

The fraction, b. p. 208—210°, is very small and contains a substance, 
C,,H,,0, which has not been identified. The fractions, b. p. 250—260° 
and 260—270°, yielded by further distillation a fraction, b. p. 
260—263°, containing two sesquiterpenes. One of these, b. p. 
150—155°/18 mm., is not attacked by hydrogen chloride in ether, 
whilst the other, which is present in very small amount, is converted 
into a dihydrochloride, C,,H,,,2HCI, m. p. 118°, fine needles, which is 
isomeric with cadinene hydrochloride. C. 8. 


The Insoluble Constituents of Raw Caoutchouc, their Isola- 
tion, and Characterisation. D. Spence and G. D. Kratz (Xolloid. 
Zeitsch., 1914, 14, 262—277).—By the addition of small quantities of 
acid to solutions of caoutchouc in benzene, the viscosity of the 
colloidal solution is greatly reduced and the insoluble constituents can 
then be readily separated from the solution by filtration. One 
hundred grams of caoutchouc are dissolved in a litre of benzene con- 
taining 0°3 to 0:5% of trichloroacetic acid; the solution is then 
exposed to the action of sunlight or heated gently on a water-bath. 
If the solution is well shaken from time to time, forty-eight hours’ 
exposure to sunlight suffices for the complete separation of the 
insoluble constituents in such a form that the mother liquor can be 
poured off from the insoluble residue. This may be purified by 
extraction with a further quantity of benzene containing trichloroacetic 
acid, 

The insoluble constituent of fine Para- and plantation Para- 
caoutchoue contains about 10% of nitrogen, which is considerably 
smaller than the nitrogen content of normal vegetable proteins. It 
not only gives the reactions characteristic of proteins, but in addition 
those for carbohydrates ; in this respect it resembles the glucoproteins. 
In view of the above value for the nitrogen content of the insoluble 
constituent, it is probable that the factor, 6°25, which is usually 
employed in the deduction of the proportion of the insoluble con- 
stituent from the nitrogen content of caoutchouc samples is much 
too small. This is certainly the case for Para- and plantation- 
caoutchouc. 

The protein obtained from the sap of Kickxia elastica is very similar 
in its properties to the insoluble constituent of plantation-caoutchouc ; 
it contains the same proportion of nitrogen and gives the reactions 
characteristic of both proteins and carbohydrates. 

The insoluble constituent of balata has also been found to be of 
the same character, but the proportion of carbohydrate is much larger 
than that in the insoluble constituent of Para-caoutchouc. 

H. M. D. 
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Cerebrosides of the Brain. VI. H. Turerrerper (Zeitsch. 
physiol. Chem., 1914, 91, 107—114).—The cerebrone fraction of the 
cerebrosides (A., 1913, i, 747) contains in addition to cerebrone a 
cerebroside, which the author has termed phrenosin ; this differs from 
cerebrone in certain respects. It forms a hexa-acetyl compound, which 
has [a], — 54° [in 10:06% solution in chloroform (75%) aud methyl 
alcohol}. On hydrolysis it yields the same products as cerebrone 
(cerebronic esters, dimethylsphingosine sulphate and galactose), but in 
different amounts. 

After removal of cerebrone and kerasin from the cerebroside 
mixture (this vol., i, 339) two fractions were obtained: the less 
soluble, which contains 18—19% of sugar and has about the composi- 
tion of kerasin, has now been further investigated. From the results 
of hydrolysis with 7°5% methyl-alcoholic solution of sulphuric acid, it 
appears to contain kerasin, as well as another cerebroside, which yields 
sphingosine, galactose and an acid which is probably different from 
those previously found in the cerebrosides. R, V. 5S. 


Constitution of Datiscetin. J. Leskimwicz and L. MarcHLewski 
(Ber., 1914, 4'7, 1599—1600. Compare A., 1907, i, 435).—Datiscetin 
has been hydrolysed by alkalis under various conditions, with the hope 
of isolating the polyhydric phenol which is 


Yn ae — \ condensed with salicylic acid in the molecule. 
OH —s Qualitative tests showed the presence of 
NAN Vai . phloroglucinol in the products. When 
bromine was added to a boiling solution of 


the colouring matter in acetic acid, how- 
ever, tribromophloroglucinol could actually be separated in a pure 
form. Datiscetin is therefore, probably, 1:3: 1’-trihydroxyflavonol 
(above formula). J.C. W. 


Digitalinum verum. H. Kiiani (Arch. Pharm, 1914, 252, 
26—32).—The author has shown previously (A., 1892, 1482) that 
digitalin, on hydrolysis with aqueous alcoholic hydrogen chloride, yields 
digitaligenin, digitalose, and dextrose, but the latter sugar could not 
be obtained in a purecondition. The hy droly-is bas now been repeated 
with larger quantities of material, and the dextrose isolated in 
a crystalline condition. 

Full details of the hydrolysis and the purification of digitalin are 
given. F. B. 


The Saponin from Styrax japonica (Siebold and Zuccarini). I. 
Y. Asanina and M. Momoya (Arch. Pharm., 1914, 252, 56—69).— 
The outer covering of the fruit of Styrax japonica contains a crystal- 
line saponin which occurs in the form of a calcium salt, and is best 
extracted by means of methy] alcohol (compare Keimatsu, J. Chem. 
Soc. Tokyd, 1903, 25, 1052). After purification by extraction with 
ether and crystallisation from methyl alcohol, it is obtained in stellar 
aggregates of slender, white prisms, m. p. 254—257°. The calcium- 
free saponin, which the authors term jegosaponin, is prepared by 
shaking the calcium salt with hydrochloric acid (0°5%) at the ordinary 
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temperature. It separates from methyl alcohol in lustrous, white 
needles, m. p. 238°, [a]p—39°15° in 90% alcohol, and gives with 
sulphuric acid a yellow coloration, passing into red on warming. With 
cholesterol in methyl-alcoholic solution it yields a white, amorphous 
precipitate, m. p. 260°. Analyses and molecular-weight determinations 
indicate that it has the formula C,,H,,0,,, and not C,,.H,,0,, assigned 
to it by Keimatsu. 

On treatment with aqueous calc.um hydroxide, its solution in methyl 
alcohol yields a calcium salt, crystallising in prisms, m. p. 255—258°, 
identical with the naturally occurring saponin salt. The jegosaponin 
is slowly hydrolysed by hot 5% sulphuric acid to dextrose, glycuronic 
acid, tiglic acid, and a mixture of sapogenins, which are separated by 
fractional extraction with light petroleum. The less soluble B-sapogenin 
receives provisionally the formula C,,H,,0,, and forms an almost white 
powder, m. p. 225—-228°, whilst the more readily soluble a-sapogenin 
probably has the formula C,,1H,,0,, and separates in white, wart-like 
granules, m. p. 150°. Oa hydrolyses with alcoholic potassium hydroxide, 
the a-sapogenin yields tiglic acid and two alcohols, which crystallise iu 
short, lustrous leaflets, m. p. 298°, and long, thia plates, m. p. above 
300° respectively. F. B. 


“Gitalin”: a Mixture. H. Kiztani (Arch. Pharm, 1914, 252, 
13—26).—By treatment with water and with a mixture of methyl 
alcohol, chloroform, and ether, gitalin can be separated into fractions, 
which differ in their physiological action, in their solubility in water, 
and in their behaviour on hydrolysis with acids. The author therefore 
concludes that gitalin is a mixture and not a single chemical individual, 
as has hitherto been imagined. F. B. 


Formula of Bixin. J. F. B. van Hassett (Rec. trav. Chim., 1914, 
33, 192—194).—In previous papers (A., 1909, i, 598; 1911, i, 550) 
the author has suggested the formula C,.H,,0,; for bixin in prefereace 
to the older formula C,,H,,0,, which, however, has been recently 
defended by Heiduschka and Riffert (A., 1911,i1,315). Fresh analyses 
of bixin and of the crystalline methylbixin confirm the formula 
C,,H,,0;. The discrepancy is attributed to the fact that bixin is 
readily oxidised with the production of amorphous products, the 
removal of which is not guaranteed by the method of purification 
adopted by Heiduschka and Riffert. Actually, specimens of bixin 
prepared by the latter process’ give analytical figures closely in 
accordance with those required by a substance, C,,H,, 

Further, the analytical data obtained by Marcnlewski and Matejo 
for hydrobixin (A., 1906, i, 760) are readily explained on the assump- 
tion of the formula C,,H,,0, for bixin, whilst they are inexplicable if 
the older formula is adopted. H. W. 


Bile Pigments. VII. Action of Ferric Chloride on Bili- 
rubin, and the Preparation of Substances from Gall-stones. 
W. Kusrer, K. Reimuine, and R. Scumreper (Zettsch. physiol. 
Chem., 1914, 91, 58—77).—Oxidation of bilirubin in acetic acid solu- 
tion with ferric chloride yields a green substance of the probable 
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formula C,,H,,0,N,, which is termed dehydro-oxybilirubin. An acetic 
acid solution of the substance gives a red coloration with nitric acid, 
and the substance also gives the diazo-reaction, but does not seem to 
condense with formaldehyde. Alkaline solutions kept in the air do 
not change in colour ; on boiling, about a quarter of the total nitrogen 
is split off in the form of ammonia and hematic acid is also produced. 
Dehydro-oxy bilirubin in acetic acid solution is reduced by zine dust or 
sulphur dioxide with the formation of a red substance which is not 
identical with bilirubin. The silver salt, C,,H,,0,N,Ag;, was 
prepared, 

The oxidation of bilirubin with ferric chloride yields also a second 
substance of the probable formula (C,,H,,0;N,),, termed bdilinigrin. 
This product is characterised by the insolubility of its salts, of which 
the sodium salt, C,,H,,O,N,Na, the potassium salt, C,,H,.O,N,K, and 
the srlver salt, C,,H,,U;N,Ag, were prepared. Bilirubin, dehydro-oxy- 
bilirubin and bilinigrin form a compound, which may appear during 
the preparation of the last two substances; from its behaviour with 
solvents here described, it is uncertain whether the union is chemical 
or physical in character. 

In the extraction of the constituents of gall-stones, extraction with 
chloroform after treatment with acetic acid yields a bright orange-red 
bilirubin. If choleprasin is then removed with concentrated acetic 
acid, subsequent extraction with chloroform gives a reddish-brown 
coloured bilirubin. When neither chloroform nor glacial acetic acid 
dissolves anything more, a substance is left (“bilihumin”’) which 
resembles bilinigrin in the insolubility of its alkali salts. Details are 
given of the extraction and purification of these substances from gall- 
stones. R. V.8. 


Additive Compounds of Dimethylpyrone with Organic 
Acids. James Krenpauu (J. Amer. Chem. Soc., 1914, 36, 1222—1243). 
—Maass and Mclntosh (A., 1912, i, 825) have studied the additive 
compounds of ethers and alcohols with the halogen hydrides by means 
of the f.-p. method. This method has now been applied to the 
investigation of the additive compounds formed by dimethylpyrone 
with monobasic organic acidsand phenols. The substances investigated 
were formic, acetic, chloroacetic, dichloroacetic, trichloroacetic, tri- 
chlorobutyric, trichlorolactic, B-iodopropionic, crotonic, chlorocrotonic, 
benzoic, o-, m- and p-toluic, phenylacetic, salicylic, o-nitrobenzoic, 
cinnamic, ~-phenylpropionic and mandelic acids, and phenol, o-, m- 
and p-cresol, o-, m- and p-nitrophenol, 2: 4-dinitrophenol, picric acid, 
trinitrotoluene, and a- and f-naphthol. The existence has been 
demonstrated of a large number of additive compounds which are of 
three types: C,H,O,,HX ; 20,H,O,,3HX, and C,H,O0,,2HX. These 
compounds, as a rule, are well crystallised, and have m. p.’s usually 
much lower than those of their components, 

It was found that the compound with o-toluic acid, 

C,H,U,,C,;H,Me-CO,H, 
crystallises only from solutions containing excess of acid; the corre- 
sponding m-toluic acid compound is stable at its maximum, and the 
p-toluic acid compound crystallises only from solutions containing an 
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excess of dimethylpyrone. o-Nitrophenol does not form an additive 
compound ; m-nitrophenol yields the compound C,H,O,,NO,°C,H,-OH, 
and p-nitrophenol gives two compounds: C,H,O,,NO,°C,H,-OH and 
C,H,O,,2NU,°C,H,°OH. a-Naphthol furnishes the compounds 
C,H,O,,C,,H,-OH 

and 2C,H,0,,3C,,H,-OH, whilst B-naphthol yields the compounds 
2C,H ,0)3C,,H," OH "and C, H,0,,2C,,H;-OH. 

A consideration of the results of this work leads to the view that the 
reaction is ionic and that the compounds formed are true oxonium 
salts. E. G. 


The Chemical Activity of Xanthhydrol and its Application 
to the Estimation of Carbamide. R. Fossz (Compt. rend., 1914, 
158, 1432—1435).—The author has prepared a number of condensa- 
tion products of xanthhydrol with substances occurring more or less 
frequently in biochemical work. The conditions of preparation of the 
following compounds will be —" later. 


Xanthylphenylurethane, o<ts a>CH- NH:CO-NHPb, microscopic 
crystals, m. p. about 220° (decomp. ) accerding to the rate of heating. 
Methyl xanthylcarbamate, o<fs 1 >CH: NH-CO,Me, slender needles, 


6 
m. p. 193°; isobutyl xanthylear bamate, long, slender needles, m. p. 148° ; 
isoamyl xanthylcarbamate, m. p. 145°. 
Dixanthylbiuret, 


o<e HCH: NH-CO-NH-CO-NH- CH nO 
m, p. 260°. 


Dixanthylmalonamide, 
C,,H,O:CH:NH-CO-CH,°CO*NH-CH:°C,,H,0, 

m. p. about 270°, according to rate of heating. 

Dixanthylsuccinamide, 

C,,H,O:CH*NH-CO-CH,°CH,°CO-N H-CH:C,,H,0, 
decomposing at 275°. 
aisle CO- ‘CH, 
Xanthylsuccinimide, 0<G 1H N<y 0: én, brilliant crystals, 


m. p. 245—247°. 

Xanthylsuccinamic acid, C,,H,O:CH-NH-CO-CH,:CH,°CO,H, colour- 
less crystals, m. p. 192—196°, prepared by the action of potassium 
hydroxide on the preceding substance and giving a silver salt crystal- 
lising in white, silky needles, blackened by exposure to light. 

Dixanthylpyrrole, C,H,N(CH:C,,H,O),, colourless erystals, decom- 
posing at 195.—200°; dixanthylindole, C,H,N(CH:C,,H,O),, decom- 
posing at 205—214°. 

p-Xanthyldimethylaniline, C,,H,O:CH:C,H,°N Me,, colourless needles, 
m. p. 157—158°, giving a hydrochloride, needles, soluble in and 
disscciated by water. W. G. 


The Constitution of Galegine. Grzorces Tanret (Compt. rend., 
1914, 158, 1426—1429; Bull. Soc. chim, 1914, [iv], 15, 
613—625. Compare this vol., i, 721).—The alkaloid galegine, 
C,;H,,N,, as obtained from Galega officinalis, possesses the following 
3m 2 
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properties, which throw light on its constitution. It is devoid of 
optical activity and cannot be resolved, through its tartrate, into 
optical isomerides. It is unsaturated, since it absorbs bromine and 
decolorises acid permanganate. On heating until dry distillation 
commences it gives the pyrrole reaction. On distilling the hydrated 
base, 3-methylpyrrolidone is obtained. From these facts its constitu- 
tion is probably represented by one of the two formule : 


=. ~ OH,——CHM 
; 9 e 
x” abit IL. NED CC CCH, 
1 1 
OSE Xu 


Formula II. is probably the correct one, since it explains the forma- 


tion of the following compounds : 
Benzoylgaleginz, OMOCS Se one needles, m. p. 95—96°. 


Galeginedimethylpyrimidine, O,HN-O<N-CMES cn, m. p. 74°, re- 
sulting from the condensation of galegine (1 mol.) with acetylacetone 
(1 mol.). 

NH:-CO 

Oxalylgalegine, C,H,N: ON, hme (or crystallising with 2H,O, m. p. 
203— 206°, obtained by the action of ethyl oxslate on galegine hydro- 
gen carbonate. At the same time there is formed the oxamic ester, 

C,H,N:C(NH,)*NH-CO-CO,Et,} H,0, 
prisms, m, p. 88°, 

Benzilgalegine, C,H,N:C(NH,)*-N:CPh*CO:Ph, m. p. 228—230°. 

Finally on heating galegine with a solution of barium hydroxide 
at 100° in sealed tubes it is decomposed, giving 3-methylpyrrolidone 
and carbamide, the reaction being quantitative. W. G. 


Meconinecarboxylic Acid. P. Freunpiter (Bull. Soc. chim., 
1914, [iv], 15, 465—470. Compare Fritsch, A., 1898, i, 663).—The 
author has prepared pinegeneeapages ond acid, 


Cc sH4(OMe)e< on 90, Hy (C0,H)>° 


and a number of its derivatives. On ~ « opianic acid with 
potassium cyanide, a-cyanomeconine is obtained (compare Robinson 
and Robinson, P., 1913, 29, 267), which on hydrolysis with hydrochloric 
acid yields, in the cold, the corresponding amide, and on warming, 
meconinecarboxylic acid. ‘The acid crystallises from water in white 
plates, m. p. 110—111°, containing 4H,O, and from concentrated 
hydrochloric acid in prisms, m. p. 152—153°. At 180—190°, it 
decomposes, giving a quantitative yield of meconine. 

The amide crystallises from benzene in white prisms, m. p. 174°5°, 
or from the solution of its hydrochloride in water ; the crystals have 
m. p. 86—87° and contain #H,0. The following derivatives of 
meconinecarboxylic acid have been prepared: the methyl ester, white 
needles, m. p. 98°5°; the benzylamine salt, C,,H,,0,,C,H,-N H,, white 
needles, m. p. 146°; the homopiperonylaminesalt, m. p. 175°(decomp.) ; the 
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benzylamide, CsH,(OMe),<ony (CO-NE-OH,Ph> m, p. 157—158°, 
together with a small amount of the cyclic imide, 
CO———N-C,H, 
CH,(OMe);< 55 (0n)-00. 
m. p. 290°; the homopiperonylamide, m. p. 147—148°, and the quinine 
salt, C,,H,,0,,C.)5H,,0.N., m. p. 184—185° (decomp.). 
In the course of the work, the author has prepared by Rosenmund’s 
method (compare A., 1911, i, 34) opianylidenenitromethane, 


CO 
CoH (OMe)s< oH (CH,-NO,)> 
yellow plates, m. p. 164°. W. G. 


Strychnos Alkaloids. XXII. The Oxidation of Acetyl- 
strychninolone and the Discovery of an Isomeric Strychninol- 
one. Hermann Levucus and Grore Scnwarpet (Ber., 1914, 47, 
1552—1560).—It has recently been shown (Leuchs aud Rauch, this 
vol., i, 317) that crude brucinolone contains two isomeric substances, 
for whilst oxidation of the acetyl derivative yielded acetylbrucinolonic 
acid, C,,H,,0,N,, and an acid, C,,H,,0,,N., the purified substance gave 
only the former product. 

Strychninolone can be obtained analogously to brucinolone by the 
action of V-sodium hydroxide solution on strychnivolic acid, but the 
reaction proceeds much more rapidly than with brucinolic acid. The 
main preduct is strychninolone, which separates, but the filtrate from 
this contains a small quantity of an isomeride which can be extracted 
by chloroform, of dihydrostrychninonic acid, and a substance, 

F ©; gH 90,N., 
prisms, m. p. 280—290° (decomp.), with previous sintering at 260°. 

The formation of the isomeric strychninolone, which is designated 
strychninolone-b, appears to be favoured somewhat by longer contact of 
the precipitate of ordinary strychninolone with the alkaline liquid. 
Strychninolone-b, C,,H,,O,N,,H,O, forms lustrous, prismatic crystals ; 
when anhydrous it has m. p. 228—230°, and gives a marked depression 
of the m. p. when mixed with strychninolone-a; it is more easily 
soluble than the latter, and has [a]j) ~ 37:0° (in acetic acid), whilst the 
value for strychninolone-a is — 112°4°. 

In the investigation of brucinolone, it was found that treatment 
with a hot methyl-alcoholic solution of ammonia converted the crude 
substance containing the isomeric impurity (brucinolone-a) into a 
homogeneous substance (brucinolone-b). There is thus an analogy 
between the isomerism observed with brucinolone and strychninolone 
and in both cases the phenomenon is attributed to a different position 
of a double bond. 

Acetylstrychninolone-a, obtained by heating with acetic anhydride 
and a little sodium acetate, has m. p. 241—243° (not 126—128° as 
earlier published ; Leuchs and Reich, A., 1910, i, 768). On oxidation 
in acetone solution with potassium permanganate it gave an acid 
substance, C,,H,,.O,N,, a yellow syrup (barium salt, needles), together 
with a small quantity of a neutral substance, C,,H,.0,N,, hexagonal 
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prisms, m. p. 232°, with previous sintering at 220°, probably 

dihydroxyacetylstrychninolone, and another neutral substance, 
C,,H,0,No, 

colourless prisms or polyhedra, m. p. 954--256°, {a}; —56-9° Oa acetic 

acid), possibly acetyldihydrostrychninolone. D. F. T. 


Identity of Yohimbine and Quebrachine. FE. Fourneavu and 
Harotp J. Pace (Bull. Sci. Pharmacol., 1914, 21, 7—16).—The 
identity of the two alkaloids has been established by the following 
comparisons. The bases crystallise from alcohol in elongated, prismatic 
needles, have m. p. 247—248° (Maquenne block), and [a]? 56-0° and 
56°1° in alcohol, and exhibit the same colour reactions with various 
reagenis. The hydrochlorides, C,,H,,O,N,,HCI, are anhydrous, and 
have m. p. 302—303° and [a]? 106°4° and 106:0° in water. The 
sulphates contain 8H,O, have m. p. 281—282° (anhydrous), and 
[a] 100° and 100-3° in water. The tartrates contain 6H,O, have 
m. p. 278° (anhydrous; the hydrated salts melt at 213° and 
resolidify), and [a]? 104:9° and 105-0° in water. The oxalates have 
the same crystalline form, anhydrous needles, and the same slight 
solubility in water. C. 8. 


Pyrrole. Hans Fiscuer (Zeitsch. physiol. Chem., 1914, 91, 308).— 
The condensation product from 5-acetyl-2:4-dimethylpyrrole with 
formaldehyde or acetaldehyde recently described (Fischer and Zimmer- 
mann, this vol., i, 319) is ethyl 5-acetyl-2 : 4-dimethylpyrrole-3-carb- 
oxylate. R. V. 8. 


Distillation of Some Pyrrolecarboxylic Acids. Hans FiscHer 
and Heinricn Rése (Zeitsch. physiol. Chem., 1914, 91, 184—193).— 
When 2: 4-dimethylpyrrole-5-acetic acid is distilled, carbon dioxide is 
eliminated and trimethylpyrrole is produced. 

Distillation of 2 :4-dimethylpyrrole-5-propionic acid causes the loss 
of the propionic acid residue, and 2:4-dimethylpyrrole is chiefly 
formed. A substance crystallising in colourless needles, m. p. about 
60°, is also produced. This resembles the result of the distillation of 
bilirubic ester, which leads to the production of isophonopyrrole- 
carboxylic ester and phonopyrrolecarboxylic ester. 

Trimethylpyrrole-3-propionic acid yields on distillation chiefly 
tetramethylpyrrole, acetic acid being eliminated. 

Trimethylpyrrolepropionic acid can be prepared from hemin which 
has been reduced with hydrogen iodide and glacial acetic acid. ‘The 
mixture of esters, after saponification, is heated with an alcoholic 
solution of potassium ethoxide for three anda-half hours at 210° in a 
closed vessel, a pressure of 87 atmospheres being reached. 

Oxidation of bilirubin with sodium nitrite in particular conditions, 
an excess of nitrite being avoided, yields a small quantity of a 
colourless, crystalline substance, m. p. about 87—88°. R. -V. 8. 


The Hydroxylamine Derivatives of aé-Diketones and 
1-Hydroxy-2:5-dimethylpyrrole. E. E. Braise (Compt. rend., 
1914, 158, 1686—1688).—Hydroxylamine reacts with ad-diketones 
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in the normal manner giving either a mixture of the monoxime with a 
trace of the dioxime or the dioxime according to the amount of hydr- 
oxylamine used. Of the two diketones used, acetonylacetone yields 
a monoxime, b. p. 130°/11 mm., and s-dipropionylethane a monoxime, 
b. p. 137—140°/15 mm., and a diowime, m. p. 155°. The author has 
repeated Knorr’s work on the condensation of hydroxylamine with 
diacetylsuccinic ester, and finds certain differences in the stages of the 
reaction, The product of condensation is ethyl l-hydroxy-2 : 5-dimethyl- 
pyrrole-3 : 4-dicarboxylate, which on saponification yields successively 
an acid ester, the monoester and finally 1l-hydroxy-2 : 5-dimethyl- 
pyrrolecarboxylic acid. Contrary to the results of Knorr the monoester 
is a solid, m. p. 61°, and gives a sodiwm derivative, long needles 
stable in aqueous solution. The product obtained by Knorr on heating 
the mono-acid on an oil-bath is not l-hydroxydimethylpyrrole, but a 
product of polymerisation. 1-Hydroxy-2 :5-dimethylpyrrole is, how- 
ever, readily obtained by boiling the acid with water for a few minutes, 
saturating the solution with ammonium sulphate, and extracting with 
ether. It crystallises in needles, m. p. 44—45°, b. p. 126—127°/ 
19—20 mm., and slowly liqueties to a reddish-brown, viscous, product. 
Its constitution has been proved by reducing it with zine and 
hydrochloric acid, obtaining 2 : 5-dimethylpyrroline, identical in every 
respect with that obtained by Knorr on reducing 2 : 5-dimethylpyrrole. 
The aurichloride of the base has m. p. 102° (compare A., 1902, i, 54). 
W. G. 


N-Hydroxydihydroindoles and Their Transformation Pro- 
ducts. Gustav Heiter and Paut Wonperticn (Ber., 1914, 47, 
1617—1629).—When  o-nitrobenzylidenecyanoacetamide  (Issoglio, 
A., 1904, i, 526) is reduced by zinc dust and acetic acid, the products 
are 2-cyano-2 : 3-dihydroindole-2-carboxylamide (II) and the corre- 
sponding V-hydroxy-compound (1). 

N-OH NH 


\/\ crow): \/\ con)00- 
(I.) ( ioe, ree: Oh) ( Jee,” CO-NH, 


The hydroxy-derivative represents an intermediate stage in the 
reduction. It gives a deep blue coloration with ferric chloride, is 
insoluble in alkalis, and is neutral to litmus, whereas the hydroindole 
(II) which it yields on reduction is alkaline. In common with the 
corresponding carboxylic acid it forms well-defined salts without the 
elimination of water. These salts are dissociated by water and repre- 
sent the first of such derivatives of cyclic W-hydroxy-compounds. 
Similar derivatives of indole are not basic, from which it appears that 
the dihydroindole ring influences the basicity of the V-hydroxy-group. 

When the above N-hydroxy-compound was oxidised by chromic 
acid, the only product which could be isolated, and this to the extent 
of 50%, was the hydroindole, the curious result representing a 
reduction by an oxidising agent. The two compounds were hydrolysed 
to the corresponding 2-cyano-2-carboxylic acids by sodium hydroxide 
or hydrochloric acid, and in this case, also, chromic acid “ reduced ” the 
hydroxy-derivative. 
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Attempts were made to hydrolyse the 2-cyano-2 : 3-dihydroindole-2- 
carboxylamide by Bouveault’s method, but the product was 2-hydroxy- 
quinoline-3-carboxylamide, an interesting result from the point of 
view of the natura] synthesis of alkaloids with pyridine nuclei, for it is 
an example of the transformation of a pyrrole ring into a pyridine 
ring by the participation of a carbonyl group. 

The 2-cyano-1-hydroxy-2 : 3-dihydroindole-2-carboxylamide was also 
benzoylated in pyridine solution. The product (III) contained the 
hydroxy-group intact, for it still responded to the ferric chloride 
reaction. When dissolved in sodium hydroxide, it soon deposited a 
sodium salt of another compound (IV), in which a new ring was 
formed without the participation of the hydroxy-group. 


N-OH N-OH 
any CY Sggnreosim gy, /\aen>-g0m 


The corresponding acetyl derivative could not be crystallised, but it 
also dissolved in alkali to give the well-defined methyl compound 
analogous to IV. 

o-Nitrobenzaldehyde condenses with malononitrile in warm alcohol, 
yielding w-dicyano-o-nitrostyrene, NO,°C,H,*CH:C(CN),, in the form 
of colourless needles, m. p. 137°5—138°, which strongly irritate the 
mucous membrane. Only one cyano-group is hydrolysed when the 
comround is dissolved in concentrated sulphuric acid, the product 
being o-nitrobenzylidenecyanoacetamide. Issoglio (loc. cit.) prepared 
this by condensing o-nitrobenzaldehyde with cyanoacetamide in presence 
of ammonia, but it is better to use a few drops of diethylamine. The 
compound was reduced by zine dust and glacial acetic acid at 60° when 
the product was cooled, diluted slightly to dissolve zinc acetate, 
filtered, and diluted still further, when 2-cyano-1-hydroxy-2 : 3-dihydro- 
indole-2-carboxylamide (1) separated. This compound crystallises in 
long, yellow needles from hot water (75 parts), m. p. above 290°, and 
forms sparingly soluble salts with most acids, the hydrochloride being 
described. The filtrate from the hydroxy-compound was evaporated 
and nearly neutralised with ammonia, when 2-cyano-2 : 3-dihydroindole- 
2-carboxylamide (II) gradually separated. This also crystallised from 
water in yellow, interlocked spikelets, m. p. 237—-238°, and forms a 
pale yellow chromate. The compound was also prepared by reducing 
the hydroxy-derivative with zinc dust and ammonia, or by adding 
chromic acid to a solution of the substance in 5% sulphuric acid. 
Reduction with zinc dust and acetic acid on the water-bath yielded 
another base, C,,H,,0,N,, some re-arrangement having taken place. 

The above hydroxy-compound was hydrolysed by 50% potassium 
hydroxide or by 23% hydrochloric acid at 220°, when 2-cyano-1-hydroxy- 
2 : 3-dihydroindole-2-carboxylic acid, C,,H,O,N,, was obtained in yellow 
needles which scarcely dissolve in organic media, but may be recrystal- 
lised from hot, dilute solutions of sodium acetate. The same acid may 
be obtained by reducing o-nitro-a-cyanocinnamic acid by zinc dust and 
acetic acid at 25°, but the reduction proceeds farther at 80°, and 
leads to the formation of 2-eyano-2 : 3-dihydroindole-2-carboxylic acid, 
C,,H,O,N,, in colourless crystals. The latter acid was also prepared 
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by hydrolysing the corresponding amide, by reducing the hydroxy- 
amide (1) with zinc and sodium hydroxide and by the action of chromic 
acid on the above corresponding hydroxy-acid. 
Nitrous fumes, from arsenious oxide, were passed into a 1% aqueous 
solution of 2-cyano-2 : 3-dihydroindole-2-carboxylamide at 60°, when 
yellow crystals of 2-hydroxyquinoline-3-carboxyl- 
N amide (annexed formula), m. p. 290—291°, 
Fin “Non gradually separated. The constitution was proved 
CO-NH,  >Y hydrolysis with dilute sodium hydroxide to 
wy te 2 the known acid. 
2-Cyano-1-hydroxy-2 : 3-dihydroindole-2-carb- 
oxylobenzamide (III) forms colourless leaflets from acetic acid and 
benzene, but sparkling, yellow leaflets from alcohol, and the com- 
pound IV crystallises in hygroscopic, yellow needles, which are 
hydrolysed by 15% sulphuric acid at 180° 
N-OH to benzoic acid and the sulphate of 2-cyano-1- 
ANY Noon -C-OH hydroxy-2:3-dibydroindole-2-carboxylic acid. 
| i -E The corresponding methyl compound (annexed 
\ 7 ©:CMeN formula) was obtained by dissolving the crude 
acetyl derivative, prepared by the action of 
acetic anhydride and sulphuric acid, in sodium hydroxide, when the 
yellow sodium salt crystallised. J.C. W. 


Preparation of a-Methyltryptophan and Its Behaviour in 
the Animal Organism. A. E..iincer and Z. Matsuoka (Zeitsch. 
physiol. Chem., 1914, 91, 45—57).—2-Methylindole-3-aldehyde con- 
denses with hippuric acid in the presence of sodium acetate and acetic 
anhydride on the water-bath, forming the lactone, 

' —=CPh 
CJH,N-OH:0<_f : 
When this is heated with 1% sodium hydroxide until ammonia is 
evolved, filtered, and the undissolved portion treated in the same way, 
an alkaline solution is obtained from which, by the action of dilute 
sulphuric acid, 2-methylindole-a-benzoylaminoacrylic acid, 
C,9H,,0;N), . 
is precipitated ; it forms colourless prisms, m. p. 205° (decomp.). This 
acid on reduction with sodium and boiling alcohol yields a-methyl- 
tryptophan, C,A,N-CH,*CH(NH,)-*CO,H, which crystallises in needles, 
and on heating becomes coloured at 215° and is completely melted at 
about 234°. The sodium B-naphthalenesulphonate, 
C,H,N-CH,°CH(CO,Na)-NH-°SO,°C,,H,, 
crystallises in needles, m. p. 172—173°. a-Methyltryptophan on 
oxidation with ferric chloride yields 2-methylindole-3-aldehyde, 
identical with that of Plancher and Ponti (A., 1907, i, 341). 

After injection of a-methyltryptophan into rabbits, no kynurenic 
acid could be found in the urine. 

a-Methyltryptophan does not give colorations either with bromine 
water or with glyoxylic acid and sulphuric acid, This makes it pro- 
bable that the a-C-atom of the pyrrole nucleus is concerned in these 
reactions (compare Homer, A., 19153, ii, 451). R. V.S. 
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Colourless Additive Products of Quinoline and Pyridine 
with Fluorescein. O. Fiscner and W. Horrmann (Ber., 1914, 47, 
1578—1579).—On recrystallising fluorescein from quinoline and 
pyridine, colourless compounds, ©,,H,,0,;,3C,H,N (prisms) and 
C,)H,,0,,30,H,N (needles or prisms), are respectively obtained ; 
separation of the crystals is aided by the addition of ether and a little 
light petroleum to the solutions. The quinoline compound is decidedly 
the more stable, but, on keeping, both slowly lose the added base with 
assumption of a yellow.colour. It is believed that the compounds 
contain the lactonic modification of fluorescein. 

Oddo has recently described additive compounds of fluorescein with 


1—3 molecules of pyridine (A., 1913, i, 1110), but these were yellow. 
D. F. T. 


The Homologues of Acridine Resulting from the Nuclear 
Methylation of Aromatic Bases. C. Lizpermann and M. Karpos 
(Ber., 1914, 47, 1563—1576).—In the course of a recent investigation, 
the authors have noticed the formation of a certain amount of 
homologues of acridine in the nuclear methylation of homologues 
of aniline (A., 1913, i, 276). The experiments have now been repeated 
on a larger scale with 1 to 1} kilos. of the hydrochlorides of the 
respective bases, which were heated with methyl alcohol in an auto- 
clave for five hours at 250—260°. In all cases the products were 
tarry, more so than those obtained on a smaller scale in a glass tube ; 
for the method of separating the resulting complicated mixtures, 
reference must be made to the original. The acridine derivatives were 
found in the less volatile portions, and formed colourless or yellow, 
crystalline solids of high m. p., which gave feebly fluorescent solutions. 
They dissolved in hydrochloric and sulphuric acids to yellow solutions, 
which, when treated with ammonia, gave emulsions which subsequently 

deposited colourless needles. 


fron Ve Oa" To explain the change in 


| colour, it is suggested that 


| an 
Nhe \4A ; et the acridine molecules can 


exist in the annexed tauto- 
meric forms, the latter representing the coloured compounds. 
In the methylation of m-toluidine in this way, the portion of the 
product, b. p. above 360°, contained some tetramethylacridine, 
C,,H,N Me,, 
yellow needles, m. p. 252—257°; platinichloride, sparingly soluble ; 
dichromate, an orange-yellow, crystalline precipitate ; methiodide, orange 
needles, Reduction of tetramethylacridine by heating with dilute 
hydrochloric acid and zinc dust gave tetramethyldihydroacridine, 
C,,H,NMe,, 
colourless leaflets, m. p. 279—281°, which does not fluoresce either in 
alcoholic or acidic solution, but gradually oxidises in solution, re- 
generating the tetramethylacridine. A trimethylacridine, C,,H,N Me,, 
yellow prisms, m. p. 203—206°, and a dimethylacridine, m. p. 1 12—113°, 
were also separated from the reaction product. 
From the product obtained with m-4-xylidine were isolated two 
hexamethylacridines, one forming yellow needles, m. p. 208—210°, the 
other also consisting of yellow needles, m. p. 120—123° ; hydrochloride, 


C,H 
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deep yellow and sparingly soluble. A colourless tetramethylacridine 
(porsibly 1:3: 7:9) was also separated, m. p. 93—99° (compare 
Senier and Compton, T., 1907, 91, 1927) ; dichromate; persulphate, 
yellow, crystalline precipitate. isoDuridine was also detected in the 
fraction, b. p. 250—310°, being separated in the form of its acetyl 
derivative. 

m-5-Xylidine gave a mixture of products from which an almost 
colourless tetramethylacridine (probably 2:4:6:8), m. p. 200—210°, 
was obtained; hydrochloride gives solution with a deep green 
fluorescence. A small quantity of a hexamethylacridine was also 
separated as the platinichloride ; methiodide, orange-red needles. 

In the reaction product obtained with y-cumidine, a hexamethyl- 
acridine (probably 1:3: 4:6:7:9), yellow needles, m. p. 213—215°, 
was obtained ; hydrochloride and sulphate, orange-red ; dichromate, 
orange ; platinichloride, red. This was converted by reduction into 
the corresponding hexamethyldihydroacridine, colourless leaflets, m. p. 
201°. isoDuridine was also present in good amount (compare 
Limpach, A., 1888, 464). D. F. T. 


10-Hydroxyacridone and “ Acridol.” A. Kireci and ALFRED 
Feure (Ber., 1914, 4'7, 1629—1640).—A few years ago, it was dis- 
covered that o-nitrobenzaldehyde condenses with benzene to form 
phenylanthranil, and a yellow substance, C,,H,O,N, which gives 
orange alkali salts (A., 1908, i, 549). The latter compound has 
now been investigated. Its formation might be due to the oxidation 
of phenylanthranil, C,,H,ON, or to the elimination of water from 
o-nitrobenzhydrol, C,,H,,O,N. The substance contains a hydroxyl 
group, and, assuming that it is an acridine derivative, since 
arylanthranils are readily transformed into such compounds, it seemed 


probable that it is 10-hydroxyacridone, CoH <N OH) > Coe That 


the hydrexyl group has not migrated to a carbon atom is shown by 
comparing the substance and its methyl ether with the four C-hydroxy- 
acridones and their ethers. The assumption that the compound does 
belong to the acridine series is justified by the formation of dihydro- 
acridine on complete reduction. 

When 10-hydroxyacridone is reduced by mild agents, the products 
are acridine and another base, isomeric with acridone, which is con- 
sidered to be the supposed unstable and somewhat hypothetical 
“ acridol,” OE >C,H,. It has been assumed that this com- 
pound would immediately isomerise to acridone, and Graebe and 
Lagodzinski (A., 1893, i, 649) used this theory to explain the 
formation of acridone, rather than acridol, during the replacement of 
chlorine by hydroxyl in 5-chloroacridine. The compound is stable in 
hot hydrochloric or concentrated sulphuric acids, however, and is only 
rearranged by acetic anhydride. The above reaction of Graebe’s is 
therefore explained by the scheme: 

CCl CCl(OH)_ . ' 

OB <>0,H, 22 O,8.< one >OH, 22 


08 .<ya Oly. 
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The authors had hoped to postpone publication until they were able 
to prepare more of the hydroxyacridone, but the announcement of 
a paper by Drechsler, in which, unknowingly, acridol is described, 
has led them to make the present record of their results. 

The yield of 10-hydroxyacridone, obtained by the condensation of 
o-nitrobenzaldehyde with benzene, is only about 5% of the amount 
of the aldehyde employed. The compound forms deep yellow needles, 
m. p. 255—256°, and is converted by methyl sulphate into 10-methoxy- 
acridone, which crystallises in pale yellow, sparkling needles, m. p. 
153°, and exhibits a marked violet fluorescence in alcoholic solution. 
A solution of the substance in very dilute sodium hydroxide was 
gradually treated with sodium amalgam at room temperature, with 
shaking, when a mixture of acridone, acridol, and dihydroacridine was 
obtained. The former two bases were extracted by 59, hydrochloric 
acid, and then dissolved in boiling light petroleum. Acridol 
(5-hydroxyacridine) crystallised, on cooling, in long, slender, yellow 
needles, m. p. 169°. The solutions in alcohol, concentrated sulphuric 
acid or hydrochloric acid exhibit green fluorescence. The sulphate, 
picrate, and dichromate are very sparingly soluble. On reduction with 
sodium amalgam in boiling alcohol, it is reduced to dihydroacridine, 
and when treated with phosphoryl chloride, it is converted into 
5-chloroacridine. 

For the preparation of 4-methoxyacridone, 2: 6-dinitrotoluene was 
converted into 2-chloro-6-methoxy benzoic acid (Ullmann and Panchaud, 
A., 1907, i, 63) and this condensed with aniline to form 3-methoxy- 
diphenylamine-2-carboxylic acid (1), which crystallises in colourless 
needles, m. p. 110—111°. When this is dissolved in cold concentrated 
sulphuric acid, it forms a sulphonic acid of 4-methoryacridone, 

C,,H,,0,NS, 
in yellow needles, m. p. 240—245° (decomp.), the sodium, bariwm and 
silver salts of which were prepared. When the carboxylic acid is 
treated successively with phosphorus pentachloride and aluminium 
chloride, however, the desired condensation to 4-methoxyacridone (II) 


is achieved. 
OMe OMe CO 
(I.) (Yoon —~> @ fee 
\7F ae ara \4 


The latter compound was purified through the yellow picrate, m. p. 
about 200°, and forms a pale yellow, microcrystalline powder, m. p. 
346—348°. It is remarkable in that it dissolves readily in dilute acids. 
It is known that acridone is basic (compare A., 1909, i, 255), but the 
proximity of the methoxy-group to the carbony] group increases the 
basicity considerably. J.C. W. 


Constitution and Colour of Azine, Azoxine, and Thiazine 
Dyes. III. Quinoneimide Dyes. F. Kenrmann, E. Havas, and E. 
Granpmouein (Ber.,'1914, 4'7, 1881—1903).—The authors give a tabular 
summary of the colours and absorption spectra of the dyes of these three 
classes in aqueous sulphuric acid solution, the sulphates being preferably 


———— 


SS 
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examined, since hydrochloric and hydrobromic acid often introduce 
halogen and exert a reducing action at the same time. The results 
obtained lead to a large number of deductions, some of the most 
important of these being as follows. 

‘In all concentrations of acid phenazthionium salts give the same colour 
and the same spectrum, characterised by six sharp and two indistinct 
maxima. 1l-Aminophenazthionium, however, gives two series of salts, 
the mono-acid ones being green and giving spectra with three sharp 
maxima, The greenish-orange solutions corresponding with the diacid 
salts give a spectrum virtually identical with that of phenazthionium 
salts. Hence the orange solutions of the amine contain only ortho- 
quinonoid salt, and the same is the case with the green solutions. 
3-Aminophenazthionium salts are differently constituted, and are hence 
probably para-quinonoid. The para-quinonoid imine-base is orange ; 
addition of acid to the imino-group gives a violet mono-acid salt and 
thus results in deepening of the colour, which is enhauced by further 
addition of acid to the azine nitrogen, the diacid salt being green. 
The 1 : 3-diamine gives three series of salts, wono-, di- and tri-acid, all 
of them showing dichroism; the mono-acid salt consists of an 
equilibrated mixture of ortho- and para-quinonoid salt, and this is 
probably also the case with the di- and tri-acid salts. The violet 
mono-acid salt of the 3:6-diamine (Lauth’s violet) gives bands very 
near to those of the corresponding 3-monoamine salt, but are partly of 
shorter wave-length and so result in brightening of the colour, which 
is also more intense; this double effect is to be ascribed to the 
symmetrical position of the 6-amino-group. The relatiovs of the 
3:6-diamine to the 3-amine become quite clear if a paraquiuonoid 
constitution is attributed to its three series of salts. Optically, 
methylene-blue is a normal methylated Lauth’s violet, but apparently 
it gives only two series of salts, possibly because the diacid salt 
resembles closely the mono-acid salt in its subjective colour. 

In all concentrations of sulphuric acid, phenazoxonium gives only 
one series of reddish-violet salts. 1-Aminophenazoxonium behaves 
exactly as l-aminophenazthionium and is ortho-quinonoid in both 
mono- and di-acid salts. 3-Aminophenazoxonium is analogous to 
3-aminophenazthionium and, like its mono- and di-acid salts, is of 
para-quinonoid structure. With the diamines the relations are far 
more complicated and less clear, Like the isologous sulphur deriv- 
ative, the 1:3-diamine probably forms three series of salts, the 
monc-acid salt being greenish-orange-yellow and the diacid cherry- 
red; the latter is, however, really a mixture of a para-quinonoid, 
yellowish-red diacid salt with an ortho-quinonoid violet triacid salt. 
The 3:6-diamine shows three distinct series of salts, and the tetra- 
methyl-3 : 6-diamine is characterised optically as its methyl homologue. 

The parent substances of the azine-dyes, phenazine, methylphen- 
azonium, and phenylphenazonium give two series of salts, and can 
only be ortho-quinonoid. With l-aminophenylphenazonium the results 
are in accord with the assumption of au ortho-quinonoid constitution 
for its three series of salts. The various observations for and ayaiust 
the different constitutions for aposafranine (3-aminophenylphen- 
azonium) salts are fully discussed, the weight of the evidence being in 
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favour of the para-quinonoid configuration for the red mono-acid salts ; 
as regards the brownish-red triacid salts, the almost complete identity 
of their behaviour with that of phenylphenazonium scarcely allows a 
doubt of their ortho-quinonoid structure, whilst the green diacid salts 
are evidently mixtures of much para-quinonoid and little yellow ortho- 
quinonoid di-salts. Here, also, more complicated relations are met 
with the diamines. In the case of phenosafranine (3 : 6-diaminophenyl- 
phenazonium), the spectrometric data indicate that the mono-, di-, and 
tri-acid salts are para-quinonoid and the tetra-acid salt ortho- 
quinonoid. With the 1:3-diamine, the mono- and di-acid salts are 
para-quinonoid, and the tri- and tetra-acid salts orthoquinonoid. 
With the 2-6-diamine the mono-, di-, and tri-acid salts are para- 
quinonoid, and the tetra-acid salt ortho-quinonoid. As has been shown 
by Havas and Bernhard (A., 1913, i, 1245), the 3: 11-diamine exhibits 
all the behaviour of an aposafranine with an external amino-group ; its 
first three series of salts are hence para- and the last ortho-quinonoid. 
The 2 : 13-diamine differs from all its isomerides in that it contains no 
amino-group in the para-position to the tervalent nitrogen, and cannot 
therefore exhibit any relations with aposafranine; the fundamental 
2-aminophenylphenazonium, from which it differs only in the external 
amino-group, is, however, insufficiently known, especially as regards 
its spectroscopic behaviour, to admit of discussion of the relationships 
between the two compounds. 

The above conclusions contradict, in certain respects, the results of 
Pummerer and Gassner (A., 1913, i, 991). a. ES. 2 


Selenazine Colouring Matters. Hueco Baver (Ber., 1914, 47, 
1873—1881),—For the preparation of selenazine colouring matters 
the author uses a method analogous to that employed by Kehrmann 
(A., 1900, i, 61; 1913, i, 1383) for obtaining 1 : 3-diaminophenaz- 
oxonium and phenazthionium salts, 

o-Pierylaminophenylselenol, SeH-C,H,-NH°C,H,(NO,),, prepared by 
the action of picryl chloride on the zinc calt of o-aminophenylselenol 
(compare A., 1913, i, 263), forms a brownish-red powder, and is con- 

NH NO verted by alcoholic alkali hydroxide into 3:5- 
/N/S* ce dinitrophenselenazine (annexed formula), which 
) forms almost black, shining needles, m. p. 
NO, 195—196°, and exhibits properties analogous to 

Vy ue cab those of 3 : 5-dinitrophenthiazine fdlinions Kehr- 
mann and Schild (A., 1900, i, 62). By careful 

nitration or by the action of sodium nitrite and glacial acetic acid, 
this compound is converted into 3:5 : 9-trinitrophenselenazine 
NH NO (annexed formula), which forms a crystalline 

powder composed of opaque prisms, m. p. 


2 

f ye a, » 220—223°. Like the gary ne. substi- 

NO, NO, tuted nitrophen-oxazines and -thiazines, these 

ae 4 bs ees compounds o— intensely-coloured sodium 

2 salts soluble in alcohol, that of the dinitro- 
phenselenazine being violet and that of the trinitro-derivative blue. 

Reduction of the above nitro-compounds by means of stannous 

chloride and hydrochloric acid leads to the double tin salts of amino- 
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selenazines, which are converted by oxidation with ferric chloride into 
the selenazine colouring matters, and must be regarded as phenaz- 
selenonium salts of ortho-quinonoid structure. 
N NH, 3:5-Diaminophenazselenonium chloride (an- 
ed formula) forms long, dark green needles 
YAN" ree ivi 6 sa 
(| ho 3H,0) giving a gue tanning a — 
ion. ‘The corresponding nitrate, dichromate, an 
al ws -™ platinichloride mn. sparingly soluble. Sodium 
hydroxide precipitates the base in red flocks, 
dissolving in ether to an orange solution. Concentrated sulphuric 
acid dissolves the colouring matter with formation of a brown colora- 
tion, red by transmitted light ; addition of a trace of water gives a 
deep green solution, whilst more water yields a brown, discoloured 
liquid. Tannin-mordanted cotton is dyed olive-brown. 
3:5:9-Zriaminophenazselenonium chloride, C,,H,,N,SeCl,1$H,0, 
forms metallic-green needles, giving a violet solution in hot water. 
Tannin-mordanted cotton is dyed violet of a bluer tint than that given 
by the corresponding thionium chloride. Sodium hydroxide precipitates 
the base in reddish-brown flocks, sparingly soluble in ether to a 
reddish-brown solution. The colouring matter dissolves in concentrated 
sulphuric acid with development of a dark blue coloration, changing 
to brownish-green and then to violet on continued addition of water, 
the colouring matter being ultimately precipitated. The corresponding 


NO nitrate, dichromate, and platini- 

N(NO,) chloride are only sparingly soluble. 
4/\/ ; \4 * 3:5: 9-T7'rinitrophenselenazinenttro- 
NOx /——8e—-—\_) Fe amine (annexed formula), obtained 


on nitrating 3: 5-dinitrophenselen- 
azine in glacial acetic acid with excess of nitric acid, forms dark red, 
indistinct crystals, m. p. 182° with previous sintering, and on reduc- 
tion and subsequent oxidation gives 3:5 : 9-triaminophenazselenonium 
chloride. 
Like the corresponding oxazines and thiazines, the selenazine 
colouring matters rendered the trypanosomes blepharoplast-free. 
T. H. P. 


Hydrazides and Azoimides of Organic Acids. XXVII. 
Hydrazide and Azoimide of m-Nitro- and p-Bromo-hippuric 
Acid. Tuxopor Curtius (J. pr. Chem., 1914, [ii], 89, 481—507).— 
A continuation of previous work (compare A., 1902, i, 302, and 
earlier papers). 

[With Roperr Ramron Ha.taway.|—Ethyl m-nitrohippurate, 
prepared by esterifying the acid by the hydrogen chloride method 
(compare Franzen, A., 1909, i, 576), has m. p. 75°, and reacts with 
hydrazine hydrate in hot alcoholic solution, yielding m-nitrohippuryl- 
hydrazide, NO,*C;H,-CO-NH-CH,°CO-NH-NH,, which crystallises 
with 1H,O in long, colourless needies and in the anhydrous condition 
has m. p- 159°. When shaken with benzaldehyde in hot aqueous 
solution the hydrazide forms a benzylidene derivative, 

NO,°C,H,-CO-NH-CH,:CO-NH:N:CHPh, 
m, p. 189°5° ; the o-hydroaybenaylidene derivative orystallises i in slender, 
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yellowish-white needles, m. p. 244°; the cinnamylidene derivative in 
slender, pale yellow needles, m. p. 233°. 

Acetone-m-nitrohippurylhydrazone, 

NO,°C,H,*CO:NH°CH,°CO-NH:N:CMe,, 
prepared by heating the hydrazide in acetone solution, has m. p. 
192°. 

When heated with benzophenone and alcohol at 120° the hydrazide 
yields benzophenone-m-nitrohippurylhydrazone, white leaflet<, m. p. 
129°, together with s-di-m-nitrohippurylhydrazide, 

N,H,(CO-CH,°N H-CO-O,H,-NO,),, 

crystallising in slender leaflets which become brown at 240° and char 
at 270°. The latter compound is also produced by the addition of 
iodine to a hot alcoholic solution of m-nitrohippurylhydrazide. 
m-Nitrohippurylazoimide, NO,*C,H,*-CO-NH-CH,°CON,, prepared by 
adding a solution of the hydrazide and sodium nitrite in aqueous 
sodium hydroxide to dilute acetic acid at a low temperature, separates 
as a yellow powder which suddenly decomposes at 74°, and explodes 
when rapidly heated. It slowly decomposes when kept, and dissolves 
in aqueous sodium hydroxide, yielding blood-red solutions. 

Ethyl m-nitrobenzoylaminomethylcarbamate, 

NO,°C,H,°CO*N H:CH,*NH-CO, Et, 
obtained by boiling an alcoholic solution of the preceding azoimide, 
crystallises in small, white leaflets, m. p. 170°, and is hydrolysed by 
acids to m-nitrobenzoic acid, ammonia, formaldehyde, carbon dioxide, 
and alcohol. The methyl ester, prepared in a similar manner, crystal- 
lises in leaflets, m, p. 181°5°; the benzyl ester forms slender, snow- 
white needles, m. p. 172°5°. 

When boiled with water, the azoimide is converted into s-di-m-nitro- 
benzoylaminomethylcarbamide, CO(NH*CH,*NH-CO-C,H,-NO,),, m. p. 
237°, which is accompanied by a small amount of a substance, m. p. 
212—213°. The azoimide reacts with aniline in benzene solution at 
the ordinary temperature, yielding m-nitrohippuranilide, 

NO,°C,H,*CO-NH-CH,:CO-NH Ph. 
This has m. p. 233—234°, and is also formed by heating m-nitro- 
hippuric acid with aniline. If the interaction of the azoimide and 
aniline is carried out in boiling benzene solution, phenyl-m-nitro- 
benzoylaminomethylcarbamile, NO,*C,H,-CO-NH-CH,:NH-CO-NHPh, 
m. p, 213°5°, is produced. In a similar manner, p-toluidine gives rise 
to m-nitrohippur-p-toluidide, m. p. 206°, and p-toly/-m-nitrobenzvyl- 
aminomethylcarbamide, NO,*C,H,-CO*NH°CH,*NH-CO-NH°-C,H,, 
m-Nitrohippurylaminoacetic acid, 
Nv,°C,H,*CUO*N H-CH,°CO-N H°CH,°COU,H, 

prepared by slowly adding aqueous sodium hydroxide to an alcoholic 
solution of m-nitrohippurylazoimide and aminoacetic acid, crystallises 
in slender, white needles,ewhich become brown at 188°, m. p. 196° 
(decom p.). 

Hippuric acid may be obtained from benzoylazoimide and amino- 
acetic acid in a similar manner. 

{With Heimrich Het. |—p-Bromohippurylhydrazide (A., 1913, i, 
897), prepared from ethyl p-bromohippurate and hydrazine hydrate in 
alcoholic solution, forms a hydrochloride, crystallising in lustrous, 
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silvery leaflets, m. p. 261°, and reacts with benzaldehyde in hot 
aqueous solution, yielding a benzylidene derivative, 

C,H,Br-CO-N H:CH,°CO-NH:N:CHPh, 
which crystallises in elongated leaflets, m. p. 223°. With acetone it 
yields acetone-p-bromophenylhippurylhydrazone, leaflets, m. p. 215°. 
When heated with ethyl acetoacetate, it gives rise to ethyl B-p-bromo- 
hippurylhyd1 azonobutyrate, 

C,H, Br-CO-NH-CH,°CO-NH-N:CMe-CH,:CO, Et, 
crystallising in slender, yellow needles (decomp. 240—250°, with 
previous sintering at 175°). The latter compound is accompanied by a 
substance, m. p. 118°, together with s-di-p-bromohippurylhydrazide, 
N,H,(CO-CH,*NH-CO-C,H,Br),, which crystallises in small needles 
(decomp. above 250°), and is also obtained by the addition of iodine to 
a hot alcoholic solution of p-bromohippurylhydrazide. 

a-p- Bromohippuryl-B-benzoylhydrazide, 

C,H, BreCO-NH-CH,-CO-NH-NHBz, 

prepared by benzoylating the hydrazide in the presence of aqueous 
sodium hydroxide, forms microscopic needles, m. p. 244°. When boiled 
with alcohol, p-bromohippurylazoimide (loc. cit.) yields ethyl p-bromo- 
benzoylaminometh ylcarbamate, C,H,Br-CO-NH-CH,°NH-CO,Et, which 
crystallises in felted, silvery leaflets, m. p. 171°, and is also obtained 
by the interaction of alcohol and p-bromobenzoylaminomethylcarb- 
imide (loc. cit.). 

Methyl p-bromobenzoylaminomethylcarbamate forms lustrous, silvery 
needles, m. p. 212°. 

Di-p-bromobenzoylaminodimethylcarbamide, prepared by heating 
p-bromobenzoylaminocarbimide with water, has m. p. 261°, and is 
hydrolysed by sulphuric acid to formaldehyde, carbon dioxide, ammonia, 
and p-bromobenzoic acid. 

p-Bromohippurylazoimide reacts with aniline in benzene solution 
at the ordinary temperature, yielding p-bromohippuranilide, 

C,H, Br-CO-N H-CH,°CO-NHPh, 
leaflets, m. p. 233°; p-bromohippur-p-toluidide has m. p. 220°. If the 
interaction of aniline and the azoimide is carried out in boiling benzene 
solution and excess of aniline employed, phenyl-p-bromobenzoylamino- 
methylearbamide, C,H,BreCO-NH-CH,*NH-CO-NHPh, is produced. 
This crystallises in slender, colourless needles, m. p. 226—227°. 
F. B. 


Hydrazides and Azoimides of Organic Acids. XXVIII. 
Hydrazide and Azoimide of Lauric, p-Nitro- and pChloro- 
benzoic Acids. Turopor Curtius (J. pr. Chem., 1914, [ii], 89, 
508—535. Compare preceding abstract)—An account of the pre- 
paration of undecylamine, p-nitro- and p-chloro-benzylamine from 
lauric, p-nitrobenzoic and p-chlorobenzoic acids by the method indi- 
cated in the following scheme: R-CO,Et —> R-CO-NH-NH, —> 
R-CO-N, "YO! R-NH-CO,Et —> R-NH,. 

[With Curistian ScHirziewn. |}—Laurylhydrazide, 

C,,H,,*CO-NH-NH,, 
prepared by heating ethyl laurate (b. p. 163°/25 mm.) with hydrazive 
VOL. CVI. i, 3” 


i. 874 ABSTRACTS OF CHEMICAL PAPERS, 


hydrate at 130°, erystallises in fatty leaflets of a silvery lustre, m. p. 
104°5°, and forms with ethereal hydrogen chloride a hydrochloride, 
erystallising in long needles which sinter at 140°, m. p. about 165° 
(decomp.). When heated with benzaldehyde in alcoholic solution it 
yields a benzylidene derivative, C,,H,,;CO-NH:N:CHPh, white 
needles, m. p. 79°, together with -dilaurylhydrazide, 
N,H,(CO°C,, Hys)q5 

which separates from alcohol in small needles, m. p. 149°, and on treat- 
ment with alcoholic potassium hydroxide forms a potassium salt, 

C,,H,,0,N,K, asians 
small needles, m. p. 225° (not sharp). The dilaurylhydrazide is best 
obtained by the action of iodine on the monohydrazide in hot 
aqueous-alcoholic solution. <Acetonelaurylhydrazone, 

C,,H,,CO-NH-N:CMe,, 

prepared from the hydrazide and acetone, crystallises in spherical 
aggregates of small needles, sintering at 75°, m. p. 88°. 

When heated with ethyl acetoacetate in alcoholic solution, lauryl- 
hydrazide yields ethyl B-laurylhydrazonobutyrate, 

C,,H,,*CO-NH:N:CMe-CH,°CO,Et, 
microscopic needles, m. p. 75°, together with 1-amino-2 : 5-diundecyl- 
1:3: 4-triazole, m. p. 142°, which is readily obtained by heating lauryl- 
hydrazide at 160°, and has been previously described by Stollé and 
Schitzlein (A., 1904, i, 697) as a diundecyldihydrotetrazine. 

Benzoyl-laurylhydrazide, C,,H,,*CO*-NH*NHBz, prepared by heating 
laurylhydrazide with benzoy! chloride, forms fatty flakes, m. p. 95°, 
with previous sintering at 80°. It is accompanied by dibenzoy]l- 
hydrazide and s-dilaurylhydrazide. 

Laurylazoimide, C,,H,,*CO*N,, is obtained as an oil by the action of 
nitrous gases on an aqueous suspension of the hydrazide. In ethereal 
solution it reacts with ammonia and aniline, yielding the correspond- 
ing amide and anilide respectively. When boiled with‘methy! alcohol it 
is converted into methyl undecylcarbamate, m. p. 45° (compare Jeffreys, 
A., 1899, i, 730), which is hydrolysed by concentrated hydrochloric acid at 
110° to undecylamine ; ethyl undecylcarbamate, C,,H,,*NH-CO,Et, has 
b. p. 178°/13 mm., m. p. about 30°. 

s-Diundecylcarbamide, CO(NH-C,,H,,).. prepared by slowly adding 
an ethereal solution of laurylazoimide to boiling water, crystallises in 
small, lustrous needles, m. p. 105°. 

Undecylamine is most readily prepared by distilling the preceding 
carbamide or methyl undecylearbamate with calcium hydroxide ; 
the hydrochloride, platinichloride, yellow spangles (decomp. 190°), 
and white amorphous additive compound with mercuric chloride are 
described. 

[With Frrepricn W1encReen. |—Methy] p-nitrophenylacetate reacts 
with hydrazine hydrate at 100°, yielding p-nitrophenylacetylhydrazide, 
NO,°O,H,*CH,°CO-NH'NH,, which crystallises in yellow needles 
having a magnificent satin lustre, m. p. 167°, and forms a hydrochloride, 
yellowish-white needles, m. p. 251° (decomp.) ; the benzylidene deriv- 
ative, NO,"C,H,-CH,-CO-NH-N:CHPh, crystallises in lustrous, white 
leaflets, m. p. 202° (decomp.) ; the p-hydrowybenzylidene derivative in 
yellowish-white needles, m. p. 216°. 
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Ethyl B-p-nitrophenylacetylhydrazonobutyrate, 
NO,°C,H,*CH,-CO-NH-N:CMe’CH,°CO, Et, 

prepared by shaking the hydrazide with ethyl acetoacetate in aqueous 

solution, has m. p. 148—149°, and when boiled with water loses 

nitrogen with the formation of a substance, m. p. 163°. 
s-Di-p-nitrophenylacetylhydrazide, N,H,(CO-CH,°C,H,°NO,),, ob- 

tained by the action of iodine on the monohydrazide in hot alcoholic 

solution, crystallises in yellow needles, m. p. 267—271°. 

The monohydrazide is converted by the action of nitrous acid into 
p-nitrophenylacetylazoimide, NO,"C,H,*CH,°CO:N,, m. p. 45° (decomp.), 
which reacts with boiling alcohol to form ethyl p-nitrobenzylcarbamate, 
m, p. 115—116°, and s-di-p-nitrobenzylcarbamide respectively. 

The two last-named substances are hydrolysed by hydrochloric acid 
to p-nitrobenzylamine (compare Hafner, A., 1890, 486). 

[With Witnetm Krautu. |—p-Chlorophenylacetylhydrazide, prepared 
from ethyl p-chlorophenylacetate, b. p. 253°/749 mm., and hydrazine 
hydrate in alcoholic solution, crystallises in long, colourless needles, 
m. p. 170°, and forms a hydrochloride, crystallising in long, slender 
needles, which begin to decompose at 100°, m. p. 150° (complete 
decomp.) ; the benzylidene derivative separates from dilute alcohol in 
rosettes of slecder, white needles, m. p. 164°; the p-hydroxybenzylidene 
derivative crystallises in yellow needles, m. p. 224°. <Acetone-p- 
chlorophenylacetylhydrazone, O,H,Cl-CH,*CO-NH-N:CMe, forms 
lustrous, white leaflets, m. p. 143°; ethyl B-p-chlorophenylacety/- 
hydrazonobutyrate, C,H,Cl-CH,-CO-NH-N:CMe:CH,°CO,Et, minute, 
colourless needles, m. p. 128°. 

The hydrazide reacts with iodine in hot alcoholic solution, yielding 
s-di-p-chlorophenylacetylhydrazide, N,H,(CO°CH,°C,H,Cl),, slender 
needles, m. p. 255°, and with nitrous acid to form p-chlorophenylacetyl- 
azoimide, which is converted by boiling with 85% alcohol into ethyl 
p-chlorobenzylearbamate, C,H,Cl-CH,-NH°CO,Et, slender leaflets, 
m. p. 62°, and s-di-p-chlorobenzylcarbamide, CO(NH-CH,°C,H,Cl),, 
small, colourless needles, m. p. 225°. p-Chlorobenzylamine, prepared 
by hydrolysing the two last-named compounds with concentrated 
hydrochloric acid, has b. p. 215°/734 mm. ; the hydrochloride and 
carbonate have m. p. 259° and 120° respectively (Jackson and Field, 
A., 1881, 804, give 239—241° and 114—115°); the platinichloride, 
crystallises in minute, pale yellow leaflets, m. p. 244°; the aurichloride, 
in lustrous, golden leaflets, m. p. 160°; the benzoyl derivative forms 
colourless needles, m. p. 140°. F. B. 


Mode of Oxidation of Indigotin. Huco E. Waansr (J. pr. Chem., 
1914, [ii], 89, 377—414).—In the estimation of indigotin by the titra- 
tion of its disulphonic acid with potassium permanganate, the amount 
of the latter used is always less than the theoretical. In order to 
discover the cause of this discrepancy the author has undertaken a 
systematic examination of the oxidation of indigotindisulphonic acid 
under various conditions. He confirms the results of previous ob- 
servers that the amount of permanganate used is, on the average, 
12°6% less than the theoretical, and this remains constant up to 
dilutious of i : 4000—5000. 


3n 2 
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Addition of manganese sulphate to the indigotin solution slightly 
increases the amount of permanganate used. Experiments carried 
out in an atmosphere of carbon dioxide and of oxygen show that the 
results cannot be attributed to atmospheric oxidation of the indigotin 
solution. 

The divergence from the theoretical value is less marked if a large 
amount of sulphuric acid is added, and the conclusion is therefore 
drawn that the water plays a part in the oxidation. 

Addition of the indigotin solution drop by drop to the feebly acid 
permanganate solution gives almost theoretical results ; rapid addition, 
however, yields too high values. Addition of isatin or isatinsulphonic 
acid to the indigotin solution also causes the amount of permanganate 
used to be in excess of the theoretical value. 

The author attributes these discrepancies to the formation of an 


unstable oxide, derived from isatinsulphonic acid during the titration. 
F. B. 


Some New Derivatives of Indigotin. Hersert LevinstTEin 
(J. Soc. Chem. Ind., 1914, 33, 574—575).— When indigotin (15 parts) 
is suspended in nitrobenzene and treated with bromine (32 parts) and 
sulphur (1°8 parts), or the equivalent amount of selenium, arsenic, 
arsenious or arsenic oxides, for several hours at 180°, combination 
takes place. A bromoindigotin sulphide was thus prepared by 
Cassella & Co. (A., 1910, i, 438) and accorded the formula 

; (C,,H,O,N,Br;),S8, ; 
which the author confirms, but the figures for selenium or arsenic were 
found to be considerably lower. Arsenic oxide is the most active of 
these agents. The shades of the dyes do not differ much from those of 
the corresponding simple brominated indigotins. 

When 5-hydroxy-7-sulpho-2-naphthylglycine is slowly added to con- 
centrated sulphuric acid at 100° and then heated to 170°, it is trans- 
formed into 5 :5'-dihydroxy-7 : 7'-disulphonaphthylindigotin, which has 
a bronzy lustre and is dichroic. It absorbs four atoms of bromine in 
glacial acetic acid. It imparts a green shade to wool in a faintly 
acid bath, and also has an affinity for vegetable fibres. J.C. W. 


Indigo-like Colouring Matters. P. FrizpLAnper and F. Rissz 
(Ber., 1914, 47, 1919—1929).—The action of isatin chloride on 
a-baphthol yields 1-oxy-2 :(2’)-indoxylnaphthalene and an isomeric dye, 
different only in the length of the chain of conjugated double linkings 
and not in its typical properties (compare Bezdzik and Friedlander, A., 
1908, i, 673). This and similar phenomena with other dyes render 
probable the existence of a compound differing from indigotin by the 
insertion of the group :CH:CH.: between the two symmetrical halves 
of the molecule, but possessing the typical colouring properties of the 
mother substance. Such a compound has been obtaimed by the 
condensation of indoxyl and glyoxal, and its sulphur and oxygen 
analogues are formed similarly by the action of glyoxal on oxy- 
thionaphthen and on cumaranone. These compounds resemble closely 
those without the C,H, group, and the first two are normal vat dyes 
giving tints differing little from those of indigotin and “ thioindigo.” 
A compound similar to “thioindigo,” but containing a still longer 
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chain of conjugated linkings is obtained by condensation of oxy- 
thionaphthen and maleic dialdehyde, and this also resembles “ thio- 
indigo,” but is appreciably less stable. 

The dye previously obtained by Friedliinder and Kielbasinski by 
the condensation of oxythionaphthen and oxythionaphthenaldehyde 
(A., 1911, i, 1021), has also been prepared by treating thiosalicylic 
acid in alkaline solution with dichloroacetone, condensing the acetonyl- 
bis-o-thiolbenzoic acid thus formed to 3 : 3’-dihydroxydithionaphthen 
ketone and reducing the latter, the carbinol probably yielded in this 
way losing the elements of water spontaneously and giving the dye 
mentioned. The same compound is obtained on treating oxythio- 
naphthen with sodium hydroxide and chloroform. Unsuccessful 
attempts were made to convert the connecting carbon atom chain, 
C-CH:C, of this compound int» C:C:C, the only oxidation product 
obtained being “ thioindigo,” 

The colours given by such dyes containing increasingly long chains 
of conjugated double linkings are displaced more and more towards 
the yellow. The absorption spectra measured in xylene solution by 
Formanek fail to indicate any relation between the position of the 
sharp absorption bands of the visible spectrum and the constitution. 
The insertion of C,H, or -CH-C,H,°CH: into the molecule of “ thio- 
indigo”’ displaces the bands considerably towards the violet, whilst 
that of C,H, leaves their position almost unchanged. Spectroscopically 
the dye obtained from indoxy] and glyoxal differs inappreciably from 
indigotin, but as a vat dye it yields a redder colour. 

With the exception of the cumaronone derivatives, which undergo 
profound decomposition, these dyes form normal vats with alkaline 
reducing agents, such as sodium hyposulphite and hydroxide. In 
these reduction products, as in indigo-white, the conjugated double 
linking is probably displaced, but they yield intense orange-yellow to 
orange-red solutions, so that the group *CH:CH: intensifies the colour 
in the same way as *CO* does. 


The compound, C,H,<Qo,>C:CH-CH:0<O°>0,H,,_ prepared 


from indoxyl and glyoxal, forms compact, quadratic crystals of pro- 
nounced metallic lustre. Cold concentrated sulphuric acid dissolves 
it unchanged with formation of an olive-green coloration, which 
changes to greenish-blue on heating, when a sulphonic acid giving a 
blue solution in water is formed. Fuming sulphuric acid dissolves it 
to a turbid, reddish-violet solution, presumably with formation of a 
polysulphonie acid, which also yields a blue aqueous solution. With 
alkaline hyposulphite it gives an intense orange-yellow vat, which 
dyes textile fibres bluish-violet. Unlike indigotin, the dye is very 
sensitive to halogens, its solution in nitrobenzene being discoloured and 
finally decolorised by bromine vapour. It melts at a very high tem- 
perature and later sublimes and undergoes profound decomposition 
into purple vapour. 


The compound, C,H, <CO>C:CH-CH:C<(0>0,H,, obtained from 


oxythionaphthen and glyoxal, forms red needles, and gives a 
bluish-violet solution in concentrated sulphuric acid, from which 
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water precipitates orange-red flocks ; these are readily dissolved by 
alkaline hyposulphite to an intensely yellow solution, which in the 
air becomes covered with a cherry-red bloom. In solvents of high 
boiling points it gives orange-red solutions showing, unlike those of 
*thioindigo,” no fluorescence. 

CO 


The compound, O,H,<o0>C:CH-CH:C 


cumaranone and glyoxal, forms needles, and begins to decompose at 
about 120°. 


The compound, C,H,<CO>0:CH-CH:CH-CH:C<Q°>0,H,, ob- 


tained from oxythionaphthen and maleic dialdehyde, forms hair- 
like, reddish-brown needles. In concentrated sulphuric acid it forms 
a brownish-olive-green solution, becoming green on absorption of 
moisture, and depositing the unchanged dye in reddish-brown flocks on 
further dilution. 

Indoxy]l and maleic dialdehyde readily interact with formation of a 
dye, but no crystalline product could be separated. 


The compound, OH<\y;>C:CH-0,H,-CH:C< Ly >0,H,, ob- 


tained from indoxyl and terephthalaldehyde, forms dark brownish-red 
needles, dissolving in concentrated sulphuric acid with an olive-brown 
coloration. Alkaline hyposulphite dissolves it, yielding an almost 
colourless solution, which in the air becomes covered with a cherry-red 
bloom. The isomeric product obtained from indoxyl and o-phthal- 
aldehyde has similar properties. 

The compound, C,,H,,0,8,, obtained from oxythionaphthen and 
terephthalaldehyde, forms orange-red needles, m. p. about 220° (de- 
comp.), and yields an almost colourless vat dye, which colours paper 
pale blue and then orange-red. The dye, C,,H,,0,, from cumaronone 
and terephthalaldebyde, forms lemon-yellow needles, and dyes paper an 
intense sky-blue, gradually changing to yellow in the air. 

3 : 3'-Dihydroxy-2 : 2'-dithionaphthen ketone, 


08, <OQH)S0-co-c<OO8)>0,H, 


forms lemon-yellow needles, m. p. 229°, and its diacetyl derivative, 
C,,H,,0,8,, almost oe needles, m. P (OH) 


The compound, OH < >: CH: c<0 Ho sH,, prepared by 


condensing indoxyl and te oP in dilute alcohol 
by means of hydrochloric acid, forms brownish-red needles and its 
sodium salt, lustrous, cantharides-green needles. 
Acetonylbis-o-thiolbenzoic acid, 
CO,H:C,H, ‘S-CH, -CO-CH,’S:C,H,-CO,H, 
forms compact, colourless needles, m. p. 317 5° (decomp. ), and its al 
ester, C,,H,.0,S,, slender, white needles, m. p. 102°. ee 


C,H,, prepared from 


Pyrimidines. LXX. Isomerism of 4-Phenylisocytosine. 
Treat B. Jonnson and Artuur J. Hit (J. Amer. Chem. Soc., 1914, 
36, 1201—1209).—It has been shown by Jaeger (A., 1891, 1007) 
that guanidine carbonate reacts with ethyl benzoylacetate in alcoholic 
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solution with production of 2-amino-4-phenyldihydro-6-pyrimidone 
; _ C(NH,):N . . 

(4-phenylisocytosine), N H<G oO — CH? OP: m. p. 294°. Warmington 
(A., 1893, i, 369) has stated that, in addition to this compound, an 
isomeric modification, m. p. 272°, is simultaneously formed, and that 
the two bases yield different hydrochlorides, but are both converted 
into 4-phenyluracil by hydrolysis with hydrochloric acid ; he also found 
that the modification, m. p. 294°, can be transformed into that of 
m. p. 272° by heating it with alcohol or alcoholic ammonia at 180°. 

This work has now been repeated, and the two isomerides were 
obtained. The productof higher m. p. (now designated the y-modification) 
has been found to melt at 303°, instead of 294°, and the other (the 
§-modification) at 279—280°, instead of 272°. It has been found that 
both isomerides yield the same hydrochloride, C,,H,ON,,HCI1,H,O, 
m. p. 266° (decomp.). The y-modification is the stable form, and is 
obtained by decomposing the hydrochloride with alkali hydroxide. 
The 6-form is transformed into the y-form by the action of hydro- 
chloric acid, and a mixture of the two modifications melts at the same 
temperature as the y-modification, namely, 303°. 

When the reaction between guanidine and ethyl benzoylacetate 
takes place in presence of sodium ethoxide, an entirely different modi- 
fication of 4-phenylisocytosine is obtained. This a-form, m. p. 
279—280°, on recrystallisation from alcohol, is transformed into a 
fourth modification, the B-form, m. p. 303°. The a- and 8-forms are 
both stable in presence of alkali hydroxide, and can be reprecipitated 
from alkaline solutions by addition of hydrochloric acid. They both 
furnish the same hydrochloride as is given by the y- and 8-forms, or, 
in other words, they are both converted by hydrochloric acid into the 
hydrochloride of the y-modification. On decomposing the hydrochloride 
with ammonia the y-form is produced. 

It is considered not improbable that the existence of the four 
isomerides is a unique case of physical isomerism. E. G. 


A Synthesis of Substituted Pyrimidines. Yasunixo AsAHINA 
and Ersvo Kuropa (Ber., 1914, 47, 1815—1820).—Lachowicz (A., 
1897, i, 118) isolated as the primary product in the condensation 
of ethyl acetoacetate with benzaldehyde and ammonia, “ethyl hydro- 
benzimidoacetoacetate” (I.). The same compound separates at once 
when ethyl benzylideneacetoacetate and alcoholic ammonia are mixed, 
hydrolysis of the former being the first step in the process. When 
the compound is treated with permanganate in cold acetone it loses 
two atoms of - hydrogen and condenses to a pyrimidine derivative (II.). 

(I) CHPh:N-CHPh-NH-CMe:CH:CO,Et —> 


N:OPhy,, 
(II) OPh<y'GyeO"O0zEt. 


The primary product in the condensation of ethyl benzoylacetate with 
benzaldehyde and ammonia behaves similarly. 

The compound (I ) forms a picrate, C,)H,.0,N,,C;H,0,N,,H,O, m. p. 
220—225°(decomp.). Zthyl 2: 4-diphenyl-6-methylpyrimidine-5-carboxy- 
late (IT.) forms white needles, m. p. 76°, and is but feebly basic. The free 
acid crystallisesin colourless, hexagonal leaflets, m. p.207—209° (decomp.), 
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and loses carbon dioxide on distillation, yielding 2 : 4-diphenyl-6-methyl- 
pyrimidine, te a Cy CPh, which forms rhombic leaflets, m. p. 94°. 

A mixture of ethyl benzoylacetate, benzaldehyde, and ammonia 
gradually deposits the compound, C,,H,,0,N., which crystallises from 
alcohol in slender prisms, m. p. 136°, another form of the same 
substance, m. p. 194°, separating from the mother liquor on keeping. 
The picrate has m. p. 275—278°. The oxidation product, namely, © 
ethyl 2:4:6-triphenylpyrimidine-5-carboaylate, forms pale yellow, 
prismatic needles, m. p. 99—100°, and the free acid, C,,H,,0,N,, 
slender, glistening needles, m. p. 229°, yields 2:4 :6-triphenylpyrimidine, 
which crystallises in colourless, slender needles, m. p. 185—186°. 

J.C. W. 


Derivatives of 1-Coumaran-2-dihydrobenzthiazolespiran. 
K. Fries, A. Hasserpacn, and L. Scuroper (Ber., 1914, 47, 
1640—1645).—The failure to obtain “oxindigo” by the action of 
ammonium sulphide on 1-p-dimethylaminoanilcoumaran-2-one (A., 
1911, i, 150) has led the authors to try the effect of hydrogen 
sulphide. This agent is absorbed with the formation of a mercaptan, 
according to the scheme : 


CH <Y>O:N-C,HNMe, —> O,H <o>e<sit a Toate | 


The new compound is easily oxidised to a bright red substance, 
which cannot be a disulphide or have a quinonoid character, since 
it cannot be reduced, and forms an acetyl derivative. The molecular 
weight and analysis agree with the spiran structure (II), and the 
formation of salicylic acid and 2-thiol-as-dimethyl-p-phenylenediamine 
(III), on hydrolysis, confirms this constitution : 


(IL) C4, <0>c<Ai>o,HyNMe, > 
(III.) NMe,-C,H,<gp? + OH-C,H,-CO,H. 


Hydrogen sulphide was passed into the hot, dark red solution of 
1-p-dimethylaminoanilcoumaran-2-one, when the colour faded and 
a mass of reddish-yellow crystals separated. 1-thiol-1-p-di- 
methylaminoanilinocoumaran-2-one (I) has m. p. 148°, dissolves easily 
in dilute sodium hydroxide and slowly in sodium carbonate, and forms 
a hydrochloride. When an alkaline solution is shaken with methyl 
sulphate, the products are methylmercaptan and the original anil. 
The alkaline solutions are slowly oxidised in the air, quickly by 
potassium ferricyanide, when 2[2-coumaranone]2- [6-dimethylamino- 
dihydrobenzthiazole|spiran (II) separates in brilliant red flocks. The 
latter compound crystallises in long, red, sparkling needles, m. p. 175°, 
and forms a sulphate, hydrochloride and methiodide, C,.H.,0.N.IS, all 
of which are yellow. 

Starting with the anil of 6-methylecoumaranone, analogous deriv- 
atives were prepared by the same means. _1-thiol-5-methyl-1-p-di- 
methylaminoanilinocoumaran-2-one, C,,H,,0,N,8, forms yellow needles, 
m. p. 173° (decomp.). 2-[5-Methyl-2-coumaranone]2-| 6-dimethylamino- 
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dihydrobenzthiazole|spiran, C,,H,,0,N,S, crystallises in soft, glistening, 
red needles, m. p. 197°, and forms an acetyl derivative, 
C,,H,,0;N,8, 
which exists in labile yellowish-red leaflets and stable dark red needles, 
m. p. 155°, and a golden-yellow methiodide. The products of hydroly- 
sis by alcoholic potassium hydroxide at 170—180° were y-cresotic acid 
and aminodimethylanilinomercaptan (Bernthsen, A., 1889, i, 775). 
J.C. W. 


Tri-indylmethane Dyes. IV. ALEXANDER ELLINGER and CLAUDE 
FLaMAND (Zettsch. physiol. Chem., 1914, 91, 15—20. Compare A., 
1912, i, 587 ; Scholtz, A., 1913, i, 1227).—The dye from indolealdehyde 
and chloromethylindole previously described can be obtained from its 
leuco-compound by treating the sulphate (m. p. about 215°) with 
ammonia ; it has m. p. 222—225°, and has the composition 

C,;H,,ON,Cl,, 
corresponding with the carbinol-base of a tri-indylmethane dye. This 
makes it probable that the dye similarly prepared from methylindole- 
aldehyde and methylindole is of analogous constitution (compare 
Scholtz, loc. cit.). 1+ is possible that the dyes obtained by Scholtz and 
by Kénig are not identical with those of the present authors, especi- 
ally as the conditions of their preparation are not the same. 
R. V. 8. 


Preparation of Phenylglycocyamidines and Their Behaviour 
Towards Alkalis, as Well as Experiments on the Changes 
Produced in Creatinine by Dilute Alkali. ALEXANDER ELLINGER 
and Zenst Matsuoka (Zeitsch. physiol. Chem., 1914, 89, 441—455).— 
When an alcoholic solution of phenylglycine and cyanamide is heated on 
the water-bath, 2 :5-diketo-1 : 4-diphenylpiperazine is formed, and, in 
N H—-CO 
NPh:-CH, 
tallises in colourless leaflets, becomes coloured at 220° and melts at 
227—228° (decomp.) when slowly heated, at 235—-236° (decomp.) 
when rapidly heated. The substance gives reactions like creatinine 
with sodium nitroprusside and with alkali and picric acid. The 
picrate, C,H,ON,,C,H,O0,N,, has m. p. 203°. The cyamidine forms a 
crystalline salt with zinc chloride. Efforts to prepare phenylglyco- 
cyamine either directly or from the cyamidine were unsuccessful, In 
the latter case hydantoins were formed however cautiously hydrolysis 
was effected. Colorimetric experiments showed that the same change 
takes place, but to a much smaller extent, when creatinine is treated with 
alkalis, A repetition of Ackermann’s experiment (A., 1913, i, 1049) 
in the absence of bacteria led to the formation of methylhydantoin, so 
that the decomposition is not necessarily bacterial. 

Phenylglycocyamidine subcutaneously administered is excreted, like 
creatinine, unchanged. 

Repeating Ramsay’s experiment with guanidine and phenylbromo- 
acetic acid, the authors obtained, not the acid stated by that author, 


but its lactam, HNC a. 


small quantity, phenylglycocyamidine, HN:C< , which crys- 


which forms colourless needles, 
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m. p. 314—315° (becoming slightly brown at about 300°). It does 
not give Jaffe’s reaction. The nitrate has m. p. 160°. The substance 
is identical with that prepared by fusion of guanidine carbonate with 
phenylaminoacetic acid. R. V. 8. 


Preparation of Triphenyltriazole. M. Buscu (J. pr. Chem., 
1914, [ii], 89, 552).—In a recent paper (this vol., i, 585) Busch and 
Schneider have stated that 3:4 :5-triphenyl-]:2:4-triazole is not 
produced when dibenzoylhydrazide is heated with aniline under the 
conditions given by Pellizzari and Alciatore (A., 1901, i, 571). It is 
now found that a small amount of the triazole is formed if the 
mixture is heated for six hours at 250°. If the hydrazide is heated 
with excess of aniline in the presence of phosphoric oxide a 90% 
yield of the triazole is obtained. F. B. 


Azoxyphenols. Anceto Ancewi (Atti R. Accad. Lincei, 1914, |v], 
23, i, 557—570).— When the acetyl derivative of p-hydroxyazobenzene, 
Ph:N,°C,H,"OAce, is heated on the water-bath with hydrogen peroxide 
in glacial acetic acid solution, a product is obtained which crystallises 
in yellowish-white needles, m. p. about 81°, and has the composition of 
the acetyl derivative of p-hydroxyazoxybenzene, Ph-N,O-C,H,-OAc. On 
saponification it yields p-hydroxyazoxy benzene, m. p. 148°, but this can be 
separated by recrystallisation into the two possible isomerides, of which a- 
p-hydroxyazoxybenzene has m. p. 156°, identical with that of Bamberger 
(A., 1902, i, 506), and 8-p-hydroxyazoxybenzene has m. p. 107°. The 
acetyl derivatives of the two substances have m. p. 89° and 73°, and 
the ethyl ethers, m. p. 72° and 75°, respectively. Direct oxidation of 
p-hydroxyazobenzene yields identical products. 

Oxidation of 4’-bromo-4-hydroxyazobenzene with hydrogen peroxide 
yields the corresponding azoxy-compound, C,H,Br-N,0°O,H,°OH, a 
yellow, crystalline powder, m. p. 156°, as well as a yellow substance, 
decomposing at about 260°. The ethyl ether of the azoxy-compound, 
C,,H,,0,N,Br, forms small, yellow needles, m. p. 123°. When the 
ethyl ether is reduced with aluminium amalgam and the product 
oxidised with mercury oxide, the ethyl ether, C,H,Br-N:N°C,H,-OEt, 
is formed ; it crystallises in golden-yellow laminw, m. p. 136°, and is 
identical with that obtained by ethylating 4’-bromo-4-hydroxyazo- 
benzene. 

Oxidation of p-hydroxybisbenzeneazobenzene (Angeli, A., 1913, i, 
658) with hydrogen peroxide yields p-hydroxybisbenzeneazoxybenzene, 

Ph-N,0-C,H,°N,O-C,H,°OH, 

which forms lemon-yellow crystals, m. p. 185°. The ethyl ether of 
this compound, m. p. 125°, is identical with that obtained (as previously 
Gescribed) by oxidation of the ether, Ph-N,-C,H,*N,°C,H,-OEt. From 
the mother-liquor of the compound of m. p. 185°, a substance, also of 
the formula C,,H,,0,N,, m. p. 200°, and also a substance, C,,H,,0,N,, 
erystallising in yellow needles, m. p. about 175°, can be isolated ; both 
are soluble in alkalis. R. V. 8. 


The Coupling of Phenols and Phenolic Ethers with 
Diazo-compounds. Kurt H. Meyer, Atrrep Irscuick, and Hans 
. Scudsser (Ber., 1914, 47, 1741—1755).—It has recently been shown 
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(Meyer and Lenhardt, A., 1913, i, 723) that contrary to the generally 
accepted idea (compare Dimroth, A., 1907, i, 662), not only phenols, 
but phenolic ethers, can couple with diazo-compounds, the products 
being alkyloxyazo-compounds. Investigation now proves that, generally 
speaking, the introduction of negative substituents into the diazo- 
compounds increases their activity towards coupling with phenolic 
ethers; thus the diazo-compound derived from 2: 4-dinitroaniline 
couples readily with anisole and phenetole, and immediately with the 
ethers of resorcinol and a-naphthol, whilst the nitrobenzenediazonium 
compounds do not couple with the latter class of substance, although 
they do so easily with the former class, and benzenediazonium salts 
couple still less readily. On the other hand, the introduction of nega- 
tive groups into the phenolic ethers diminishes their tendency to 
coupling, whilst positive radicles, especially alkyloxy- and alkyl groups, 
in the meta-position, increase the tendency (compare Auwers and 
Michaelis, this vol., i, 744). 

In some cases the coupling of diazo-compound and alkyloxy-com- 
pound leads, not only to the alkyloxyazo-derivative, but also to the 
free hydroxyazo-substance, for example, the diazo-compound of dichloro- 
aniline and B-naphtbol ether gave approximately 20% of the alkyloxy- 
compound, the chief product being the hydroxyazo-compound, whilst in 
other cases the hydroxyazo-substance formed the sole product. This 
result is explained by the scheme : 
NR:N*OH 


hs i, 
N< — > Ca sie 
pS NR:N/ —{ \oH 
4 
ag > N-NHR +MeOH, or OMe€ _>-N:NR+H,0. 
fiat % a...’ 


In accordance with this view, which regards the coupling as a case of 
addition at a double bond, it is found that 2: 4-dinitrodiazobenzene 
condenses with furyl alcohol, and also that the methyl ether of 
9-methylanthranol, which possesses no “active” hydrogen in the 
ortho- or para- positions, can couple with p-nitrobenzenediazonium 
hydroxide according to the se : 


Pe oy ri OM 
— e > 
_S- 4 — - 
O: o< Tee :N-O,H,-NO, 


the product being the first example of a new pie of azo-compound, 
Although the above view as to the course of the coupling of diazo- 
compounds is developed only with alkyloxy-compouads, the change is 
almost certainly of the same nature for the hydroxy-compounds, because 
the relative reactivity of the hydroxy-compounds falls in the same 
order as that of the corresponding alkyloxy-derivatives, Finally, it is 
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shown that unsaturated hydrocarbons, such as styrene, which can 
searcely be regarded as containing active hydrogen, are also able to 
condense with diazo-compounds, although the reaction is not smooth and 
the products could not be obtained pure. 

p-2 : 4-Dinitrobenzeneazoanisole forms orange-red needles, m. p. 178° ; 
it was also prepared by methylating 2 : 4-dinitrobenzeneazophenol. 

p -2: 4 - Dinitrobenzeneazophenetole forms orange-red needles, 
m. p. 165°. 

2: 4-Dinitrobenzeneazoresorcinol diethyl ether forms deep red needles, 
m. p. 172°. 

m-Nitrobenzeneazoresorcinol dimethyl ether, orange-red needles, m. p. 
188-5° (decomp.). 

4-m-Nitrobenzeneazo-a-naphthyl ethyl ether had m. p. 145—146° 
(decomp.) ; in its preparation it was accompanied by a smaller quantity 
of 4-m-nttrobenzeneazo-a-naphthol, m. p. 288° (decomp.). 

p-Bromobenzeneazo-a-naphthyl ethyl ether formed yellow crystals, 
m. p. 155°. 

4-m-Bromobenzeneazo-a-naphthyl ethyl ether, brown needles, m, p. 
115°. 

2: 4-Dichlorobenzeneazoresorcinol dimethyl ether, orange-yellow crys- 
tals, m. p. 126°. 

2: 4-Dichlorobenzeneazo-a-naphthyl ethyl ether, m. p. 138—139°. 

2:4:6-T7ribromobenzeneazoresorcinol dimethyl ether, red crystals, 
m. p. 147°. 

2:4:6-T7ribromobenzeneazo-a-naphthyl ethyl ether, deep red needles 
with bluish glance, m. p. 129—130°. 

2 : 4-Dinitrobenzeneazo-a-naphthol, obtained by coupling diazotised 
dinitroaniline with either naphthyl phenyl ether or naphthol, forms 
yellow crystals, m. p. 278°, giving a deep blue solution in alkalis, anda 
bluish-red in sulphuric acid; 2: 4-dinitrobenzene-4'-az0-a-naphthyl 
phenyl ether, which accompanies the preceding substance, when prepared 
by the first method forms red needles with a bluish lustre, m. p. 212°, 
soluble in sulphuric acid to a deep blue colour. 

Anthranol methyl and ethyl ethers reacted with p-nitrobenzene- 
diazonium hydroxide, giving only nitrobenzeneazoanthranol, the alkyl 
groups having undergone scission. 9-Methylanthranol methy] ether, m.p. 
147°, when treated in acetic acid with an acetic acid solution of sodium 
nitrophenylnitrosoamine gave 9-p-nitrobenzeneazo-9-methylanthrone, 


: H e 
0:06 >CCNN-0,H, NO, orange-coloured leaflets, m. p. 99° 
(decomp.). The corresponding ethyl derivative forms monoclinic 
prisms (a: 6: ¢ = 1°2304:1:0°9850 ; B= 96-2°), m. p. 121° (decomp.). 
The additive compound of dinitrobenzenediazonium hydroxide and 
furyl alcohol, which contained equimolecular proportions of the 
components, formed a yellowish-brown powder, m. p. 167° (decomp. ). 
When treated with diazotised nitroaniline, isoprene gave a mixture 
of two substances, one brown, m. p. 145°, the other black, m. p. 251°. 
Substances were also obtained by the action of dinitrobenzenediazonium 
sulphate on anthracene, mesitylene, pinene, limonene, and acenaphthene. 
The general method of procedure in the preparation of the preceding 
substances was to work with solutions of the reagents in acetic acid. 
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It was found that, on keeping, the acetic acid solution of diazotised 
2: 4-dinitroaniline deposits. a red, crystalline substance, C,,H,,0,)Njo 
prisms, m. p. above 280°. 

In boiling toluene solution, styrene and nitrosodimethylaniline 
slowly condense together, giving a brown substance, C,,H,,ON,, m. p. 
110° (decomp.). D. F. T. 


Constitution of the Bisazophthaleins and of the Coloured 
Salts of Phenolphthalein. P. Scuestakov and Tu. Nocken (Ber., 
1914, 4'7, 1903—1907).—Reply to Oddo’s criticisms (this vol., i, 601) 
of the authors’ results (this vol., i, 335). T. H. P. 


The Combination of Proteins with Metallic Salts. The 
Behaviour of Protein Solutions in a Magnetic Field. A. 
Benepicent! (Biochem. Zeitsch., 1914, 63, 276—286).—The diminution 
of the diamagnetic value of solutions produced by the addition of 
ferric chloride to water and serum (5 c.c. of serum+5 c.c. of water) 
was measured. When added to water the gradual addition of iron 
produces a continual diminution of this value, which is almost a linear 
function of the amount of the metal added. The first additions of 
iron to the protein solutions, produce, however, only a small fall ; 
larger additions produce a gradual fall, which, when plotted graphically, 
falls nearly on a straight line, parallel with that representing the 
diamagnetic change when the iron salt is added to pure water. It is 
suggested that by the measurement of diamagnetic changes, the 
combiuation of proteins with metals can be studied. S. B. 8. 


The Relationship of the Oxydones to the Proteins. F. 
Barreii and L. Stern (Biochem. Zeitsch., 1914,63, 369—378).—In 
the case of the majority of anesthetics, there is a very marked 
parallelism between their capacity of precipitating nucleoproteins and 
their power of producing an irreversible destruction of the phenylene- 
diamine oxydone, which is more complete at 40° than at 15°. At the 
higher temperature the concentrations necessary to produce these 
actions is smaller than at the lower temperature. The authors do not 
agree with the suggestion that the anesthetics destroy the oxydones 
owing to their action on the lipoids; the action, they asssume, is due 
rather to their effect on the insoluble proteins. 8. B. 8. 


Oxyproteic Acids. P. GiacoLtey (Zetisch. physiol. Chem., 1914, 
89, 432—440).—These substances are of the nature of polypeptides, 
for they possess a definite number of amino-groups which increases on 
hydrolysis. The amino-acid nitrogen (estimated by van Slyke’s method) 
amounts to 44°3% of the total nitrogen. Most (80%) of the nitrogenous 
products obtained on hydrolysis of oxy- or alloxy-proteic acid are not 
precipitated by phosphotungstic acid. Both acids contain arginine 
and cystine. The hydrolysis with 25% hydrofluoric acid (Hugouneng 
and Morel, A., 1909, i, 195, 685) has the advantages that melanines 
are not produced, and the formation of ammonia is less than when 
hydrochloric acid is employed. R. V. 8. 
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The Blood Pigment. Hans Fiscuer and K. E1smayer (Ber., 
1914, 47, 1820—1828).—The authors have submitted a relatively 
large quantity of crude hemopyrrole oil to fractional precipitation by 
picric acid (compare Willstatter and Asahina, A., 1912, i, 41), and 
have obtained as the only constituent pyrroles, hemopyrrole, phyllo- 
pyrrole, cryptopyrrole, and Piloty and Stock’s “ hemopyrrole-a” (A., 
1912, i, 924), the latter being the only one which does not form 
a picrate. The yields obtained, calculated on the original hemin, were 
8°8%, 1%, 2°7%, and 0°75% respectively. The last-named pyrrole was 
established as 3-methyl-4-ethylpyrrole by conversion into 3-methyl- 
2:4:5-triethylpyrrole, which was also synthesised. The constitution 
of the main constituents of hemopyrrole oil is therefore firmly 
established. 

The first fraction obtained by adding a 10% ethereal solution of 
picric acid to 64°5 grams of the mixed bases gave 60 grams of pure 
hemopyrrole (2 :3-dimethyl-4-ethylpyrrole) picrate, m. p. 124°. The 
next fraction yielded nearly 20 grams of pure cryptopyrrole (2 : 5-di- 
methy]-4-ethylpyrrole) picrate, m. p. 138—139°, and 15°6 grams of the 
above picrate, m. p. 124°. The third fraction, obtained by evaporating 
the ether and adding light petroleum, could not be purified by crystal- 
lisation, but the base was liberated and distilled, when 3:2 grams of 
pure phyllopyrrole (2 :3 : 5-trimethyl-4-ethylpyrrole), b. p. 95—96°/ 
15 mm., was obtained. The distillate solidified and was pressed 
between filter papers until Ehrlich’s reaction for tri-substituted 
pyrroles was negative. The remaining base (1‘7 gram) had b. p. 
75—80°/15 mm., and yielded methylethylmaleimide on oxidation. It 
was heated with potassium and alcohol in a sealed tube, when the 
new base gave a picrate, m. p. 102—103°, and was identified with 
3-methyl-2 :4:5-triethylpyrrole (below). Success was also achieved 
by this method of separation when working on only 20 grams of 
hemin. 

[Synthesis of 3-methyl-2 : 4 : 5-triethylpyrrole.|—Dipropionylmethane 
(A., 1912, i, 646) and oximinomethyl propyl ketone were dissolved in 
glacial acetic acid and stirred with zinc dust, when 4-propionyl-3- 
methyl-2 ; 5-diethylpyrrole was obtained, in colourless prisms, m. p. 
100—101°. This was heated to 100° with about 70% sulphuric acid, 
and thus converted into 3-methyl-2 :5-diethylpyrrole, b. p. 94—95°/ 
15 mm., which coupled with diazobenzenesulphonic acid to give a 
2-azo-dye, C,,H,,O,N,S, pale brownish-red needles, and also formed 
a picrate, m. p. 90—91°. Finally, a third ethyl group was introduced 
by the action of alcohol and potassium in an autoclave. 3-Methyl- 


2:4: 5-triethylpyrrole, N a oe we has b. p. 104—110°/15 mm., and 


the pierate has m. p. 103°. J.C. W. 


Iron in Blood. III. Iron Absorption Bands. H. W. Fiscuer 
and GisBert (FREIHERR) voN Romper (Zeitsch. physikal. Chem., 1914, 
87, 589—598. Compare A., 1912, ii, 269, 924).—A number of 
absorption spectra of iron sulphide sols in alkaline glycerol-water 
solution have been photographed and compared qualitatively with the 
absorption spectrum of hemoglobin which has been treated in alkaline 
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solution with dilute ammonium sulphide. From the similarity of the 
absorption spectra of the two substances, the authors draw the con- 
clusion that the sulphur in hemoglobin is similarly bound to the iron 
as the sulphur is to the iron in the red iron sulphide glycerol sol. 

J. F.S. 


Bromobeemins. I. Wituiam Kister and Karu Reruuine (Zeitsch. 
physiol. Chem., 1914, 91, 115—150. Compare Kiister and Greiner, 
A., 1913, i, 1005).—A bromodimethylacethemin, C,,H,,0O,N,FeBr, 
can be prepared from bromoacethemin, dehydrobromoacethemin and 
from chlorodimethylhemin, but it is doubtful whether the dimetbylated 
substance is a direct derivative of unmethylated hemin. When 
chloroacethemin is treated with methy! alcohol and hydrogen bromide, 
the chlorine is completely displaced by bromine, but a dimethy]l- 
derivative is not obtained. 

The employment of Mérner’s process with ox blood yields chiefly a 
mixture of bromodimethylhemin and bromomonomethylhemin which 
crystallises in cubes. Horse blood yields unmethylated hemin, which 
also crystallises in cubes. These substance cannot be treated by the 
acetic acid method without losing bromine, and they cannot be com- 
pletely dimethylated. When this is attempted an unstable compound 
or mixture of bromodimethyl- and bromomonomethyl]-hemin is formed. 
If in the methylation hydrogen bromide is replaced by hydrogen 
chloride, the bromine is displaced by chlorine, but complete methyla- 
tion is not obtained. Similar observations are made in the methylation 
of bromoacethemin by means of methyl alcohol and hydrogen 
chloride. 

Dehydrobromohemin, prepared from Moérner’s bromohemin, can be 
dimethylated by the alcohol method. The product differs from 
bromoacetdimethylhemin in that it loses bromine when treated with 
1% sodium hydroxide. 

Dehydrobromoacethemin (a-hemin) forms a colloidal solution in 
5% sodium carbonate, and may be converted by the acetic acid method 
into chloroacethemin, but not into bromoacethemin. Mérner’s 
dehydrobromohemin (f-hemin) dissolves in 5% sodium carbonate 
solution, and when treated by the acetic acid method does not combine 
either with hydrogen chloride or with hydrogen bromide. 

a-Dehydrobromohemin when treated with alkalis appears to take up 
water with more difficulty than the B-form. 

From ox blood two bromomonomethylhemins can be prepared ; one 
is soluble, the other insoluble, in 5% sodium carbonate solution. 

In regard to nomenclature, the authors propose Mérner’s original 
term f-hemin for the hemin prepared by his process, whilst for that 
prepared by Schalféev’s method, instead of the term acethemin the 
name a-hemin should be employed. The analytical results obtained 
in respect of the products described in this paper all concord with the 
formula C,,H,,0,N,BrFe for both a- and B-bromohemins. R., V. S. 


Bromomesoporphyrin and the Reduction of Blood and 
Bile Pigments in the Presence of Colloidal Palladium. H. 
Fiscuer and A. Haun (Zettsch. physiol. Chem., 1914, 91, 174—183). 
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—When mesoporphyrin is treated with hydrogen bromide and bromine 
in acetic acid solution, a bromomesoporphyrin is deposited in violet 
crystals. It readily loses bromine, so that the analytical results lie 
between those required by the tri- and tetra-bromomesoporphyrins, 
but it is probably similar to the tetrachloro-compound previously 
described (Fischer and Rése, A., 1913, i, 1006), A dromo-derivative 
of mesoporphyrin diethyl ester was also prepared. 

Hemin prepared from the blood of carp yields hematoporphyrin, 
so that there is no reason to suppose that mesohzmin occurs in fishes. 

Hemin is reduced by hydrogen in the presence of colloidal pal- 
ladium, the unsaturated side-chains being attacked, for, after subse- 
quent oxidation, methylethylmaleinimide can be isolated. Bilirubin, 
when treated in the same way, yields the same product, as well as a 
yellow, crystalline substance which does not give the Ehrlich aldehyde 
reaction. 

Hemin, mesohemin, hematoporphyrin and porphyrinogen kill 
frogs when injected subcutaneously. This is remarkable, because the 
protein part of the blood pigment molecule is also poisonous, whilst 
hemoglobin is not. R. V. 8. 


b-Nucleic Acid. R. Frutcen (Zeitsch. physiol. Chem., 1914, 91, 
165—173).—Sodium 6-nucleate is best prepared by keeping sodium 
a-nucleate, first for some hours at 60%, then for twenty-four hours at 
100°, and finally for four days at 110°. From it, free 6-nucleic acid 
can be prepared with the aid of crystal-violet (A., 1913, i, 661). It 
is shown that the best criterion of purity for the nucleic acids, which 
are apt to be contaminated with their own decomposition products, 
lies in the determination of the ratio of total nitrogen to total phos- 
phorus, which is always lower than the theoretical value (1°70) in 
such cases. 

The conversion of sodium a-nucleate into }-nucleate can be followed 
by observations of the melting point of the gelatinised solution of 
known strength (5%). Such a gel of a-nucleate melts at 60° or 70°, 
and the m. p. gradually falls until it lies below room temperature, when 
b-salt is chiefly present. The conversion can be brought about by 
heating with water, normal sodium carbonate solution or 20% sodium 
acetate solution, and the change is associated with a loss of water. 
When it is effected, as above described, by mere heating, a continuous 
loss of water takes place, both before and after the transformation 
begins. R. V. 8S. 


The Degradation of Chondroitin-sulphuric Acid to 
Crystalline Products. I. Chondridin and Chondrosin Ethyl 
Ester Hydrochloride. Josrr Hesrina (Biochem. Zeitsch., 1914, 63, 
353—358).—Chondroitin-sulphuric acid was hydrolysed by oxalic acid 
solution in the presence of barium oxalate. ‘The concentrated solu- 
tion of the product was then thrown into alcohol. A white precipitate 
containing a mixture of substances is thereby obtained. On treating 
this with hydrochloric acid and alcohol, chondrosin ethyl ester hydro- 
chloride, C,,H,,O,,NCI, is obtained, having [a],+34°8°. It is very 
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hygroscopic and reduces Fehling’s solution. On addition of ether to 
the filtrate from the above-mentioned white precipitate, a further 
precipitate is obtained, which can ve recrystallised from hot aqueous 
alcohol. This substance darkens on heating to 125° and decomposes at 
180—185°; it corresponds with the formula C,,H,,0,,.N, and has 
[a]>+41°. Jt has only very weak basic properties, and reduces 
Fehling’s solution. It is designated chondridin. S. B. 8. 


Chondroitin-Sulphuric Acid. III. P. A. Levene and F. B. La 
Force (J. Biol. Chem., 1914, 18, 123—130. Compare A., 1913, 
i, 917, 1006).—The hexosamine fermerly described as glucosamine 1s 
not identical with that substance, but isomeric with it. The physical 
properties of the new hexosamine (termed chondrosamine) described in 
this paper differ from those of the corresponding glucosamine deriv- 
atives. The hydroch/oride, O,H,,0,N,HCl, remains unmelted above 
200°; its solution shows mutarotation, the initial value of [a], being 
129-5°, the final 93°82°. The osazone, C,,H,,O,N,, prepared either from 
chondrosamine or deaminochondrosamine, has m. p. 180—185°(decomp.). 
On oxidation with nitric acid deaminochondrosamine yields a dibasic 
hexonic acid, chondrosic acid (calcium salt, C,H,0,Ca,2H,O) ; it has 
initially [a], 0°45°, finally 0°37°. The monocarboxylic acid (chondronic 
acid) from the new sugar gives a brucine salt, C,,H,,0,,)N,,H,O, m. p. 
213°, [a]p 16°85°. R. V. 


Theory of Wool Dyeing. I. The Composition and the 
Dyeing Capacity of Wool. K. Gesuarp (Zeitsch. angew. Chem., 
1914, 27, 297—307).—From an investigation of the products obtained 
by the action of alkaline solutions on wool, it is found that the 
insoluble residual substances are essentially responsible for the fixing 
of dyes. A comparison of the chemical-dysing properties of wool with 
those of the decomposition products of proteins has shown that pheny!l- 
glycine and anthranilic acid behave in several respects similarly to 
wool. In the expectation that an increase in the molecular weight 
would increase this similarity, experiments were made with anthra- 
noylanthranilic acid with the result that this substance is found to 
resemble wool very closely in its behaviour towards dyes. 

Other experiments, bearing on the constitution of wool, have been 
made with the object of determining the nature of the groups which 
impart to wool its capacity for fixing dyes. The results indicate that 
the dyeing of wool by basic dyes is conditioned by the presence of the 
carboxyl group in the wool. Ifthe hydrogen of the carboxyl group is 
replaced by an alkyl radicle, basic dyes have no action on the result- 
ing substance. On the other hand, both the amino- and the carbonyl 
groups of the wool appear to be concerned in the fixing of the acid 
dyes, and if one of these groups is rendered inactive, the result is 


simply a reduction in the colouring capacity of the acid dyes. 
H. M. D. 


Action of Monochromatic Ultra-violet Rays on Amylase 
and Lipase from Pancreatic Juice. CHaucHarD and (Mme.) 
CHaucHarD (Compt. rend., 1914, 158, 1575—1577. Compare A., 
1913, ii, 653).—The amylase of pancreatic juice is attacked appre- 
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ciably only by rays where \<2800. The action increases very rapidly 
as the wave-length diminishes. The lipase is destroyed by the rays, 
where A = 3300, these being without action on amylase. No relation- 
ship exists between the absorption of ultra-violet rays by pancreatic juice 
and the action on lipase or amylase, owing to the presence in the juice of 
different substances which absorb the ultra-violet rays unequally. W. G. 


Aromatic Arsenic Compounds. VI. Some Reactions of 
3 : 5-Dichloro-4-diazophenylarsinic Acid. P. Karrer (Ber., 1914, 
47, 1779—1783. Compare this vol., i, 342).—In order to compare 
polyhalogenated phenylarsinic acids with the mono-derivatives, the 
diazonium salt obtained by Witt’s method (A., 1909, i, 855) from 
3:5-dichloroarsanilic acid (Bertheim, A., 1910, i, 346) has been sub- 
mitted to the usual decompositions. The diazo-compound was found 
to be highly reactive and only resisted the introduction of the hydroxy] 
group. When a solution of the salt is stirred with an acid-fixing salt, 
such as sodium acetate or sodium hydrogen carbonate, one chlorine 
atom is replaced by hydroxyl. The new diazonium salt now couples 
with “strong” azo-components, such as resorcinol and #-naphthol, 
whereas the original dichloro-derivative couples readily with R-salt. 
The azo-dye with 8-naphthol has been reduced to a chlorinated iso- 
salvarsan. 

The halogenated phenylarsinic acids have been examined biologically. 
The 3 : 5-dichloro-derivative is less toxic than p-iodophenylarsinic or 
3 : 5-dichloro-4-iodophenylarsinic acid. The most remarkable effect of 
these preparations is that of causing extremely acute jaundice, the 
intensity of which rises with the number of halogen atoms. 

An intimate mixture of 3: 5-dichloroarsanilic acid and potassium 
metadisulphite is added to ice-cold nitric acid (D 1°49) and then poured 
on ice. ‘The diazo-compound soon crystallises from the clear solution. 
Such a solution, when mixed with alcohol, reacts with copper powder in 
the cold. The reaction is completed on the water-bath, when 3: 5- 
dichlorophenylarsinic acid, C,H,Cl,-AsO,H,, separates on cooling, in 
beautiful white leaflets. For the decomposition with potassium iodide 
or sodium azoimide, the crystalline diazo-cémpound is washed with ice- 
cold water, and dissolved in water. 3 :5-Dichloro-4-iodophenylarsinic 
acid forms very sparingly soluble, slender, white needles, and 3 :5- 
dichloro-4-triazophenylarsinic acid, N,*C,H,Cl,-AsO,H,, also separates 
in pure, white crystals, 

A solution of the diazonium salt was also stirred with sodium 
acetate until it ceased to react with R-salt, when it was coupled with 
B-naphthol, The dye, which separated in coppery masses, was boiled 
with a large volume of water, filtered and acidified, when the free acid 
was precipitated in bright red flocks. This was dissolved in V-sodium 
hydroxide and JV-sodium acetate, and warmed with sodium hyposul- 


Cl Cl phite at 40—50°, until decolorised, 
on, ofa when the solution was cooled, filtered 

N a >, As:A ~ H, fromaminonaphtholand finally agitated 
OH OH with more of the reducing agent at 


60°. Gradually, there separated 5 : 5’- 
dichloro-4 : 4’-diamino-3 : 3’-dthydroxyarsenobenzene {annexed formula) 
in yellow flocks. 
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Aromatic Arsenic Compounds. VII. A Peculiar Light 
Reaction. P. Karner (Ber., 1914, 47, 1783—1785).—When a 
moist ethereal solution of o-nitrophenylarsine dichloride, prepared by 
adding sufficient alcoholic hydrogen chloride to a suspension of the 
oxide, is exposed to sunlight for some weeks, yellowish-brown crystals 
are deposited which dissolve readily in sodium hydrogen carbonate, 
but are insoluble in all common solvents, and agree with the formula 
C,H,O,NAs. The compound is, therefore, an arsinic acid, but is not 
o-nitroarsinic acid, and must be regarded as o-nitrosoarsinic acid (IT), 
although it gives none of the usual reactions of nitroso-compounds. 
The latter fact is not remarkable, for the compound is evidently 
highly palymerised, and o-nitrosobenzoic acid also fails to respond to 
the usual tests. The rearrangement of o-nitrophenylarsine oxide (I) 
with absorption of water is analogous to the transformation of o-nitro- 
AsO AsO, AsO,H, 


) ‘<i i ee ( \no +80 /\NO 


—> (IL)| | 
benzaldebyde into o-nitrosobenzoic acid under the influence of light 
(Ciamician and Silber, A., 1901, i, 547). J.C, W. 


Mercury Derivatives of cycloHexane. GERHARD GRUTTNER 
(Ber., 1914, 47, 1651—1656).—By the action of mercuric haloids on 
magnesium cyclohexyl haloids (compare this vol., i, 261) the author 
has obtained cyclohexyl mercurihaloids. The preparation of mercury 
dicyclohexy], however, was more difficult, but was effected by the 
action of mercuric bromide on a large excess of magnesium cyclohexyl 
bromide (compare Pfeiffer, A., 1904, i, 544). The compound is much 
less stable than mercury diphenyl (ibid.). The cyclohexyl derivatives 
in general are more soluble and less stable than the corresponding 
phenyl compounds. They readily reduce feebly acid or neutral 
solutions of silver or gold, but not ammoniacal silver oxide or Fehling’s 
solution. 

cycloHexyl mercuribromide, C,H,, BrHg, forms brilliant, white leaflets, 
m. p. 153°, from benzene, 100 grams of which dissolve 3°33 grams at 29°. 
The mercurichloride has also a brilliant lustre, and melts at 163—164°. 
Either of these salts may be converted into the iodide by warming a 
solution with potassium iodide. This, until now the only known 
mercury derivative of cyclohexane, was obtained by Kursanov by the 
action of sodium amalgam on cyclohexyl iodide (A., 1900, i, 89). A 
rapid current of hydrogen sulphide was passed into a pyridine solution 
of the bromide at — 10°, when the sulphide, (C,H,,Hg),S, was partly 
precipitated as a pure white powder, which soon decomposed if left 
moist. 

An ethereal solution of magnesium cyclohexyl bromide was treated 
with mercuric bromide (16°7% of the theory), and the dried ethereal 
extract was concentrated. The residue was filtered from a small 
quantity of cyclohexyl mercuribromide and the oil, which was a super- 
saturated solution of mercury dicyclohexyl, was shaken with alcohol, 
when it solidified. Mercury dicyclohexyl forms white, hard granules, 
m, p. 78—79°, but decomposes into a black oil in a few hours, even 
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over phosphoric oxide in a dark vacuum desiccator. It combines 
directly with mercuric haloids or cyanide in any solvent. cycloHexyl 
mecuricyanide forms white, sparkling leaflets, m. p. 144°. 

As all these compounds soon decompose in the molten condition, the 
melting points were found in a previously warmed bath. J.C. W. 


Mercuration of Anthranilic Ester and its Alkyl Deriv- 
atives. Contribution to the Doctrine of Substitution. 
Water Scuortter and Ricnarp Huerer [with E. Forsrer] (Ber., 
1914, 47, 1930—1947).—According to Kekulé’s views on the 
mechanism of substitution, recently supported by Fischer (A., 1911, i, 
418), an additive compound is first formed, this then either under- 
going decomposition to give the substituted derivative, or yielding an 
intermediate product, re-arrangement of which gives rise to the 
substitution compound. In the study of the mercuration of aromatic 
carboxylic esters the authors have succeeded in obtaining, not a 
primary additive compound, but a true intermediate compound, which 
subsequently undergoes intermolecular change. The interaction of 
wethyl anthranilate (1 mol.) and alcoholic mercuric acetate (1 mol.) 
yields a product containing 58% of mercury, which falls to 49% if the 
compound is left for a long time in the mother liquor. This product 
contains two acetoxymercuri-groups, one united firmly with the 
benzene nucleus, and the other, loosely held, displacing a hydrogen 
of the amino-group. The total substitution may be represented thus : 


2NH,-C,H,-CO,Me + 2Hg(OAc), = 


OAc-Hg-NH-C<CAC CH 


CH—cH> C'He‘OAc+ 


NH, CO,Me 
NH,-0,H,-CO,Me + 2CH,-CO,H = ax S 
HgOAc 
When, however, no excess of methyl anthranilate is present, gentle 


. heating with alcoholic acetic acid results in 
3H, 00, Me the entry of the labile acetoxymercuri-group 


OAcHe¢ » into the nucleus, with formation of 
—Fit-OAc methyl diacetoxymercurianthranilate (an- 
8 nexed formula). With mono- or di-alkylated 


anthranilic esters, such intermediate products are not observed, the 
mercuration then proceeding so rapidly that it is complete in a few 
minutes. The introduction of acid substituents into the amino-group 
causes a very considerable retardation of the mercuration, owing to 
the increased capacity for salt-formation of the imino-group and its 
consequent persistent retention of the substituent. 

Methyl diacetoxymercurianthraniate, 

OAc*Hg’C,H,(CO,Me)-NH*Hg-OAc,H,0, 

forms an amorphous, white precipitate, and with moderately dilute 
hydrochloric acid gives up one of its acetoxymercuri-groups as mercuric 
chloride and forms methyl chloromercurianthranilate (see below). The 
isomeric ester, OAc*Hg-C,H,(NH,)(CO,Me):Hg-OAc, has m. p. 
221—222° (corr.) (decomp. ). 

Methyl acetoxymercurianthranilate, OAc*Hg-C,H,(NH,):CO,Me, 
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crystallises in spherical masses of pale yellow needles, m. p. 180—182° 
(corr.) (decomp.). 
CO,Me 


Methyl chloromercurianthranilate, H ech’ NH, forms trans- 


parent prisms, m. p. 184° (corr.), the corresponding bromo-derivative, 
C,H,O,NBrHg, stellar aggregates of slender white needles, m. p. 178° 
(decomp.), and the iodo-compound, C,H,O,NIHg, spherical masses of 
needles, m. p. 173—-174° (corr.) (decomp.). 


Hydroxymercurianthranilic anhydride, NH,*C,H,<G5>0, forms 


a white, flocculent precipitate decomposing at 212—214°. From this 
the copper salt, C,,H,,O,N,Hg,Cu, of the acid was prepared. 
Lodomercurianthranilic acid, HgI-C,H,(NH,)*CO,H, forms a white 
precipitate. 
Dihydroxymercurianthrantlic anhydride, 


H 
OH-Hg-C,H,(NH,)<5>0, 


forms a pale yellowish-green, amorphous precipitate. 
Methyl acetoxymercurimethylanthranilate, 
OAc*Hg’C,H,(NHMe)*CO,Me, 
forms slender needles, m. p. 200° (corr.) (decomp.). The corresponding 
chloride, C,H,,O,NCIHg, m. p. 210—212°, bromide, m. p. 215°, and 
todide, m. p. 190—191° (decomp.), were prepared. 


CO 


Hydroxymercurimethylanthranilic anhydride, N HMe‘0,H,<y 0, 


forms a greenish-yellow, amorphous precipitate, decomposing at 203°. 
Todomercurimethylanthranilic acid, HgI-C,H,(NHMe)-CO,H, forms a 
precipitate, 
Ethyl acetoxymercuriethylanthranilate, OAc’ Hg-C,H,(NHEt)-CO, Et, 
forms a felted mass of needles, m. p. 178° (corr.) (decomp.). 
Methyl acetoxymercuridimethylanthranilate, 
OAc: Hg-C,H,(N Me,)*CO,Me, 
forms stout, prismatic crystals, m. p. 134° (corr.). The corresponding 
chloride, C,,H,,0,.NCIHg,H,O, m. p. 162—163°, bromide (+H,0), 
m. p. 164°, and iodide, m. p. 159°, were prepared. 
Mercuridimethylanthranilic acid sulphate, 
SO,[-Hg-C,H,(NMe,)-CO,H],,3H,0, 
forms small, white needles, decomposing slowly at 180°. 
Chloromercuridimethylanthranilic acid, 
HgCl-C,H,(NMe,)-CO,H,H,0, 
forms white, prismatic crystals, m. p. 175° (decomp.). 
Methyl acetoxymercuriacetylanthranilate, 
OAc*Hg’C,H,(NH Ac)-CO,Me, 
forms large, shining leaflets, m. p. 212° (corr.), and the corresponding 
chloride, C,,H,,O,NCIHg, slender ncedles, m. p. 245—246°. T. H. P. 
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Physiological Chemistry. 


The Influence of Adrenaline on Respiration. L. [. Nicz, 
Joun L. Rock, and R. O. Courrricur (Amer. J. Physiol., 1914, 34, 
326—331).—Doses of adrenaline which lower blood-pressure in- 
crease the depth of respiration; doses which elevate blood-pressure 
act similarly, but in both cases a preliminary stage of shallow 
breathing may occur. Excessive doses produce marked shallow- 
ness, as Oliver and Schafer first stated. W. D. H. 


Factors Affecting the Coagulation-Time of Blood. V. The 
Effects of Hemorrhage. H. Gray and L. K. Lunt (Amer. J. 
Physiol., 1914, 34, 332—351).—Hemorrhage decreases the coagula- 
tion-time, unless the abdominal circulation is excluded. In the 
abdomen, exclusion of the adrenals alone, or of the intestines alone, 
does not abolish the effects of hemorrhage on coagulation-time. 
The adrenals, intestine, and the liver together provide the 
necessary elements which hasten clotting after extensive ae 

W. D. H. 


The Sugar of the Blood under Laboratory Conditions. 
Ernest Lyman Scorr (Amer J. Physiol., 1914, 34, 271—312).—It is 
better to examine the blood than the urine; the latter only shows 
increase of sugar, and is not so closely related to the tissues as is 
the blood. The methods of estimation at present in use may give 
different results, and should be reduced to common terms. When 
blood is drawn, the concentration of sugar in the blood left within 
the animal falls; ether and chloroform increase the blood-sugar but 
to a variable extent. Cocaine lowers the percentage of sugar in 
the blood, and the amount of lowering is fairly constant. 
W. Dz. H. 


Certain New Principles Concerning the Mechanism of 
Hyperglycemia and Glycosuria. ALBert A. Epstein and GEorcE 
Baear (J. Biol. Chem., 1914, 18, 21—27).—In normal animals under 
constant conditions, the percentage of sugar in the blood may vary 
to such an extent that a simple estimation can warrant no positive 
conclusion. The authors also find that the increase in blood-sugar’ 
observable after hemorrhage is more apparent than real; the per- 
centage increases, but, if regard is had to the probable total volume 
of circulating blood before and after the experiment, it is found 
that the total amount of sugar present is practically unchanged. 
When the blood withdrawn was at once replaced by physiological 
salt solution, no alteration in the percentage of sugar could be 
observed, except in one case. These results indicate that the 
increase of sugar following hemorrhage is not psychic, but is due 
to a compensatory effort on the part of the organism. R. V. §. 
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Fibrin in its Relation to Problems of Biology and Colloidal 
Chemistry. The Problem of Blood Coagulation. II. Plasmas 
which Clot Spontaneously or under the Influence of Sera. E. 
Hexma (Biochem. Zeitsch., 1914, 63, 184—203. Compare this vol., 
i, 754).—A detailed description of certain experiments is given, 
which show that citrate and fluoride plasmas will clot spon- 
taneously. This is especially the case when the fluoride content 
in the former plasmas is more than 0°5—1% of sodium fluoride. 
The clot was examined microscopically by Weigert’s method, 
and was seen to consist of a network of fibres. The part which 
clots first contains the formal elements of the blood in the mesh- 
work. If this is removed, fractions can be obtained of a fibrin 
preparation which is free both from calcium salts and formal 
elements. The clot forms very rapidly also on the addition of 
serum proteins, and spontaneous clotting can also be observed in 
transudates. S. B. 8. 


Fibrin in its Relation to Problems of Biology and Colloidal 
Chemistry. The Problem of Blood Coagulation. III. Re- 
versibility of the Clots Formed in Plasmas as either Sponta- 
neously or under the Influence of Sera. E. Hexma (Biochem. 
Zeitsch., 1914, 63, 204—220).—The fibrin obtained by the spontaneous 
clotting of fluoride and citrate plasmas is in every respect similar 
to that obtained in other ways. It shows the phenomena of gel 
reversion on addition of acids to a solution in alkalis (see this vol., 
i, 754) and of alkalis to the solution in acid. Gel formation in 
solutions in alkalis of all preparations of fibrin can be produced 
by the following methods; by addition of: (a) acids and acid salts 
of potassium, sodium, and calcium to neutral point; (6) of hydro- 
chloric, nitric, and phosphoric acids until the reaction is strongly 
acid; (c) of calcium chloride under certain conditions; (d) of 
saturated solutions of sodium chloride and fluoride and other salts; 
(e) of serum; (f) by warming to 56° with equal parts of 8% 
sodium chloride and 2% sodium fluoride solutions. The reactions 
(a) to (f) take place in alkaline solutions which have been 
previously heated. The alkaline solutions, when sufficiently con- 
centrated, can also, under certain conditions, give rise to true gels. 

8. B. S. 


The Fermentative Properties of Blood. III. Nucleases 
and Glucosidesplitting Ferments. Lupwie PrncussonHn and 
CuartoTTe Krause (Biochem. Zeitsch., 1914, 63, 269—275. Compare 
A., 1913, i, 788, 1404).—The degradation of nucleic acids by the 
serum was measured by the polarimeter. The serum was taken 
from patients with a variety of diseases. Yeast-nucleic acid is 
readily degraded by most sera, whereas thymus-nucleic acid appears 
to be degraded only by the sera of patients with exophthalmic 
goitre. The sera of dog, pigeon, and rabbit generally degrade 
both kinds of nucleic acid. In only a few cases was there any 
suspicion of a hydrolysis of arbutin by sera. 8. B. S. 
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Can the Serum of Healthy Animals Decompose Protein or 
Peptones Prepared from It? Emit ABDERBALDEN and GorTTrRIED 
Ewatp (Zeitsch. physiol. Chem. 1914, 91, 86—95).—The very 
numerous experiments of Abderhalden and his collaborators on 
this subject have shown that normal serum does not attack the 
proteins of the tissues, or the peptones prepared from them or 
from other proteins. In consequence of the contrary statement of 
Pincussohn (A., 1913, i, 788, 1404), the subject has been re- 
investigated, with the result that the observation is confirmed that 
normal serum does not decompose peptones prepared according to 
the method previously described by Abderhalden. A peptone is, 
however, attacked if the same peptone has been administered to 
the animal previously. In one thousand observations, the un- 
expected decomposition of the peptone derived from a particular 
organ occurred seventeen times, and in each case a lesion of the 
corresponding organ in the animal was subsequently discovered. 


R. V. 8. 


The Significance of the Concentration of Hydrogen Ions for 
Heemolysis. L. G. Watsum (Biochem. Zeitsch., 1914, 63, 221—268). 
—It is shown by numerous experiments with different hzmolytics 
(cobra poison, sodium cholate, saponin, etc.), and with blood from 
various animals, that there are optimal and minimal conditions 
as regards hydrogen ion concentration for the production of 
hemolysis. The suspension of blood corpuscles was treated with 
hydrochloric acid insufficient to produce hemolysis, and in a series 
of samples the acid was more or less completely neutralised by 
sodium hydroxide. The amount of hemolysis under definite con- 
ditions was then ascertained (colorimetrically). The same experi- 
ments were then carried out in the presence of hemolytic sub- 
stances, and the hemolysis was again measured. By subtracting 
the amount of hemolysis in the absence of hemolytic substances 
from that produced under the same conditions in their presence, 
the change due to these substances was determined. In all cases, 
the hydrion concentration was directly measured electrometrically. 
The results are indicated in a series of graphs, in which the 
negative exponent of the hydrion concentration is plotted on the 
abscisse, and the amount of hemolysis (corrected) on the ordinates. 
There are too many factors involved to allow of any generalisa- 
tions. It is pointed out that when hemolysis experiments are carried 
out in the presence of serum, the latter can act as a buffer. 


S. B. 8. 


Direct Proof that Pathological Changes in the Percentage 
Concentration of Acid in the Pure Gastric Juice are not 
Produced by the Infusion of Salt or Magnesium Sulphate into 
the Stomach, as stated by O. Cohnheim. Ssricuiro Sato 
(Zeitsch. physiol. Chem., 1914.91, 1—14).—By direct titration of the 
pure gastric juice of the dog, the author finds that Cohnheim’s 
statements that the injection into the stomach of magnesium 
sulphate causes hyperacidity, and that of sodium chloride hypo- 
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acidity (A., 1910, ii, 139), are incorrect. The secretion of juice 
is, however, increased in the first case and decreased in the 
second, as stated by that author. R. V. 8. 


The Ferments in the Contents of the Intestine (Meconium) 
and Stomach of the Human Foetus and Newly-born Children. 
Rupotr Scumipt (Biochem. Zeitsch, 1914, 63, 287—303).—The 
following ferments were found in the meconium: lecithinase, 
monobutyrinase, esterase, glycerophosphatase, pepsin, rennin, a 
peptolytic ferment, and possibly a peroxydase and catalase. 
Oxydases were absent. The diastatic value varied between 
D2” =50 and 100. The lecithinase, monobutyrinase, and esterase 
were weaker in the lower parts of the small intestine than in the 
upper parts. Trypsin is either entirely absent or present in very 
much smaller quantities in the upper part of the small intestine 
than it is in the lower part or colon. This fact is not due to the 
absence of an activator. The peptolytic ferment of the meconium 
is identical with trypsin. The peptic values (determined by the 
edestin method) are small in the intestine, and in the stomach 
they vary between 20 and 80 units. Pepsin and rennin exist in 
the stomach and intestine of the fetus apparently in the form 
of a pro-ferment. The diastatic power of the fcetal stomach is 
apparently due to the saliva which has been swallowed, and varies 
between D2" =40 and 66. S. B. 8. 


The Silk Peptone Method and Intracellular Proteases. 
Gorrwatt Cur. Hirscn (Zeitsch. physiol. Chem., 1914, 91, 78—80. 
Compare Abderhalden, A., 1911, ii, 1009).—-Not only do the glands 
and tissues of the intestinal tract of marine snails give tyrosine 
crystals when investigated by Abderhalden’s silk peptone method, 
but positive results are also obtained with any tissues from these 
or other animals (Natica, Blenius, Martenia, Pleurobranchaea, 
Scyllium, Tapes, Mactra, Leucina, Helix). The production of 
tyrosine is somewhat less than is the case with glandular tissue, but 
is none the less evident. This indicates the presence of proteases 
in all cells; digestive glands merely produce an unusual amount of 
them. R. V. 8. 


Carbohydrate Metabolism. VI. Influence of Thyreopara- 
thyroidectomy upon the Sugar Content of the Blood and 
the Glycogen Content of the Liver. Frank P. UNDERHILL 
and Norman R. Biatuerwick (J. Biol. Chem., 1914, 18, 87—90.)— 
After thyreoparathyroidectomy, glycogen entirely disappears 
from the liver, and the blood-sugar content is markedly lowered, 
or may even be reduced to zero. This action may be ascribed 
to the lack of parathyroid tissue, since the phenomena may be 
observed when all the parathyroids are removed and some thyroid 
tissue remains. R. V. 8S. 


Protein Metabolism after Starvation and Subsequent In- 
gestion of Large Amounts of Proteins Derived both from the 
Same and Different Species of Animals. Cxaries G. L. WoiF 
(Biochem. Zeitsch., 1914, 63, 58—73).—The experiments were carried 
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out on dogs, with the object of submitting to a further test 
Michaud’s conclusions as to the more economic nutritional value 
of the proteins derived from the same species of animal (compare 
A., 1909, ii, 498). After a period of starvation, the animal 
received a rich protein diet, which was followed by a subsequent 
period of starvation. In one experiment the protein consisted of 
the muscle of ox heart, and in a second of dog’s flesh. The com- 
plete nitrogen, phosphorus, sulphur, calcium, and chlorine balances 
were determined during the various periods of feeding and starva- 
tion. The nitrogen retention during the period of feeding on dog’s 
flesh was distinctly greater than during the period of feeding on 
the foreign protein, and in this respect the author’s experiments 
appear to confirm Michaud’s conclusions. Ss. B. S. 


Purine Metabolism in Man. III. Decomposition of Purine 
Substances in the Digestive Canal. V. O. Sivin (Pfiiger’s 
Archiv, 1914, 157, 582—586. Compare A., 1912, ii, 575, 780).— 
Experiments with broth inoculated either with B. coli or with 
intestinal contents obtained at operation show that in both cases 
some of the purine substances originally present disappear, so that 
the loss of exogenous purine substances which occurs in man prob- 
ably takes place chiefly as a result of bacterial action in the 
intestinal tract. R. V. 8S. 


The Metabolism of Endogenous and Exogenous Purines in 
the Monkey. III. The Purines of Monkey Urine. ANDREW 
Hunter (J. Biol. Chem., 1914, 18, 107—114).—From a considerable 
quantity of the urine of Cercopithecus, the author has separated 
the purine substances, and identified in the mixture uric acid, 
xanthine and hypoxanthine. Guanine and most probably 
adenine were absent. R. V. 8. 


Glycollaldehyde as an Assimilation Product. Wattuer Lés 
( Biochem. Zeitsch., 1914, 63, 93—94).—In view of a recent communi- 
cation of Fincke (this vol., i, 638), the author directs attention to 
the facts that glycollaldehyde has already been suggested as an 
assimilation product, and that it can be obtained from carbon 
monoxide and water under the influence of the silent electrical 
discharge. He further discusses the possible part played by the 
aldehyde in assimilation processes. 8. B. 8. 


Narcosis and Oxygen Consumption. J. Motpovan and 
Fr. Wernrurter (Pfliiger’s Archiv, 1914, 157, .571—581).—The 
authors’ experiments were concerned with the injection into rabbits 
and guinea-pigs of solutions of dyes (alizarin-blue-S, a-naphthol + 
dimethyl-p-phenylenediamine [oxidation to indophenol blue], 
methylene-blue). From the staining of various tissues found post 
mortem, conclusions are drawn as to the occurrence of oxidation or 
reduction in those situations. In this way it is found that in the 
normal brain cortex a large amount of oxygen is available, but in 
the same region methylene-blue is reduced. During deep narcosis 
(with chloroform), both oxidising and reducing power in the cortex 
is diminished, but oxidation is never entirely absent. The amount 
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of oxidation occurring elsewhere in the body (for example, in the 
blood) is also less during deep narcosis. R. V. 8. 


Chemical and Biochemical Investigations on the Nervous 
System under Normal and Pathological Conditions. VI. 
The Chemical Composition of the Brain in Progressive 
Paralysis. II. Giacomo Picnini (Biochem. Zeitsch., 1914, 63, 
304—335. Compare A., 1913, i, 128).—The brains taken from 
cases of progressive paralysis were submitted to analysis by six 
successive extractions with various solvents by Friankel’s method, 
and the results were compared with those obtained from normal 
brains. As compared with the latter, the former show an 
increase in the water and protein content, and an increased 
percentage of cholesterol, but a marked diminution in the 
amount of unsaturated phosphatides (leucopoliin and cephalin 
fractions) and of saturated phosphatides and cerebrosides. In 
spite, however, of the diminution of phosphatides, the histological 
examination of the diseased brain, when stained by various 
methods (Aschoff, L. Smith, Fischler, and Ciaccio), shows an 
increase in the amount of lipoids. A similar histological appear- 
ance is exhibited by normal brains after autolysis. Attention is 
called to the similarity of the behaviour of lipoids in other tissues 
under pathological conditions. It is assumed that in normal 
brains the lipoids are in some form of combination in which their 
histochemical detection is masked. The first stage of degenera- 
tion consists in the breakdown of this combination. Lipoids other 
than cholesterol are removed into the circulation by phagocytic 
processes. The cholesterol is not so removed, but it is remarked 
that the blood in cases of syphilis and other diseases contains 
abnormally large amounts of this substance, which serves, further- 
more, as a protection against the action of certain toxins, and is 
subject to somewhat different laws to the other lipoids found in 
the brain. S. B. 8. 


Chemical and Biochemical Investigations on the Nervous 
System under Normal and Pathological Conditions. VII. 
The Autolysis of Nervous Tissue. I. Gracomo PieHrnr 
and Carto Fontanest (Biochem. Zeitsch., 1914, 63, 336—352).—An 
account is given of the histological changes which take place when 
the spinal column of a dog is submitted to aseptic autolysis. Nile- 
blue sulphate, Sudan III, Scarlet R, and chromium and copper 
hematoxylin methods (methods of Smith, Fischler, Daddi, Herx- 
heimer, Ciaccio, etc.) were employed. The main change observed 
in the autolysed as compared with the fresh tissue was the forma- 
tion of coloured granules, presumably due to phosphatides. During 
autolysis, the lipoids appear to be set free from some form of 
combination (compare preceding abstract). 8. B. 8. 


A Simplification of Bang’s Micro-Kjeldahl Method and the 
Nitrogen Content of the! Vitreous Humour of the Hye of 
Rabbit and Dog. M. Kocumann (Biochem. Zeitsch., 1914, 63, 
479—482).—The author substitutes a long, hard, glass delivery tube 
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for the glass-wool filter used in the distillation by Bang (A., 1913, 
ii, 740), and titrates the excess of acid with W/100-sodium 
hydroxide solution, employing tincture of cochineal as an indicator 
instead of using the iodometric method. The nitrogen content of 
the vitreous humour of the rabbit’s eye was found to be 50°6 mg. 


per 100 gram. The corresponding number for a dog was about 44. 
8. B. 8. 


Formation of Lactic Acid and Sugar in the Isolated Liver. 
I. Degradation of dSorbose. II. Fate of d-Sorbitol and 
Some other Hexitols. Gustav Emspen and WALTER GRIESBACH 
(Zeitsch. physiol. Chem., 1914, 91, 251—286. Compare Embden, 
Schmitz and Wittenberg, A., 1913, i, 1411).—In perfusion experi- 
ments with the liver of the dog (freed from glycogen by phloridzin 
poisoning), in one case d-lactic acid was formed from d-sorbose, 
in another case it was not produced. In similar circumstances, 
d-sorbose is converted into dextrose, from which, presumably, the 
lactic acid was produced. 

d-Sorbitol is converted into d-lactic acid on perfusion through 
the liver of a hungering dog, and in the phloridzin liver into a 
mixture of d-levulose and dextrose; in this case, d-levulose is 
probably first formed. d-Mannitol, dulcitol and inositol do not 
form sugar or lactic acid in the isolated liver. R. V. 8S. 


Specific Action of Cell Ferments. III. Emm AsprerHa.pen, 
Go1trrien Ewan, Isnicuro and R. WarTanase (Zeitsch. physiol. Chem., 
1914, 91, 96—106. Compare Abderhalden and Fodor, A., 1913, 
i, 1118; Abderhalden and Schiff, A., 1913, i, 1118).—Further ex- 
periments on this subject here recorded show that liver extract 
obtained by maceration decomposes peptone prepared from liver, 
whilst peptone from lung, brain, kidney, pancreas, silk-fibroin and 
gelatin is never affected. These results were obtained by both the 
optical and the dialysing methods. The liver extract generally 
attacks a peptone prepared from muscle, which certainly contains 
simple decomposition products of muscle protein. A similar lung 
extract. decomposes peptone prepared from lung, but not peptone 
from muscle, liver, or kidney. As previously stated, kidney ex- 
tract decomposes all kinds of peptones; of those investigated, only 
gelatin peptone remained unattacked. The results, in general, do 
not indicate ferments peculiar to individual animal species. 

Reference is made to the considerable difficulties attending the 
preparation of the extracts and peptones if confusing results are 
to be avoided. Casual errors were eliminated in the experiments 
here described by using portions of the same sample of extract to 
act on the various peptones, and by having the experiments 
repeated by different observers. R. V. 8. 


Parathyroid Deficiency and Sympathetic Irritability. R. G. 
Hoskins and Homer Wnheeton (Amer. J. Physiol., 1914, 34, 
263—-271).—Destruction of the parathyroid in dogs increases the 
vasomotor irritability towards nicotine, adrenaline, and pituitrin; 
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all components (sympathetic cells, myoneural junction), and the 
muscle fibres, are affected, but to a varying degree in different 
cases. The evidence that calcium injections neutralise the effect 
is inconclusive. W. D. H. 


The Swelling Capacity of Different Kinds of Muscle in Acid 
Solutions. Rupotr Arnotp (Koll. Chem. Bethefte, 1914, 5, 
411—426).—Observations have been made on the swelling which 
takes place when different kinds of human muscle are immersed in 
acid solutions. The experiments were made with material obtained 
within twenty-four hours of death. 

The curves obtained by plotting the swelling of the fibre against 
time are of two types. The one type is characterised by great 
rapidity of swelling and little tendency to reversal, whilst the other 
type of curve shows a much more gradual rise, and also a consider- 
able reduction of the swelling when the immersion of the fibre in 
the acid solution is prolonged. 

Hydrochloric acid is more active in promoting swelling than 
lactic acid, and from experiments with hydrochloric acid solutions 
of varying concentration, it has been found that a 0°025% solution 
gives the optimum effect. H. M. D. 


Influence of Various Substances on the Gaseous Inter- 
change of Surviving Frog’s Muscle. XII. Action of Cyanogen 
Compounds, especially Potassium Ferricyanide. Torsren 
TuunperG (Chem. Zentr., 1914, i, 905; from Skand. Arch. Physiol. 
1913, 30, 332—336).—Both the oxygen uptake and the carbon 
dioxide evolution of frog’s muscle are considerably lessened by 
very minute quantities of potassium cyanide, whereas the exchange 
is not influenced by the thiocyanate or ferrocyanide. Sodium 
nitroprusside is very poisonous. Potassium ferricyanide, however, 
has a quite specific action in that the carbon dioxide output is 
scarcely diminished, although the oxygen uptake is completely 
stopped. J.C. W. 


Comparative Chemistry of Muscle. Betaine from the 
Scallop, Periwinkle and Lamprey. Creatine from _ the 
Lamprey. D. Wricut Wison (/. Biol. Chem., 1914, 18, 17—20). 
—Betaine has been isolated from the extracts of muscles from the 
scallop, periwinkle and lamprey, creatine from the muscles of 
the lamprey. R. V. 8. 


Urea. Its Distribution in and Elimination from the 
Body. E. K. MarsHatt, jun., and Davip M. Davis (J. Biol. Chem., 
1914, 18, 53—80).—Applying the method for the estimation of 
urea previously described (compare Marshall, A., 1913, ii, 640, 
991), the authors find that this substance is present in all the 
organs and tissues of normal animals. The amount present in all 
organs and tissues is approximately equal to that of the blood, 
both in normal conditions and when an abnormal amount is 
present. Fat, however, contains little urea, whilst the amount 
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in the urinary tract is high. When a solution of urea is injected 
intravenously, it diffuses to all parts of the body very rapidly. 
Urea is very rapidly eliminated by the kidneys. The rate of 
excretion may rise to 16 grams per kilo. of body-weight per 
day, or much higher. The rate of excretion is directly propor- 
tional to the concentration of the substance in the blood; it may 
be retarded, however, by dehydration of the organism. When 
excretion is prevented, the entire amount formed is stored 
in the body, except for small amounts secreted in the bile, sweat, 
etc., and there is no evidence that it is converted into other 
substances. R. V. 8. 


The Effect of Calcium and Protein on the Offspring of 
Swine. J. M. Evvarp, Artur W. Dox, and 8. C. Guernsey (Amer. 
J. Physiol., 1914, 34, 312—325).—Maize is deficient in calcium and 
poor in protein; the addition of calcium to a diet of maize and 
sodium chloride given to pregnant swine increases the size and 
general nutritive condition of the offspring. The addition of much 
protein has a similar, but better, effect. Calcium carbonate pro- - 
duces a better effect than the chloride. W. D. H. 


Action of Ultra-violet Monochromatic Rays on the Tissues. 
Measurement of the Energy of Radiation Corresponding with 
Sunstroke. Vicron Henri and Vencestas Moycuo (Compt. rend., 
1914, 158, 1509-1511. Compare A., 1913, i, 424, 678).—A study 
of the effect of monochromatic ultra-violet rays, from 2300 to 
A 3300, on the ear of the rabbit, the time of exposure for produc- 
tion of a redness, after twelve to twenty-four hours, being 
measured. The extreme ultra-violet rays A 2300—2500 have no 
sensible action on the tissues of the ear. The most active region 
in the ultra-violet is at 42800, the energy necessary to produce 
an irritation of the tissues being 0°057 x 10’ ergs. For A 3300, no 
visible effect could be obtained. At the sea-level the solar spec- 
trum stops at about A3000, and the amount of energy which 
reaches the earth from this region of the spectrum is such as would 
produce sunstroke in one hundred minutes. At levels higher 
than this, the time of exposure would get less as the height 
increased. W. G. 


Occurrence of Trimethylamine Oxide in Cephalopods. M. 
Henze (Z-itsch. physiol. Chem. 1914, 91. 230—232).—From the 
muscles of mussels the author has isolated trimethylamine oxide, 
identifying it by the preparation and analysis of various salts. 

R. V. 8. 


Dependence of the Composition of Cow’s Milk on the 
Degree of Dispersity of the Separate Constituents. Grore 
Wirener (Zettsch. Nahr. Genussm., 1914, 27, 425—438).—From an 
examination of the data obtained in the analysis of a large number 
of samples of cow’s milk, it has been found that the variability 
in the percentage content of the constituents decreases as the 
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degree of dispersity of the constituents increases. The fat, which 
occurs in the form of coarse particles varying very considerably 
in size, varies to the largest extent. The more highly disperse 
colloidal particles of casein and albumin show smaller variation 
in the size of the particles, and the proportion of these varies also 
to a less extent than the fat content. The variability of the 
amount of milk sugar and ash, which are molecular disperse in 
character, is considerably less than that of the protein constituents. 
The above relation between the composition and the degree of 
dispersity of the constituents holds, not only for the mixed milk 
obtained from different breeds of cows, but also for the changes 
which occur in the milk of a single cow during the period of lacta- 
tion, and for the changes which are brought about by variations 
in the food supply. H. M. D. 


Colloid-chemistry of Sugar Diuresis. Martin H. Fiscner and 
Anne Syxzs (Kolloid. Zeitsch., 1914, 14, 223—229).—The diuretic 
action of sucrose, dextrose, and levulose has been investigated by 
experiments on healthy rabbits. Whilst dextrose and levulose are 
of approximately equal activity, sucrose is much more effective at 
the same molar concentration. The authors suppose that the 
kidneys are not directly concerned in the effects which have been 
observed, and attribute the action to the dehydrating influence of 
the sugars on the whole of the body tissues. The greater activity 
of sucrose is quite in accordance with the results obtained in ex- 
periments on the swelling of gelatin and fibrin (compare this vol., 
li, 542). H. M. D. 


Gluconeogenesis. VIII. Velocity of Formation and 
Elimination of Dextrose by Diabetic Animals. A. J. Rincer 
and E, M. Franke (J. Biol. Chem., 1914, 18, &1—86).— Dextrose 
is very rapidly excreted by the kidneys after it has entered 
the blood-stream. After administration of dextrose, the curve 
of its elimination reaches in less than two hours a point which, 
after administration of propionic acid (as sodium propionate), 
is only reached in four or five hours. The difference must be attri- 
buted to the time required for the synthesis of dextrose from 
propionic acid. R. V. 8. 


Extent of the Formation of Hippuric Acid in the Organism 
of the Pig. Emit ABperHALDEN and Hermann Srrauss (Zeitsch. 
physiol. Chem., 1914, 91, 81—85. Compare Abderhalden and Hirsch, 
A., 1912, ii, 579)—The animal used excreted 1°15 grams of 
hippuric acid under normal conditions. When benzoic acid was 
administered, the daily excretion of hippuric acid increased to 
2°5—3°0 grams, whilst administration of benzoic acid and glycine 
raised the daily excretion to 4°5 grams. Alanine did not cause 
a similar increase. Ammonium carbonate brought about a de- 
crease in the daily excretion (2°2 grams). The experiments show 
that the pig has available much more glycine than it absorbs in 
the proteins of its food. R. V. 8. 
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Resorption of Guaiacolhexamethylenetetramine (‘‘ Hexa- 
mecol”) by the Skin, also a New Method for the Detection of 
Guaiacol in Urine. O. Sammet (Zeitsch. physiol. Chem., 1914, 91, 
233—240).—When ‘‘hexamecol” is rubbed into the moist skin, 
guaiacol and hexamethylenetetramine subsequently appear in the 
urine. 

Guaiacol can best be detected in urine by acidifying with 5% 
sulphuric acid and distilling the guaiacol, along with the phenols 
thus liberated, with steam. The distillate is extracted with ether, 
and the residue, after removal of the ether, is boiled for some 
time with hydriodic acid. After adding water, the catechol now 
present is extracted with ether and identified by one of the usual 


tests. The method does not appear suitable for quantitative work. 
R. V. S. 


Behaviour of Propylene Glycol, Paracetaldehyde, and Ure- 
thanein Phloridzin Diabetes. Fritz Herine (Chem. Zenir., 1914, i, 
805 ; from Beitr. Phys. [Cremer], 1914, 1, 1—22).—The author adminis- 
tered propylene glycol, paracetaldehyde, and urethane to dogs 
under constant phloridzin diabetes, and found that the dextrose to 
nitrogen ratio was considerably exalted thereby, especially in the 
case of urethane. There seemed, therefore, to be a “ washing out” 
of sugar. J.C. W. 


[Physiological] Effects of Sodium Bromate. C,. G. Sanresson 
and Gésta WickBera (Chem. Zentr., 1914, i, 904; from Skand. Arch. 
Physiol., 1913, 30, 337—374. Compare A., 1910, ii, 431).—A further 
account of the action of bromates, the important features of which 
have already been described. J. C. W. 


' The Distribution and Fate of Colloidal Silver in the 
Mammalian Body. II. What can be Ascertained by Quanti- 
tative Analysis as to the Distribution? J. Voicr (Biochem. 
Zeitsch., 1914, 63, 409—424. Compare this vol., ii, 462).—Analyses 
were made of various organs of animals which have received injec- 
tions of colloidal silver preparations under different conditions 
(large doses at once, or repeated smaller doses at intervals). The 
greater part of the silver found in the body was in the liver, but 
the metal was also found in the lungs, bone-marrow, and spleen. Its 
distribution is discussed by the author at some length. 8. B. 8. 


Pharmacodynamic Investigation of Cupric Iodide. A. FonrTss 
(Chem. Zentr., 1914, i, 1099 ; from Mem. Jnst. Oswaldo Cruz. {Rio de 
Janeiro], 5, 239—251).—The cupric iodide was obtained as a 
sol, and could be given in accurate dosage. Iodine is set free by 
0°01 mg. hydrogen peroxide. Apart from the action of the water, 
cupric 1odide has no hemolytic action. Hemoglobin is reduced, 
white blood corpuscles are fixed, and red corpuscles agglutinated 
by it. It does not destroy the fibrin ferment or catalase of the 
blood, and the serum proteins remain unprecipitated (in vitro). 
Intravenous injection does not injure animals, whereas the intra- 
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peritoneal injection into rabbits and guinea-pigs produced death 
within twenty-four hours. Subcutaneous injection into guinea- 
pigs and rats produced a harmful effect. The hydrosol was use- 
less in the treatment of sporotrichosis and tuberculosis produced 
experimentally. S. B. 8. 


Quantitative Researches on Acetylation Processes in the 
Animal Organism. I. Formation of p-Acetylaminobenzoic 
Acid from p-Aminobenzaldehyde and p-Aminobenzoic Acid. 
ALEXANDER ELuincer and Marre Hensew (Zeitsch. physiol. Chem., 
1914, 91, 21—44).—When paminobenzaldehyde is administered 
to rabbits, p-acetylaminobenzoic acid appears in the urine, and 
the yield may equal the amount of paminobenzaldehyde taken. 
p-Aminobenzoic acid is also acetylated in the organism of the 
rabbit, as much as 30% being found in the urine as pacetylamino- 
benzoic acid. The authors’ experiments with m- and pnitrobenz- 
aldehyde confirm the results of Cohn (A., 1893, ii, 514), with slight 
differences, R. V. 8. 


Changes in the Mobile Oxygen of the Blood during the 
Application of Antipyrine, Phenacetin, and Antifebrin. Gu1po 
M. Picornint (Chem. Zentr., 1914, i, 902—903 ; from Arch. Farmacol. 
sperim., 1913, 16, 484—512).—The author estimated the mobile 
oxygen of the blood, that is, the oxygen which may be removed 
by a mild reducing agent, such as sodium hyposulphite, after the 
oral administration of antipyrine, phenacetin, and acetanilide to 
dogs. The results show that the action of these antipyretics falls 
into two periods. During the first, the pharmaco-therapeutic 
period, the outer respiration, that is, the fixation of oxygen by 
the hemoglobin, and also the tissue respiration, are diminished. 
This period is followed by a toxic period, which is accompanied by 
methemoglobinemia, in which the fixation of oxygen is diminished 
to a greater extent than the tissue respiration. Whereas 
phenacetin and acetanilide scarcely differed in their action, anti- 
pyrine exhibited considerable deviations, for small doses caused 
an increase in the mobile oxygen, ‘and large doses a much smaller 
and less enduring diminution. J.C. W. 


Decomposition of Aromatic Amino-acids in the Animal 
Organism according to Experiments on the Normal and 
Alcaptonuric Individual. Konrap FromHerz and Leo Hermanns 
(Zeitsch. physiol. Chem., 1914, 91, 194—229. Compare this vol., 
i, 358).—Both m- and ptolylalanines are completely decomposed 
in the alcaptonuric organism without formation of a quinol deriv- 
ative. The same is true of m-methyltyrosine, both in the normal 
and in the alcaptonuric organism. The alcaptonuric individual 
can also decompose p-hydroxyphenylpyruvic acid. When simple 
quinols (m-dimethylquinol, toluquinol) are administered, neither 
the normal nor the alcaptonuric organism can oxidise them, and 
no formation of quinol is observed. Experiments with 3: 4- 
dihydroxyphenylalanine show that it can be oxidised in the 


VOL. CVI. i. 3p 


i. 906 ABSTRACTS OF CHEMICAL PAPERS. 


organism to the same extent as the 4-hydroxy-compounds of 
natural origin. ; : Soke 
4-Methoxy-m-tolualdehyde condenses with hippuric acid in 
presence of sodium acetate and acetic anhydride, and the azlactone 
formed dissolves in alkali, yielding (after acidification) a-benzoyl- 
amino-4-methoxy-3-methyleinnamic acid, C\gH,,O,N, which forms 
needles, m. p. 246°. This, on reduction with sodium amalgam, 
yields the corresponding a-benzoylamino-4-methoxy-3-methylphenyl- 
propionic acid, C,gH,O,N, which crystallises in leaflets, m. p. 
148—149°. On boiling with hydriodic acid, m-methyltyrosine, 
C,,H,;03N, erystallising in tufts of prisms, m. p. 277°, is obtained. 
Vanillin condenses with hippuric acid, forming a-benzoylamino- 
4-hydrozy-3-methoxycinnamic acid, C,,H,,0;N, which crystallises 
in prisms, m. p. 211°. The corresponding saturated acid, 
C,,H,,0;N, crystallises in leaflets, m. p. 164°. From this, by the 
action of hydriodic acid, inactive a-amino-8-3 : 4-dihydroxyphenyl- 
propionic acid (dihydroxyvhenylalanine; compare Guggenheim, 
this vol., i, 49) can be prepared; it has m. p. 285° (rapid eel 
R. V. 8. 


The Newer Therapeutic Treatments of Leucemia. A. 
PapPENHEIM (Chem. Zentr., 1914, i, 1011 ; from Zeitsch. exp. Path. Ther., 
15, 39—85).—Attempts were made to ascertain the principles of 
the action of benzene and light petroleum on the hemopoetic 
apparatus and other tissues, and to compare the results with those 
obtained by treatment with Réntgen and thorium rays. The 
action of benzene and of thorium causes atrophy of the bone- 
marrow, and produces a diminution in the number of leucocytes 
in the peripheral circulation. In other respects, however, there is 
marked difference in the action of the drugs. The action of light 
petroleum is similar to that of benzene, but the former is better 
tolerated, and larger doses can be administered. The general con- 
clusion drawn is that the two organic substances cannot be re- 
garded as rivals to replace the thorium treatment, but that in 
certain cases they can supplement it. Ss. B. S. 


Formation of Amino- and Hydroxy-acids from Glyoxals in 
the Animal Organism. H. D. Dakin and H. W. Duptey (J. Biol. 
Chem., 1914, 18, 29—51)—The authors’ attempt to effect the 
synthesis of amino-acids directly from glyoxals by acting on them 
or on their acetals with ammonia or derivatives of it were 
uniformly unsuccessful. In perfusion experiments, however, they 
have obtained evidence indicating the synthesis of optically active 
leucine, a-aminophenylacetic acid and, possibly, phenylalanine 
from isobutyl-, phenyl- and benzyl-glyoxals respectively. Uni- 
molecular glyoxal (prepared by distilling ordinary glyoxal with 
phosphoric oxide, and collecting the distillate in water) used in 
similar experiments gave indications of the formation of glycine, 
isolated as the B-naphthalenesulphonate. The formation of alanine 
from methylglyoxal could not be observed. The experiments were 
conducted by perfusing dogs’ livers with defibrinated dog’s blood 
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containing the glyoxal together with ammonium hydrogen 
carbonate. In addition to the amino-acids formed from glyoxals 
on perfusion, the corresponding hydroxy-acids, glycollic, lactic, 
leucic, mandelic and phenyl-lactic acids, are produced. These are 
due to the action of glyoxalase on the glyoxals, and can be effected 
also in each case in vitro. 

When benzylglyoxal is given to a rabbit, phenaceturic acid can- 
not be detected in the urine, showing that the first stage in the 
decomposition of benzylglyoxal does not consist in the removal of 
the aldehyde-group by oxidation. 

Glyoxals are best prepared by a new method to be published 
shortly, but those used in these experiments were obtained by the 
method of Wohl and Lange.  isoButylglyoxalacetal (from 
magnesium isobutyl bromide and diethoxyacetopiperidide) is a 
colourless liquid; on hydrolysis, isobutylglyoxal is obtained as a 
yellowish-green liquid, b. p. 45—46°/12 mm. The semicarbazone, 
C,,H,,;0,N;, forms colourless prisms, m. p. 249—250°. The 
bis-p-nitrophenylhydrazone, Cy gHoO,Ng, forms scarlet needles, 
m. p. 288—290° (with evolution of gas). 

From perfusion experiments with isobutylglyoxal, pure d-leucic 
acid was prepared. Its properties are identical with those of the 
l-acid already known, except in the sign of its rotation. 

Benzylglyoxal, C,H,O,, crystallises in colourless needles, which 
soften at about 115° and melt at 120—122°. The bis-p-nitrophenyl- 
hydrazone, Cy,H,,0,Ng, forms scarlet needles, m. p. 275-——278°. 

l-Phenylalanine is converted into /-phenyl-lactic acid on treat- 
ment with nitrous acid. 

Inactive a-carbamidophenylacetic acid has m. p. 196—196°5° 
(with effervescence); Pinner (A., 1888, 1102) gave 178°. Inactive 


phenylhydantoin has m. p- 184—185" (Pinner, loc. cit., gives 178°). 
R. V. 8. 


Formation of /-p-Hydroxyphenyl-lactic Acid from p-Hydr- 
oxyphenylpyruvic Acid in the Animal Organism. Yass1r6 
Korake and Zengt Marsvoxa (Zeitsch. physiol. Chem., 1914, 89, 
475—481).—In the organism of the dog p-hydroxyphenylpyruvic 
acid is converted, at any rate to a small extent, into /-phydroxy- 
phenyl-lactic acid, so that the latter substance may arise in patho- 


logical cases from tyrosine by way of phydroxyphenylpyruvic acid. 
R. V. 8. 


The Influence of Lecithin on the Action of Drugs. IV. 
D. M. Lavrov (Biochem. Zeitsch., 1914, 63, 425—435).—A large 
number of experiments are cited which were carried out with the 
object of ascertaining the effect of lecithin on the toxic action 
of mercuric chloride when administered to frogs. In some series 
the toxic effect was increased, and in others diminished. The 
results, which are not very regular, depend, according to the 
author, on the magnitude of the doses, the condition of the animals, 


and the method of administration. Ss. B. S. 
3 LP 2 
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Relationships of the Physiological Actions of Pituitary 
Extract, Adrenaline, the Substances Derived from Ergot, and 
4-8-Aminoethylglyoxaline. Prrre Nicutescu and H. Borurrau 
(Chem. Zentr., 1914, i, 1004; from Zeitsch. exp. Path. Ther, 1914, 15, 
1—12).—The influence on one another of the above drugs as 
regards their action on the blood-pressure in rabbits, and on the 
surviving uterus of guinea-pigs, was investigated. Pituitary ex- 
tract was found to activate the adrenaline as regards its effect 
on blood-pressure, in that a minimal dose of adrenaline was found 
to exert a marked action when administered after an injection of 
pituitary extract. Secacornin does not act in a similar way. If 
4-B-aminoethylglyoxaline and adrenaline are given together the 
fall of blood-pressure which usually follows the rise caused by the 
former drug alone does not take place. 

Secacornin causes an increase in the number and strength of 
the rhythmical movements of the uterus, whereas aminoethyl- 
glyoxaline and infundibular extract cause an intensive and rapid 
increase of tone. Adrenaline paralyses the uterus, and this action 
can be employed for titrating the action of medicaments which 
increase the tone. Thus, 1/1000 infundibular extract and 
1/400,000 adrenaline neutralise one another, although the tone- 
increasing effect finally predominates. Aminoethylglyoxaline, 
1/200,000, has a stronger action than adrenaline, 1/200,000. 

Ss. B. S. 


Action of Pituitrin on the Quantity of Blood Flowing 
through the Aorta. Cari Ticerstept and Yrs6 Arrita (Chem. 
Zentr., 1914, i, 904—905; from Skand. Arch. Physiol., 1913, 30, 
302—308).—A measurement of the blood flowing through the 
aorta of a rabbit, after injection of pituitrin into the blood stream, 
shows that the main effect is vaso-constriction. Unlike adrenaline, 
however, the flow never returns to its original volume, from which 
it appears that pituitrin contracts and damages the coronary 


vessels. J. C. W. 


The Value of the “Biological Reaction” in Picrotoxin 
Poisoning. Pio Marrort and A.Lrrepo Caistont (Chem. Zentr., 
1914, i, 906; from Arch. Farmacol. sperim, 1913, 16, 529—538).— 
After leaving picrotoxin with decaying blood or urine for some 
time, the characteristic convulsive action on the frog fails, although 
chemical tests still give positive results. The decomposition of 
picrotoxinin is even more marked, for, in a few days, both kinds 
of tests fail. J.C. W. 


Action of Poisons on the Coronary Vessels of the Heart. 
N. P. Kravxov (Pfliiger’s Archiv, 1914, 157, 501—530).—The vaso- 
motor action of a number of substances on the coronary vessels 
of the heart has been investigated by a special method, which is 
described, the heart being entirely inactive during the experiment. 
Adrenaline does not constrict the coronary vessels, and in most 
cases even causes dilation. Caffeine and theobromine dilate the 
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vessels. Histamine, tyramine, nicotine, pilocarpine and barium 
chloride constrict the vessels. The constricting effect usually 
appears much more weakly in the heart vessels than in the peri- 
pheral vessels, whilst the dilatation is more pronounced than in 
the latter. It is probable that the sympathetic nervous system 
of the coronary vessels contains chiefly dilatatory fibres, the vaso- 
constricting fibres belonging to the vagus. BR. V. &. 


Chemistry of Vegetable Physiology and Agriculture. 


Changes in the MHydrogen-ion Concentration during 
Fermentation. Liters (Chem. Zentr, 1914, i, 1101; from Zeitsch. 
ges. Brauwesen, 1914, 37, 79—82).—The hydrogen-ion  con- 
centration was measured electrometrically in a fermentation mix- 
ture of sugar 10° Balling, containing in a litre 0°25 gram of 
magnesium sulphate, 5 grams of ammonium sulphate, and 5 grams 
of phosphoric acid. Fermentations were carried out at 8° and 25°. 
The following results were obtained at 8°: p, at commencement 
5°47, after 160 hours, 2°73. Amount of sugar fermented, 67°3%. 
The following results were obtained at 25°: p, at commencement, 
5°47, after sixty-five hours, 2°71. Amount of sugar fermented, 
60°7%. If the mixture starts with the concentration p, 2°71, the 
change during fermentation is very small. The substance to which 
the alteration of p, is due, is derived from the sugar, as similar 
changes were observed in the fermentation of pure sugar solutions. 

Ss. B. S. 


The Relationship between the Protein Substances of Yeast 
and Invertase. Pierre Tuomas (Compt.rend.,1914,158, 1597—1600. 
—Finely powdered cerevisin, isolated from yeast (compare A., 
1913, i, 942, 1026) after contact with water, has a hydrolysing 
influence on sucrose, its power increasing with the fineness of the 
powder and the temperature at which maceration with water takes 
place. This phenomenon is not exhibited by the protein obtained 
in the coagulated state from yeast; thus precluding the possibility 
of any diastase having been carried down during the precipitation 
process. The invertase must, therefore, apparently be formed at 
the expense of the molecule of cerevisin under the influence of 
water. The hydrolysing power of the cerevisin is greater in the 
case of autolysed than of fresh yeast, this point being of interest 
in connexion with Bertrand and Rosenblatt’s recent work on the 
thermo-regeneration of invertase (compare following abstract). 


The Thermo-regeneration of Invertase. GaprizL BERTRAND 
and M. Rosensiatt (Compt. rend., 1914, 158, 1455—1458).—A 
study of the hydrolysing powers of invertase, obtained from yeast 


ee ; 
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by different processes, after exposure to varying temperatures. A 
maceration of dried yeast heated at 70° or 80° for one minute 
loses all its hydrolysing power, whereas if heated at 90° or 100° 
for one minute it regains the greater part of its hydrolysing power. 
A sample of fresh baker’s yeast, ground with sand and water, 
does not show this regeneration of hydrolysing power at the higher 
temperature. Successive treatment of this yeast with alcohol and 
ether yields a powder, which shows no sign of regeneration, 
whereas two successive treatments with acetone, followed by rapid 
filtration and dehydration, gives an invertase which exhibits the 
above phenomenon of thermo-regeneration. A sample of the yeast 
which has undergone autolysis for from one to two days or even 
four days, when putrefaction has set in, yields, by subsequent 
maceration with water, a solution of invertase which shows very 
marked regeneration when heated to 90° or 100° for one minute, 
whilst being almost inactive after heating to 70° or 80° for the 
same time. W. G. 


The Production of Pyruvic Acid by Yeast. A. FrernBacn 
and M. Scorn (Compt. rend., 1914, 158, 1719—1722. Compare 
this vol., i, 237).—The authors have isolated from the products of 
the action of yeast on a solution of invert-sugar, in a mineral 
medium containing calcium carbonate, both pyruvic acid and a 
product of its condensation, namely, a-ketovalerolactonecarboxylic 
acid (compare Wolff, A., 1901, i, 499), which gives a p-nitrophenyl- 
hydrazone, m. p. 218—219°. The pyruvic acid was identified 
through its pnitrophenylhydrazone, m. p. 219—220°, and its 
brucine salt was also prepared. The actual pyruvic acid obtained 
corresponded with 1°23% of the sugar used, whilst an estimation 
of the pyruvic acid formed during fermentation, by determining 
the acetic acid formed by oxidation of the crude intermediate 
calcium salts with chromic acid, showed that the pyruvic acid 
represented 8°04% of the sugar used. Following the course of the 
fermentation by conversion of the pyruvic acid and its salts into 
iodoform, it was seen that the quantity of pyruvic acid formed 
increased proportionately with the amount of sugar consumed up 
to a maximum corresponding with the moment of disappearance 
of the sugar, after which it decreased. , W. G. 


Formation of Benzoylcarbinol and Other Substances from 
Phenylglyoxal by the Action of Fermenting Yeast. H. D. 
Dakin (J. Biol. Chem., 1914, 18, 91—93).—The main products of the 
action of fermenting yeast on phenylglyoxal are benzoylcarbinol 
and /-mandelic acid. Smaller amounts of benzyl alcohol, benz- 
aldehyde and phenylpyruvic acid were detected. R. V. 8. 


The Asymmetric and Symmetric Action of Yeast on the 
Racemic Forms of Amino-acids which Occur in Nature. 
Fevix Enruicn [and, in part, L. Zamnov]| (Biochem. Zeitsch., 1914, 63, 
379—401).—By fermentation by yeast in the presence of sugar, 
it has been found possible to prepare l-glutamic acid, d-histidine, 


VEGETABLE PHYSIOLOGY AND AGRICULTURE. i. 911 


and /-isoleucine from the corresponding racemic forms. Also, an 
active preparation of the dipeptide alanylglycine was isolated 
from the racemic form, but in this case a pure optical isomeride 
was not obtainable. On the other hand, neither from aspartic 
acid, tyrosine, nor proline could an asymmetric degradation be 
produced, and by using a large excess of yeast and sugar, it was 
found to be possible to destroy the whole of the aspartic acid; 
in no experiment was an asymmetric residue left. The author 
discusses the question as to whether both optical forms of these 
three amino-acids occur in natural products. It is shown that 
Laspartic acid and proline, when treated with hydrochloric acid 
under the conditions employed for protein hydrolysis, do not 
undergo racemisation, and it is possible, therefore, that racemic 
forms exist in the protein molecule. Ss. B. 8. 


Synthetic Processes Taking Place During the Autolysis of 
Yeast. Nuicotaus Ivanov (Biochem. Zeittsch., 1914, 63, 359—368).— 
In these investigations, the proteins were precipitated by cupric 
hydroxide, the proteoses by lead acetate and the diamino-acids by 
phosphotungstic acid, and the nitrogen in the various fractions was 
estimated during the progress of autolysis. It was found that the 
addition of dipotassium hydrogen phosphate to the mixture caused 
an increase in the protein fraction, at the expense of the fraction 
precipitated by lead acetate, a fact which indicated a synthesis 
of proteins. This synthesis can, however, only be demonstrated 


when the protein degradation has reached a certain limit. 
Ss. B. S. 


The Biological Decomposition of Arsenic Compounds. 
Haratp Huss (Chem. Zentr., 1914, i, 801—802; from Zeitsch. Hyg. 
Infekt.-Krank., 1914, 76, 361—406).—Many moulds have the power 
of decomposing any of the arsenic compounds provided that air, 
moisture, and a suitable substrate are present. The arsenic-con- 
taining gases evolved do not appear to be very toxic. These 
“arsenic-moulds” have been met with in all manner of places, 
but in small number compared with the other micro-organisms 
which accompany them. fenicillium brevicaule is one of the 
most active, but has not been found in living rooms, whereas 
Actinomyces sp., which is quite as active, frequently occurs in 
isolated groups on moist walls. J. C. W. 


Presence of Inorganic Iron Compounds in the Chloroplasts 
of the Green Cells of Plants, considered in Relationship to 
Natural Photo-synthesis and Origin of Life. Brnzsamin Moore 
(Proc. Roy. Soe., 1914, B, 8'7, 556—570).—The colourless part of the 
chloroplast of green plant cells in many plants contains inorganic 
iron. Whilst the green colouring matter itself is free from iron, 
it cannot develop in the leaf unless iron is present. In presence 
of sunlight, the iron-containing substance of the chloroplast de- 
velops the colouring matter, which is, therefore, a product of 
photo-synthesis induced by the substance containing iron. 

N. H. J. M. 
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The Mobility of Potash in Plant Tissues. L. Maquenne and 
E. Demoussy (Compt. rend., 1914, 158, 1400—1404).—The authors 
have submitted the leaves and stems of a number of plants and 
trees to electrolytic action by inserting the end of the stem in 
distilled water in one vessel and the leaf in distilled water in a 
second vessel. Through the water in the latter vessel air was 
bubbled continuously, and in each vessel a platinum electrode was 
inserted. A current was passed for two to four days at a tension 
of 40—100 volts, and an intensity of 2—3 milliamperes/cm.’ of 
stem. At the end of the time the cathode liquid was evaporated 
to dryness, the residue weighed, and the potassium estimated in 
it. In almost every case four-fifths of the total residue consisted 
of potassium carbonate, the remainder consisting of calcium carb- 
onate or magnesium carbonate. In two cases only the anode 
liquid was examined and found to contain a small amount of 
phosphoric acid, a trace of sulphuric acid, and still less of hydro- 


chloric acid, in addition to undetermined organic matter. 
W. G. 


Behaviour of Hydrocyanic Acid when Injected into Plants. 
8S. Dezani (Chem. Zenir., 1914, i, 899; from Arch. Farmacol. sperim., 
1913, 16, 539—546).—Hydrocyanic acid is decomposed by cell-sap, 
one of the products being ammonia. Maize and Canape nostrana 
were killed by injection of a solution corresponding with 0°01 
gram of hydrocyanic acid, some of the poison being secreted by 
the leaf axils. Successive doses of 0°0002, 0°0005, and 0°0013 
grams were absorbed without harm, and a day after the last 
injection no hydrocyanic acid could be detected in the plants. 
None had escaped through the leaves or roots. J. C. W. 


The Sterins in the Milky Sap of Alstonia scholaris, R.Br. 
A. J. Uurts (Chem. Weekblad, 1914, 11, 456—458).—The latex of 
Alstonia scholaris contains a-amyrin (m. p. 185°), lupeol, and a small 
proportion of B-amyrin. A. J. W. 


Some Basic Extractive Substances of Amanita muscaria. 
Apert Kina (Zeitsch. physiol. Chem., 1914, 91, 241—250).—From 
extracts of this fungus choline, putrescine, herzynine (histidine- 
betaine) and betaine can be isolated. R. V. 8S. 


Action of Individual Nitrates in the Period of Germination 
of Avena sativa. IV. F. Puiate (Atti R. Accad. Lincei, 1914, [v], 
23, i, 506—512. Compare this vol., i, 367, 638).—The action of 
chromium nitrate is similar to that of manganese. Urany]l 
nitrate killed all the seedlings. Manganous nitrate is not fatal 
in concentrations less than WV/200.° Solutions of the nitrates of 
iron, nickel and cobalt gave negative results. 

A summary is given of the results of the whole investigation. 

R. V. S. 


Manganese in Folia Digitalis. Hans Freunp (Pharm. Zentr.-h., 
1914, 55, 481—485).—Results of estimations of manganese in ten 
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samples of Folia Digitalis showed that the dry matter contained 
from 0°0969 to 0°4347% of manganese, whilst the ash contained 
from 0°8195 to 3°8387%. The analytical method employed is 
described. N. H. J. M. 


New Glucosamine Compound and the Constitution of 
Chitin. II. Formation of Lycoperdin from Lycoperdon 
bovista and Geaster granulosus on Hydrolysis. YasHir6 
Kotake and Yosnita Sera (Zeitsch. physiol. Chem., 1914, 89, 
482—484. Compare A., 1913, i, 1212).—a- and B-Lycoperdin can 
be obtained also from these two fungi. R. V. 8. 


Chemistry of Heterotrophic Phanerogams. JuLius ZELLNER 
(Monatsh., 1914, 35, 333—374).—Analyses of Neottia nidus avis, 
Monotropa hypopitys, Cuscuta europaea, Lathraea squamaria, and 
Orobanche gracilis, including nitrogen in different forms, and various 
organic compounds. The results show that the composition of 
heterotrophic phanerogams is not analogous to that of fungi, and 
does not differ essentially from that of ordinary plants. 

Parasitic plants require for their nourishment only a few com- 
pounds of simple constitution. It is suggested that the inability 
of parasites to grow on host plants other than those on which 
they usually occur, is not due to any deficiency in the food 
materials supplied by the host plant, but, in some cases, to the 
presence of substances injurious to the parasite. 

The presence of some chlorophyll in the plants examined indi- 
cates that they are derived from normally assimilating forms 
which have more or less lost their chlorophyll by becoming 
accomodated to heterotrophic conditions. N. H. J. M. 


The Composition of the Scilla: the Toxic Principle. W. 
Kopaczewski (Compt. rend., 1914, 158, 1520—1522).—The author 
has isolated three substances from Scilla maritima, differing from 
those previously found (compare Wehmer, Pflanzenstoffe, 1911), 
of which one is a bitter, extremely toxic substance, the second 
a sour-tasting, feebly toxic substance, which is a diuretic, and the 
third is a polysaccharide. Only the toxic substance is described. 
It is a pale yellow, very light powder, not hygroscopic, but having 
a very bitter taste. All attempts to obtain it in a crystalline 
form failed. It is very soluble in saturated, aliphatic alcohols, 
acetone or acetic acid, and moderately so in water. It has m. p. 
152—154°, and molecular weight, 335+24. It does not reduce 
Fehling’s or Béttcher’s solution or ammoniacal silver nitrate, and 
is not precipitated by basic lead acetate. On hydrolysis with 
dilute acids or alkalis it gives highly coloured, resinous substances, 
together with dextrose, as identified by its osazone. Analysis 
shows it to be a non-nitrogenous glucoside, having the composition 
C,,;H,,0,, for which the name scillitin is proposed. W. G. 


Presence of a Glucoside in the Sunflower. Avausto ZaNnorTi 
(Boll. chim. farm., 1914, 53, 4—5).—The leaves of the sunflower 
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contain a glucoside of the probable formula C,,H,0,N,. The 
substance has not yet been completely purified. R. V. S. 


Forms of Sulphur in Plant Materials and their Variation 
with the Soil Supply. W. H. Pererson (J. Amer. Chem. Soc., 1914, 
36, 1290—1300).—The work described in this paper was under- 
taken in view of the importance of sulphur in relation to crops 
and soils. The volatile sulphur, sulphates, soluble non-oxidised 
sulphur, and insoluble non-oxidised sulphur have been estimated 
in samples of rutabagas, cabbage, sugar beet, lucerne, rape, 
radishes, clover, June grass, milk, oats, and wheat. 

A new method is described for estimating the volatile sulphur 
in plants. The material is dried at 95—100° in a tube through 
which purified air is drawn, and the gases are led over heated 
copper oxide and afterwards into an absorption bottle containing 
glass beads and a concentrated solution of potassium hydroxide. At 
the close of the experiment, the copper oxide is boiled with water in 
order to dissolve the copper sulphate formed. The solution in the 
absorption bottle is combined with the washings from the copper 
oxide, and the mixture is concentrated on the water-bath, cooled, 
and carefully neutralised with hydrochloric acid. The neutral 
solution is poured slowly into bromine water, heated to oxidise 
any sulphites, and the resulting sulphates are precipitated with 
barium chloride. When only small quantities of sulphur are 
present in the material, the whole is fixed as copper sulphate. 

The addition of large quantities of sulphates to the soil causes 
an increase of sulphur in the plant tissue. When sulphates are 
not added to the soil, 50—65% of the total sulphur in normally 
grown plants is found to be present as non-oxidised sulphur, 
probably in the form of proteins. E. G. 


Germination of Tobacco Seeds. R. Spaturno (Ann. Chim. 
Applicata, 1914, 1, 414—435).—The author has investigated the effect 
of preliminary immersion of tobacco seeds in various solutions on 
the subsequent germination. Within limits, the action of the 
solutions increases with their concentration and with the duration 
of steeping. Inorganic acids, oxalic, citric, malic, and acetic acids, 
and ammonium, manganese, and uranyl nitrates accelerate germin- 
ation considerably. Germination is also favoured to some extent 
by not more than an hour’s immersion of the seeds in sodium 
nitrate solution not exceeding 0°5% in concentration. Sodium 
chloride and manganese sulphate slightly hasten the development 
of the seeds, whilst sulphuric and hydrochloric acids and am- 
monium chloride retard it, and potassium hydroxide and sodium 
vanadate prevent it. In general, those compounds which favour 
enzymic actions accelerate germination of the seeds. The vigour 
of the plants obtained in the different cases has not yet been 
investigated. =. a &- 


Survival of Amylase in Dried Fodders. Ray E. Nempie 
(J. Amer. Chem. Soc., 1914, 36, 1312—1314).—A study has been 
made of the quantity of amylase in four dried fodders, namely, 
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lucerne hay, clover hay, timothy hay, and maize stover. The 
method of examination was based on that described by Sherman 
(A., 1910, ii, 1012). The results showed that, in each case, the 
fodder retained some degree of amylolytic activity and that this 
was roughly proportional to the number of living cells in the plant 
at the time of cutting. E. G. 


The Ripening of Cheese. I. The Presence of p-Hydroxy- 
phenylethylamine in Normal Cheese and its Formation by 
Lactic Acid Bacteria. Fertix Esrvicn and Fritz Lance (Biochem. 
Zettsch., 1914, 63, 156—169).—Tyrosol and p-hydroxypheny]l-lactic 
acid, normal degradation products of tyrosine, could not be de- 
tected in cheese. On the other hand, phydroxyphenylethylamine 
could be isolated from the aqueous extract in a yield of 0°06% 
from Gruyére cheese (or 0°092% as calculated on the dried sub- 
stance). The authors have succeeded also in obtaining a pure 
culture of bacteria, similar in properties to the B. casei described 
by E. von Freudenreich, ‘which does not belong to the group of 
B. coli, and when grown in a culture medium containing tyrosine, 
lactose, and inorganic salts produces phydroxyphenylethylamine 

S. B. 


and d-lactic acid. Ss. 


Do the Ferments of the Flora of the Rind of Hard Cheeses 
Play any Part in the Scission of the Casein and Fats of the 
Interior? O. Gratz and Sr. Szanyi (Biochem. Z-itsch., 1914, 63, 
436—478).—The work, which is mainly of technological interest, 
is concerned chiefly with the examination of horizontal layers of 
the cheese during various intervals of the ripening process. The 
water-soluble nitrogen, the nitrogen of decomposition, and am- 
monia nitrogen were estimated, also the acidity. Some of the 
cheeses were coated on the outside when fresh with paraffin, in 
others a flora was allowed to develop. The general conclusion is 
drawn that the outside flora plays no part in the chemical changes 
in the interior of the cheese, and that there is no diffusion of 
enzymes from without. S. B. S. 


The Adsorption Capacity of Soils. Paunt Rowvanp (Biochem. 
Zeitsch., 1914, 63, 87-—92).—The author regards the capacity of 
adsorbing dyes as a trustworthy criterion as to the amount of 
colloidal matter in a soil. He recapitulates some of the chief 
properties of such colloids. S. B. S. 


Nature of Red Soils. E. Bianck and J. M. Doprescu (Landw. 
Versuchs-Stat., 1914, 84, 427-—445).—The results of analyses of 
a typical red soil (“ Roterde”) from Lussin in the Adriatic, and 
a red soil (“rote Erde”) derived from augiteporphyry, from 
Bozen, showed that the latter contains far more constituents 
soluble in hydrochloric acid than the former; and that the silica 
and alumina of the augite-porphyry soil are very much more 
soluble in alkali and hydrochloric acid, respectively, than in the 
case of the “ Roterde.” The alumina of the Bozen soil is practic- 
ally all soluble in hydrochloric acid. 


The conclusion is drawn that the chief distinction between 
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“Roterde” and “rote Erde” is that the former is mainly colloidal, 
whilst in the latter non-colloids predominate. N. H. J. M. 


Presence of Benzene Derivatives in Soils. Epmunp C. 
Storey (J. Agric. Research, 1914, 1, 357—363).—Benzoic acid was 
found in only one soil, a subsoil, the corresponding surface soil 
failing to give any indication of its presence. 

m-Hydroxytoluic acid was found in several soils, but only in any 
quantity in subsoils. 

Vanillin, which has already been detected in soils by its odour, 
and by some of its reactions, has now been isolated from some 
Florida soils. N. H. J. M. 


Vegetation Experiments with [Brown Ammonium Sul- 
phate”) containing Thiocyanate. A. Srurzer and 8S. Goy 
(J. Landw., 1914, 62, 149—158).—The results of water-culture 
experiments with maize, and of pot experiments with mustard, rye 
and oats grown in a loam, showed that small amounts of thio- 
cyanate are not injurious, and that ammonium sulphate which does 
not contain more than 1% of thiocyanate may be employed in the 
usual amounts without injury. 

In pot a in which mustard was manured with pure 
ammonium thiocyanate, it was found that a small amount of the 
salt (CNS=2°5 kilos. per hectare) was distinctly beneficial, whilst 
eight times that amount (0°08 gram per 400 square centimetres, 
or 20 kilos. per hectare) diminished the yield. N. H. J. M. 


Chemical Composition of Rain in the Union of South Africa. 
Cuartes Freperick Juritz (South African J. Sci., 1914, 10, 170—193). 
—Monthly analyses of rain-water, collected at (1) Grahamstown, 
(2) Kokstad, (3) Bloemfontein, (4) Durban, and (5) Cedara, Natal, 
1910—1912; and for shorter periods at Retreat, Douglas, Cradock, 
Johannesburg, Potchefstroom, Modderpoort, and Weenen. 

The yearly averages for the five first-mentioned places are as 
follows: 


N per acre Chlorine 
N per million r me a aT, 
as am- as per 
Rainfall, as am- as  monia. nitrates. Total. per acre, 
inches, monia. nitrates. lb. Ib. Ib. million. 1b. 


1911-12 24°37 O0°171 071382 0°944 O'731 = 1°675 4°26 23°5 
1912 26°54 07186 O°112 1°118 0°670 1°788 _ — 
1910-11 27°32 0582 0°258 38°658 1°620 5°278 1°06 6°7 
1911-12 15°49 1°389 0°388 4°870 1°363 6233 0°66 2% 
4 1911 42°34 0381 07129 3°651 1°234 4°885 6°39 61°2 
1912 31°07 0°556 «60178 39 3906 )=— 1249S 6155 «10°01 = 704 
5. 1912 26°68 0-780 0143 4°710 0865  5°575 2°68 16°2 
Comparing summer and winter rain, it is shown that the former 
brings down more nitrogen in both forms than the latter. 
Sulphates were estimated in a few samples of rain at Bloem- 
fontein (SO,=2°10—6°19), and at Durban (SO,;=0°50—5°80 per 
million). At the latter place the sulphates brought down during 
the eight months in which most of the rain fell amounted to 
18°9 Ib. per acre (as SOs). N. H. J. M. 


9° 90 


1. 917 


Organic Chemistry. 


Synthetic Preparation of Coal-gas. Lio Vicnon (Bull. Soc. 
chim., 1914, [iv], 15, 601—604).—A gas similar to coal-gas can be 
prepared from water-gas by heating with lime and steam at 400°; from 
a mixture of coke and lime in the presence of steam at 600—1000°, in 
accordance with the equation: 4C+6H,0=3C00,+4H,+CH,; and 
from coal and lime at 900—950°. The method of preparation from 
coal yields 8 to 10 times the volume of gas obtainable by distillation, 
and converts most of the nitrogen of the coal into ammonia. The 
gas can also be prepared free from carbon monoxide, and non-toxic. 

A. J. W. 


Preparation of Hexatriacontane. A. OskerKko (J. Russ. Phys. 
Chem. Soc., 1914, 46, 416—417).—Hexatriacontane, O,,H,,, was 
obtained as a secondary product in the synthesis of nonadecoic acid 
from octadecyl bromide and magnesium (compare this vol., i, 921): 
2C,,H,,Br+Mg=C,,H,,+MgBr,. It forms large, white scales with a 
satiny lustre, m. p. 76°5°, Dj 0°764, cannot be distilled without 
decomposing, and has the normal molecular weight in boiling ethyl 
acetate. Tt. BF. 


Manufacture of Unsaturated Hydrocarbons. Wititam Hevyry 
Perkin, Francis Epwarp Matruews, Epwarp Hatrorp SrranGE, and 
Henry James Waeerer Buss (Brit. Patent, 29988).—Doubly un- 
saturated hydrocarbons may be obtained by heating amino-alcohols 
with or passing them over catalysts such as phosphoric acid; for 
example, NH,-CHMe-CH,°CH,°OH =CH,:CH-CH:CH, + NH, + H,0. 
The admixture of a diluent, such as steam, with the vapour of the 
amino-alcohol or the conduction of the process in a vacuum hinders 
secondary decomposition of the product, and the action of a substance 
like hydrogen chloride on the amino-alcohol may be employed as an 
intermediate step. a> a Ee 


Preparation of Trimethylethylene [§-Methyl-A*. butylene] 
and of isoAmyi Alcohols from 8-Methylbutane. CHemiscHE 
FapRiK AUF AKTIEN (vor. E. Scnerrne) (Austrian Patent, 63819).— 
The mixture of four isoamyl chlorides, b. p. 85—105°, obtained by 
chlorinating 8-methylbutane, is treated with agents such as potassium 
acetate or alkali hydroxides which remove hydrogen chloride, and the 
resulting 8-methyl-As-butylene distilled. The products of this reaction 
may be separated by distillation into a fraction boiling at a low 
temperature and containing the 8-methyl-A*-butylene, and one boiling 
at a higher temperature and containing the tsoamyl alcohols or their 
esters. T..H, P. 


‘he Physical Constants of Isoprens. C. Harrres (Ber., 1914, 
47, 1999—2003).—As there appears to be slight discrepancies between 
the recorded physical constants of isoprene (compare Steimmig, this 


VOL, CVIL. i, 39 


i, 918 ABSTRACTS OF CHEMICAL PAPERS. 


vol., i, 560; Harries A., 1911, i, 798), the author has submitted sam- 
ples of isoprene from two different sources to careful fractionation with 
the exclusion of air, and from his examination of the products arrives 
at the values b. p. 33°75—34-0°/762 mm, Dj** 0°6867, nj° 1°42617 as 
the most probable for this substance. D. F. T. 


Action of Metal-Ammoniums on the Halogen Derivatives of 
Methane Hydrocarbons. Application to the Estimation of the 
ay in OrganicCompounds. E. Caasiay(Ann. Chim., 1914, 
[ix], 1, 469—519).—A résumé of work already published (compare A., 
1905, i, 502 ; 1906, i, 130, 722; 1907, i, 53, ii, 195; 1911, i, 939 ; 
1912, i, 3, 244, 528 ; 1913, i, 241, 438). W. G. 


Investigation of the Grignard-Valeur Reaction for the 
Preparation of Glycols from Completely Substituted Ethyl 
Malonate and Organo-magnesium lIodides. A. KALiscHEv 
(J. Russ. Phys. Chem. Soc., _ 46, 427—453).—In spite of the 
statements of Valeur (A., 1901, 317; 1903, i, 416) and Dilthey 
and Last (A., 1904, i, 667), the pce finds that not all esters of 
dibasic acids react completely with organo-magnesium compounds. 

The interaction of ethyl dimethylmalonate and magnesium methyl 
iodide and subsequent decomposition by means of water of the product 
obtained yield (1) principally ethyl 8-hydroxy-aa-f-trimethy! butyrate, 
OH-CMe,°CMe,°CO,Et, which decomposes into ethyl isobutyrate and 
acetone, and (2) Byyé-tetramethylpentane-B5-diol, 

OH-CMe,°C Me,*OMe,-OH, 
which forms feathery crystals, m. p. 75—76°, b. p. 233°5—234°5°/ 
755 mm., and has the normal molecular weight in boiling ether. 
When heated with dilute sulphuric acid (1:10) or crystalline oxalic 
acid, the glycol yields By-dimethy]-A*-butylene (tetramethylethylene), 
acetone, and water ; a similar decomposition takes place initially when 
the glycol is treated (1) with red phosphorus and bromine, which give 
By-dibromo-By-dimethylbutane, CMe,Br-CMe,Br, wm. p. 169°5—170°5°, 
or (2) with hydrobromic acid saturated at 0°, which gives By-dibromo- 
By-dimethylbutane and the liquid B-bromo-fy-dimethylbutane, 
CHMe,°CMe,Br, 

treatment of the latter with cold water giving dimethylisopropyl- 
earbinol. According to Slavjanov (A., 1907, i, 578), the decomposi- 
tion of the glycol would be represented by the scheme : 

OH-CMe,*CMe,CMe,:OH = 

OH-CMe,*°OH (—> CH,*COMe + H,0) + 
CH Me,:CMe,*OH(—-> CMe,:CMe, + H,0). 
Since, however, no trace of the intermediate monohydric alcohol could 
be detected among the products of the action of either dilute sulphuric 
acid (1:10) or 5% acetic acid on the glycol, the author regards the 
course of the decomposition as: 

OH-CMe,*CMe,*CMe,-OH—> 

OMe, <CM*: 0 + H,0 —> OMe,:0Me, + CH,*COM 
»<om es A e,:CMe, + CH, e. 


In order to determine the influence of different radicles in com- 
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pletely substituted malonic esters on the reactivity of the two carb- 
ethoxy-groups, the following attempts to synthesise glycols have been 
carried out. 

Ethyl] diethylmalonate and magnesium methy] iodide yield no glycol, 
but only ethyl B-hydroxy-B-methyl--aa-diethylbutyrate, 

OH-CMe,°CEt,°CO, Et, 
b. p. 102—104°/8 mm., D” 0°9696, n‘} 1°4450, and its decomposition pro- 
ducts, acetone and ethyl a-ethylbutyrate, which, together with traces 
of B-hydroxy-f-methyl-aa-diethylbutyric acid, are obtained on treating 
the hydroxy-ester with 10% barium hydroxide solution at the ordinary 
temperature. Thus, in this case only one of the two carbethoxy- 
groups reacts with the magnesium methy] iodide. 

Similarly, ethyl dipropylmalonate and magnesium methyl iodide 
yield no glycol, the product being ethyl B-hydroxy-8-methyl-aa-dipropy]- 
butyrate, «hich gives acetone and ethy! a-propylvalerate on hydrolysis. 

Ethyl dimethylmalonate and magnesium ethyl iodide yield ethyl 
B-hydroxy-aa-dimethy]-8-ethylvalerate, which decomposes on distilla- 
tion under reduced pressure, and gives diethyl ketone and ethyl 
tsobutyrate on hydrolysis, 

Ethyl dimethylmalonate and magnesium propyl iodide give ethyl 
B-hydroxy-aa-dimethyl-8-propylhexoate, which decomposes into di- 
propyl ketone and ethyl isobutyrate. The corresponding acid, 
OH-CPr,*CMe,°CO,H, decomposes without melting at 175°. 

Ethyl dimethylmalonate and magnesium phenyl iodide yield ethyl 
B-hydroxy-Bf-dipheny]-aa-dimethy]propionate, which decomposes into 
benzophenone and ethy] isobutyrate, aud diphenyl, the latter resulting 
from the action of magnesium on iodobenzene. 

In order to ascertain how the second carbethoxy-group of a com- 
pletely substituted ethyl malonate behaves towards magnesium alkyl 
haloid after the first carbethoxy-group has been already substituted, a 
mixture of dipropyl ketone and ethyl a-bromoisobutyrate was treated 
with zinc. The resultant compound, ZnBr*O-CPr,*CMe,°CO,Et, was 
found to be unacted on by magnesium ethyl iodide, decomposition by 
means of water giving ethyl B-hydroxy-aa-dimethyl-8-propylhexoate, 
which yields dipropyl ketone and ethyl tsobutyrate on hydrolysis. 

The following general conclusions are drawn. The reaction, 
CR'R*(CO,Et), + 4MgR*I, proceeds completely only when R!, R? and 
R® represent methyl groups. When one of these three methyl groups 
is replaced by another radicle, the second carbethoxy-group of the 
malonic ester loses its power to react with the magnesium alkyl baloid, 
so that the resulting compound is the ester of a hydroxy-acid. When 
one of the three radicles is hydrogen, the hydroxy-acid retains its 
tendency to rearrangement and rupture of the carbon skeleton ; the 
smaller the radicles, the more stable is this skeleton. The reactions 
considered above afford a good method for obtaining symmetrical 
ketones. T. H. P. 


Preparation of Ethyl Sulphate. Lxon Livienretp (Austrian 
Patent, 63526).—Ethyl sulphate may be obtained in 83—90% yield 
by distilling sodium ethyl sulphate in a vacuum. T. H. P. 


3q 2 
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Preparation of Aluminium Acetate Compounds Soluble in 
Water even after Evaporation. Katie & Co. AxkTIEN-GESELL- 
scHart (D.R.-P. 272516).—When aluminium acetate solutions are 
treated with hexamethylenetetramine, with or without addition of a 
compound such as glycerol, mannitol, citric, lactic or tartaric acid, 
which increases the solubility of the aluminium acetate in water, 
evaporation of the liquids under diminished pressure results in the 
deposition of double compounds of hexamethylenetetramine and 
aluminium acetate. These double compounds are of more pleasant 
and less pronounced taste than aluminium acetate itself, and exhibit 
the therapeutic activity of the latter, together with the antiseptic 
action of the hexamethylenetetramine. T. H. P. 


Asymmetric Synthesis of /- and d-a-Methylbutyric Acids 
by means of Asymmetric Induction. Emi Ertenmeyer [with F. 
LaNDsBERGER] (Biochem. Zeitsch., 1914, 64, 366—381).—The author 
develops his conceptions as to relative asymmetry in the case of 
methylethylmalonic acid. Marckwald has shown that an optically 
active a-methylbutyric acid can be obtained by decomposing the acid 
brucine salt of this dibasic acid. It is supposed by the author that 
the symmetric form (I) can be converted into the asymmetric form (II). 


Hw H—>Me 
NS ING 
| 
CO,H — 7 00,4 CO,H <|7 CO,H 
Me Me 
(I.) (II.) 


The two forms on heating will decompose at different rates ; and the 
formation of optically active a-methylbutyric acid is not due in Marck- 
wald’s experiments merely to the fact that the crystalline salt employed 
contained more of the one antipode of the acid brucine salt than of 
the other, as, according to the theory, two acid brucine salts of the 
acid should exist. Experiments lead to the conclusion that the forma- 
tion of the active a-methylbutyric acid is due to asymmetric iuduction. 
In the first place an active a-methylbutyric acid was obtained from 
the acid brucine salt by adding the brucine (in theoretical quantity) 
to an alcoholic solution of methylethylmalonic acid, and evaporating 
off the solvent entirely. Under such conditions, no separation of 
fractions of a brucine salt could take place. In the second place it 
was shown that /-a-methylbutyric acid could be obtained by heating 
methylethylmalonic acid with one equivalent of d-tartaric acid, 
and d-a-methylbutyric acid could be obtained in a corresponding 
manner when /-tartaric acid was employed. S. B.S. 


Preparation of Hexamethylenetetramine Salts of Palmitic 
and Stearic Acids. Puxitipp Réper-Bruno RaaBe AKTIENGESELL- 
scHaFt and ArtHur W6seR (Austrian Patent, 63822).—These salts are 
prepared by heating the molten acid (1 mol.) with the base (1 mol.), 
either solid or dissolved in water or aqueous alcohol. Both are 
readily soluble in hot water, giving neutral solutions. 
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Heuxamethylenetetramine stearate, C,H,.N,,C,,H;,°CO,H, forms a 
stable, microcrystalline powder, decomposing at about 140° with 
liberation of formaldehyde and ammonia. 

Hexamethylenetetramine palmitate, C,H,,N,,C,,H,,"CO,H, forms a 
stable, crystalline powder, decomposing at 130—140°, with liberation 
of formaldehyde and ammonia. T. H. P. 


Preparation of A*-Nonadecenoic Acid. A. OskerKo (J. Russ. 
Phys. Chem. Soc., 1914, 46, 411—416).—Ethyl stearate was reduced 
by means of sodium to octadecyl alcohol, which was converted by 
heating with hydrobromic acid into octadecyl bromide, the latter being 
treated with magnesium and carbon dioxide to obtain nonadecoic acid, 
and this heated with bromine and red phosphorus to transform it into 
a-bromononadecoic acid. Removal of hydrogen bromide under the 
influence of diethylaniline resulted in the formation of A*-nonadecenoic 
acid. 

Octadecyl bromide, CH,*(CH,],,°CH,Br, crystallises from absolute 
alcohol in silvery-white scaler, m. p. 8: 5°. 

a-Bromononadecoic acid, CH,*[CH,],,*CHBr-CO,H, ecrystallises from 
light petroleum in yellowisb, and from alcohol in snow-white, plates, 
m. p. 59—60°. 

A*-Nonadecenoie acid, CH,*(CH,],,°CH:CH-CO,H, separates from 
alcohol or light petroleum in drusy masses of small, white crystals, 
m. p. 515°. It decolorises alkaline permanganate solution, and in 
chloroform solution rapidly combines with bromine in the cold, thus 
differing from A*-oleic acid (compare Le Sueur, T., 1904, 85, 1708; 
Ponziv, A., 1904, i, 548). 

a-Hydroaynonadecoic acid, CH,*[CH,],,*CH(OH)-CO,H, forms white 
leaflets, m. p. 83—84°. T. H. P. 


Naphthenic Acids of High Molecular Weight from Baku 
Petroleum. Ewatp Pynivi (Zeitsch. angew. Chem., 1914, 2'7, 407). 
—By treatment of the alkaline machine oil residues from Baku petro- 
leum with sulphuric acid, and subsequent purification of the precipitated 
oil by extraction with alcoholic potassium hydroxide and by distilla- 
tion, a colourless, viscid oil, consisting of a mixture of naphthenic acids, 
was obtained. It possessed the following physical constants : Dif* 
0°9470, acid value 168°7, iodine value 2°54. By fractional distilla- 
tion 13% was obtained boiling at 310—320°, and 63% at about 340° 
The lower fraction had an acid number 180°4, corresponding with a 
molecular weight of 310, and is therefore regarded as an eicosenoic 
acid, C,,H,,*CO,H, an assumption in accord with the composition of 
the silver salt. The higher fraction, D? 0-9400, had a acid number 
147°6, corresponding with a molecular weight of 380. The analysis of 
the silver and barium salts showed it to be eicostpentacosenoic acid 
C,,H,,"CO,H. G. F. M. 


Mirror Image Isomerism with Rhodium Compounds. II. 
A. Werner [with J. Pouparpin] (Ber., 1914, 47, 1954—1960).— 
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The rhodium oxalates of the formula [Rh(C,0,),]M, should give optical 
isomerides, in accordance with the configurations : 


C, 0, C,0, 
| a 
ak Gee \ , 
F ee C,0, C,0, +a a \ 
C,0, C,0, 


The resolution of the potassium salt, [Rh(C,O,),]K,,43H,0, was 
readily accomplished by means of strychnine nitrate. Fractional 
crystallisation gave the d-strychnine salt as the least soluble fraction, 
the /-salt being much more readily soluble. From the strychnine salts 
the potassium, sodium, rubidium, and barium salts were obtained by 
double decomposition with the respective iodides. 

The rotatory power of the rhodium oxalates is less than that of the 
corresponding chromium oxalates, but whereas the latter undergo 
racemisation very readily in aqueous solution, the former are quite 
stable ; their aqueous solutions can be warmed on the water-bath 
without appreciable change. The rotation-dispersion of the rhodium 
salts is very marked, the direction of rotation undergoing a change at 
the D-line, as shown by the following figures for the potassium salt, 

[a], —26-4°, [a], 0° » [aje +114°4°. 

It is noteworthy that all the metal oxalates which have been 
obtained as optically active isomerides, namely, those of chromium, 
rhodium and cobalt, show abnormal dispersion. 

The active rhodium salts crystallise in well-developed, garnet-red 
crystals, which are more readily soluble than the racemic salts. The 
potassium salts can crystallise out together from the solution of the 
racemate and the isomerides be separated mechanically ; the crystals 
show hemihedral faces and belong to the triclinic system. This is 
the first case of the resolution of inorganic compounds by spontaneous 
crystallisation. 

Strychnine d-rhodium oxalate, [Rh(C,O,), ]H, Stry,,2H,0, in a 0°1% 
solution has [a] — 30°, [M]i® —421°74°, {a}'3 - 25°, (M js — 351°45°, 
[aje +14°5°, [M]P +203°8°, [a]i® +102°3°, [MJ]? +1438°1° The 
corresponding l-salt, [Rh(C,O. Ohler, O, has [a] - 40°, [M]? 
— 346°4°, [a] — 165°, (My 429°, [a]v -—75°, [M|P - 649°5°, 

The d- and l-potassium rhodium oxalate, K,Y,H,O, where 
Y=Rh(C,0,),, give well-developed, red, prismatic * erystals. The 
former has [a}’ -—26°4°, [M]? -132-53°, [a]f +114:4°, [M]i 
+574°28°, and the latter, [fale +30°, [M]S +150°, [a]P — 124°, 
[M]e —622°, both in 0-5% solution. The d- and I-sodium rhodium 
oxalates, Na, Y,4H,O, have [a]? — 30°, [M}® — 152°, and [a]? + 28°, 
[M)y +- 142° both in 0°5% solution ; they form orange-red, hygroscopic 
crystals, The d- and 1-rubidium rhodium oxalates, Rb,Y,H,O, form 
garnet-red, tetrahedral crystals, having respectively [ae # 30°, 
[Mj +192°, in 05% solution. The d- and 1-barium salts, 
Ba, Y 3 or 2H,0, crystallise in efflorescent, red needles, and have 
[alc + 24°, (My F 275°, in 0°5% solution. One gram of the anhydrous 
salt is s soluble i in 246 c.c. of water at 18°. T. 8. P. 
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The Variable Affinity of the Subsidiary Valencies of Tin. 
P. Prerrrer and O. Haperin (Zeitsch. anorg. Chem., 1914, 87, 
335—352).—Stannic chloride has the greatest power of forming 
additive compounds of all the tin haloids as it combines with esters of 
carboxylic acids, in addition to ethers and similar compounds, The 
derivatives of stannic bromide are less stable, and it does not form 
solid compounds with all the esters examined. Stannic iodide and tin 
alkyl haloids have much less power of forming additive compounds, 
phenyl having a still greater effect than alkyl. The derivatives of 
dicarboxylic esters must be formulated as cyclic compounds. 

Di-ethyl carbonate tin tetrachloride, SnCl,,2CO(OEt),, forms highly 
hygroscopic, colourless leaflets, decomposed by water. The ethyl 
malonate compound, SnCl,,CH,(CO,Et),, has m. p. 115—117°, and a 
compound with 2 mols. of the ester has not been obtained. The 
compounds with methyl succinate, SnCl,,C,H,(CO,Me),, and ethyl 
succinate, SnCl,,C,H,(CO,Et),, melt at 138° and 95° respectively. 
Ethyl glutarate forms a compound SnCl,,CH,(CH,°CO,Et),, and 
ethyl phthalate a compound, SnCl,,C,H,(CO,Et),. 

Di-ethyl cinnamate tin tetrabromide, SnBr,,2CHPh:CH,°CO,Et, has 
m. p. 70—72; the compounds with ethyl carbonate, ethyl malonate 
(m. p. 63—65°), and ethyl succinate contain 2 mols. of the ester, and are 
very unstable. Acetonitrile tin tetrabromide, SnBr,,2MeCN, decomposes 
readily at the ordinary temperature. Ether and many dicarboxylic 
esters fail to form compounds. Tin tetraiodide crystallises unchanged 
from the esters, and also from ether and acetonitrile. 

The alkyl derivatives combine in very few cases. The only 
compound obtained is: Hthyl cinnamate tin methyl chloride, 

SnMeCl,,CHPh:CH-CO,Et, 
m. p. 50—55°. C. H. D. 


Trimethyleneglutaric [ac-Ethyleneglutaric Acid]. B. K. 
Meresukovsk! (J. Russ. Phys. Chem. Soc., 1914, 46, 517—526).—The 
author has repeated the work of Fecht (A., 1907, i, 906), who 
regarded (1) the acid, described as aa-ethylenegiutaric acid, obtained by 
hydrolysis of the nitrile formed from the dibromide of vinyltrimethylene 
as identical with (2) that prepared from ethyl glutaconate, ethylene di- 
bromide and sodium ethoxide in alcholic solution and drew the conclusion 
that vinyltrimethylene is actually spiropentane. Fecht, however, mis- 
calculated the results of his analyses, his weighings showing that 
acid (1) contains 55°57% C and 663% H and not 53-05% C and 6°56% H, 
and acid (2) 52°78% C and 6:29% H and not 52-98% C and 626% H. 


Further, an acid of the structure S 2>O(C0,H)-CH:CH-00,H 
2 


should give, when oxidised with alkaline permanganate, oxalic and 
cyclopropane-1 : 1-dicarboxylic acids, whereas the author obtains oxalic, 
formic, ethanetricarboxylic (carboxysuccinic), and hexanedicarboxylic 
acids, together with a number of other products, but no cyclopropane- 
dicarboxylic acid. A more probable scheme for the condensation of 
ethyl sodioglutaconate and ethylene bromide and for subsequent 
hydrolysis and oxidation of the resultant product is as follows: 
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CO,Et-CH:CH:-CH,°CO,Et(Na,C,H,Br,) —> 
00, Et-CH:CH-CH(CO, Et):CH,-CH,:CH(00,Et)-CH:CH:CO,Et 
—> 2C0,H-CO,H + CH(CO,H),*CH,*CH,*CH(CO,H), ; 
CO,Et-CH:CH-CH,°CO,Et{ Ba(OH), ] —> 
CO,H*CH:CH-CH(CO,H)-CH,:CH,-OH —> 
CO,H-CO,H + CH(CO,H),*CH,°CO,H. 
In the preparation of the ester of dicarboxysodioglutaconic acid 
from ethyl sodiomalonate and chloroform according to the equation : 
4CHNa(CO,Et), + CHC], = C(CO,Et),:CNa-CH(CO,Et), + 3NaCl + 
2CH,(CO,Et),, yields of 86, 152, and 176 grams were obtained instead 
of the theoretical quantities, 70°4, 131 and 141°6 grams, whereas the 
ethyl malonate also formed amounted to only 20% instead of 50% of 
the original quantity. It seems probable that further condensation 
occurs between the tetracarboxylic ester and the malonic esters. 
The conclusion is drawn that the acid examined by Fecht was not 
aa-ethyleneglutaric acid, but a complex mixture of condensation 
products. T. H. P. 


Preparation of an Acid Calcium Lactate. CuemiscHe 
WEerKE vorm. Hernricnu Byk (D.R.-P. 271643).—A calcium hydrogen 
lactate containing three lactic acid residues per atom of calcium may 
be obtained (1) by treating the ordinary acid salt composed of 1 mol. of 
calcium lactate and 1 mol. of lactic acid with a solvent, such as cold 
alcohol, for lactic acid, or (2) by evaporating calcium oxide, hydroxide, 
carbonate or lactate with sufficient or more than sufficient lactic acid 
to give 3 mols. of the acid per atom of calcium, any excess of acid 
being subsequently removed by means of a solvent. The salt is 
readily soluble in water, and its free lactic acid is more stably held 
than the second molecule of acid in the ordinary acid lactate. 

ee 


The Configuration of the Glyceric and Lactic Acids. 
Karu Freupenserc (Ber., 1914, 47, 2027—2037).—The configura- 
tion of d-tartaric acid as derived from that of dextrose (Fischer, A., 
1896, i, 525) should also decide that of the malic acids, for the re- 
duction of d-tartaric acid gives d-malic acid, although in poor yield. 
On treatment with barium hydroxide solution at 60°, the amide of 
l-malic acid is hydrolysed to /-malawic acid, 

CO,H:CH(OH)-CH,°CO-NH,, 

which is smoothly converted by barium hydroxide solution and 
bromine into /-isoserine, CO,H*CH(OH)-CH,°NH,. This substance, 
under the action of nitrous acid, gives d-glyceric acid (compare 
Fischer and Jacobs, A., 1907, i, 393), the yield being 22% of the 
theoretical. When treated in hydrobromic acid solution with. nitric 
acid and bromine, /-isoserine undergoes conversion into d-8-bromolactic 
acid, m. p. 80°, [a]'§+2°01° (in aqueous solution), which can also be 
obtained by resolution of the synthetic racemic acid with morphine. 
Reduction with sodium amalgam and dilute sulphuric acid at 15—20° 
= d-bromolactic acid into d-lactic acid (zine salt, [a]'} — 7°44° in 
water). 
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From these results the following structures are deduced, taking 
d-tartaric acid as standard : 


CO,H CO,H «C0, H CO,H CoH 
H-C-OH OH-C-H On-p-H ony OH-C-H 
! 
OH-C-H CH, H,-NH, H,OH CH, 
CO,H CO,H 


d-Tartaric acid. J-Malic acid. J-isoSerine. d-Glyceric acid. d-Lactic acid. 


These configurations agree with those indicated by the action of 
Penicillium glaucum on the various racemic acids (Mackenzie and 
Harden, T., 1903, 83, 424; compare, however, Neuberg and Silber- 
mann, A., 1907, i, 408). D. F. T. 


Behaviour of Crotonic Acid in Ultra-violet Light. I. 
R. Srozermer and H. Srocxmann (Ber., 1914, 4'7, 1786—1793).—The 
only exceptions which Stoermer has yet encountered, to the rule that 
the simple ethylenic acids are transformed into labile varieties under 
the influence of ultra-violet light, are crotonic and mesaconic acids. 
The former acid has again been examined but with no better result, 
which is remarkable, since the amide is transformed into tsocroton- 
amide to an unusually great extent. When crotonic acid is illuminated 
in other than indifferent solvents, however, addition of the medium 
takes place, according to the common rule that the active hydrogen 
atom enters the a-position, and the remaining radicle, the B-position. 

One of the difficulties in deciding whether crotonic acid is trans- 
formed into isocrotonic acid at all, is to separate a trace of the labile 
acid from the unchanged material. The few methods which have been 
proposed have been tried and found to be unsatisfactory. In one case, 
the product, after illuminating 100 grams of crotonic acid in benzene 
solution before a Uviol lamp for five weeks, was converted into the 
sodium salt, only 1‘2 grams of which dissolved readily in absolute 
alcoho], The dry salt was suspended in ether, treated with thionyl 
chloride, and then with aniline, but it was impossible to isolate an 
anilide with the m. p. of pure isocrotonanilide. 

The amides have now been prepared in a pure state, and these differ 
sufficiently in solubility. An ethereal solution of crotonyl chloride, 
prepared as above, was strongly cooled and slowly added to liquid 
ammonia, and the dry residue left on evaporation was recrystallised 
from acetone. Crotonamide, CHMe:CH-CO‘NH,, forms glistening, 
white needles, m. p. 159°5—160°, which are more soluble in water 
than in organic media. The amide was dissolved in acetone, and 
exposed to the Uviol lamp for three weeks, when the residue was 
extracted with hot benzene. The unchanged amide crystallised at 
once and was filtered, when isocrotonamide separated in slender leaflets, 
m. p. 102°, the transformation having taken place to the extent of 
41°6%. 

An aqueous solution of sodium crotonate was illuminated for six 
weeks, when the dried salt was extracted with alcohol. A yield of 
24% of sodium f-hydroxybutyrate was obtained from the extract. 
Free crotonic acid does not so readily combine with water, the yield of 
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B-hydroxybutyric acid being only 10%. The insolubility of sodium 
crotonate was also made use of in separating the products obtained in 
methyl or ethyl alcohol. Slightly less than a 10% yield of 8-methoxy- 
butyric acid, b. p. 117—118°/20 mm., 212—214°/atm., was obtained 
in the one case, and a 6°8% yield of B- ethoxybutyric acid, b. p. 113°/ 
14 mm., in the other. J.C. W. 


Does Osmium Dioxide Act as a Catalyst in Hardening Fats ? 
W. Normann and F. Scuick (Arch. Pharm., 1914, 252, 208—-210).— 
When osmium tetroxide (which is a non-conductor) is heated with oleic 
acid, the undissolved residue, after being freed from the blackened oil 
and washed with petroleum, is a good conductor of electricity. The 
tetroxide under these conditions, therefore, is not converted into 
osmium dioxide, as Lehmann states (A., 1913, ii, 331), but is reduced 
to the metal. In this case, therefore, as also in those of the oxides of 
copper and nickel (Meigen and Bartels, this vol., i, 482), the — in 
the hydrogenation of fats is the metal, not the oxide. C.8 


Determination of the Constitution of Enols. JoHannes 
Scnerper and Paut Herotp (Annalen, 1914, 405, 295—346).— 
According to Claisen’s rule a substance containing the group 
R:CO-CH-COR’ enolises to OH:CR:C-COR’ if -COR is the more 
negative acyl group, for example, benzoylacetone enolises to 

OH-CMe:CHBz. 

His titration method leads Meyer to the opposite opinion, the enol 
having the formula CHAc:CPh-OH, since the enolisation tendency of 
the benzoyl group is greater than that of the acetyl (A., 1912, i, 940). 
The authors have made a comprehensive survey of the numerons 
physical and chemical methods which have been employed to determine 
the constitution of enols, and are of opinion that a generally applicable 
process has not yet been brought forward. They have applied the 
ozonide method to the solution of the problem (A., 1913, i, 490) and 
claim for it the following advantages. Enols rapidly unite additively 
with ozone at -— 20°, therefore under conditions which prevent or 
render improbable any transformation of the primarily existent complex 
into a more reactive form. Desmotropic ketonic modifications do not 
react with ozone, whilst the corresponding enols do. Keto-enolic 
transformations are not catalytically influenced by ozone, because 
partly enolised substances are only partly converted into ozonides. 

The method of working is as follows. A solution of 1—2 grams of 
the substance in dry chloroform or carbon tetrachloride is cooled to 
— 20° with careful exclusion of moisture, and is then treated with 
6—8% unwashed ozone until a persistent odour of the latter is observed. 
The time required may be ouly a few moments, but usually two to 
three hours is sufficient. The solvent is removed by a current of dry 
air at 0°, and the residue is treated with water at the ordinary 
temperature. The decomposition of the ozonide proceeds vigorously, 
but not explosively. ‘The fission products are always kept in contact 
with the water overnight before being examined. 

Ethyl malonate is quite stable to ozone, and does not yield a trace 
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of carbon dioxide or of ethyl glyoxalate; its formula, therefore, is 
CH,(CO,Et),, a result in agreement with that of Meyer’s volumetric 
process, 

Even after many hours’ treatment, ethyl acetoacetate yields only a 
small quantity of an ozonide, the decomposition products of which 
contain acetic acid and ethyl glyoxylate (loc. cit.), but not carbon 
dioxide, methylglyoxal, or alcohol. The enol present in ethyl aceto- 
acetate in small amount has, therefore, the formula 

OH:CMe:CH:CO,Et, 
not CH,*CO-CH:C(OH)-OEt (compare Bielecki and Henri, this vol., 
ii, 318). 

Ethyl] oxalacetate is easily and completely converted into an ozonide, 
the decomposition products of which contain oxalic acid, ethyl 
glyoxylate (identified as the phenylhbydrazone, m. p. 128°), and a small 
quantity of carbon dioxide. The predominating enol, therefore, has 
the formula CO,Et-C(OH):CH-CO,Et, a small amount of 

CO,Et-CO-CH:C(OH)*OEt 
also being present (compare Meyer, loc. cit.). 

Ethyl benzoylacetate is only partly converted into an ozonide the 
decomposition of which yields benzoic acid and ethyl glyoxylate, but 
not carbon dioxide. The enol, therefore, is OH-CPh:CH-CO,Et. 

Acetylacetone is incompletely but easily ozonised. The decomposi- 
tion products contain methylglyoxal (osazone, m. p. 146°) and carbon 
dioxide. The enolised portion of the diketone is, therefore, partly the 
enol, CMe(OH):CH-COMe, and partly the dienol, CMe(OH):C:CMe-OH 
(see below). 

The results previously recorded in connexion with benzoylacetone 
(loc. cit.) require correction. The ozonide is obtained quantitatively, 
and gives by its decomposition an almost quantitative yield of benzoic 
acid, methylglyoxal (the directly precipitated osazone has m. p. 
135—140°, instead of 146°, and therefore contains an impurity, 
probably phenylglyoxalosazone), and carbon dioxide. Benzoylucetone 
exists in solution, therefore, mainly as the enol OH-CPh:CH*COMe ; the 
other enol, OH-CMe:CH-COPh, and the dienol, OH-CPh‘'C:CMe-OH, 
are also present in small amount. 

Oxalacetone exists in solution mainly as the enol 

CO, Et-C(OH):CH-COMe 
and to a small extent as the enol OH-CMe:CH-CO-CO,Et (Joc. cit.) ; 
in addition, a considerable amount of the dienol must be present 
because the decomposition of the ozonide yields a considerable quantity 
of carbon dioxide, and, moreover, Meyer’s volumetric process gives 
results indicating far more than 100% of enol. 

Oxalacetophenone exhibits remarkable behaviour. It is only 
slightly attacked by ozone even although Meyer’s method shows the 
presence of at least 100% of enol. The decomposition products of the 
ozonide are benzoic and oxalic acids, phenylglyoxal and ethyl glyoxyl- 
formate (both identified as the osazones), and carbon dioxide. The 
first four of these products are those which would be expected from 
the decomposition of the two enols CO,Et‘CO-CH:CPh-OH and 
CO,Et-C(OH):CH-COPh. Oxalacetophenone, however, cannot con- 
sist of these two enols because there is no reason why they should not 
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form ozonides. The production of carbon dioxide during the decom- 
position of the ozonide indicates that a dienol is present, but a satis- 
factory explanation of the behaviour of oxaloacetophenone cannot yet 
be given. Dibenzoylmethane is another substance which is scarcely 
attacked by ozone at 0°, although the volumetric method indicates the 
presence of about 100% of enol. 

The ketonic modification, m. p. 108—110°, of dibenzoylacetylmethane 
is unattacked by ozone, but the enol, m. p. 80—85°, yields a yellow 
ozonide by the decomposition of which are produced benzoic acid aud 
the hydrate, m. p. 55—60°, of phenyl methyl triketone (identified as 
the semicarbazone, m. p. 190°, and phenylhydrazone, m. p. 165°). 
The formation of these two substances indicates that the enol of 
dibenzoylacetylmethane is mainly OH*CPh:C(COMe)-COPh, but the 
presence of a small amount of the other enol, OH:CMe:C(COPh),, is 
possible even although acetic acid and dipheny! triketone could not be 
detected among the products of decomposition of the ozonide. 

The presence of carbon dioxide amongst the decomposition products 
of the ozonides of diacylmethanes indicates the presence of accumulated 
double linkings, that is, of dienols : 


20 
DO:c:e<—>>00 + CO, + 2H,0,. 


The estimation of carbon dioxide produced by the decomposition of an 
ozonide is not easy, but a gravimetric apparatus is described which 
gives quite satisfactory results, the absorption vessel gaining only about 
2 mg. in weight when the ozonide of a substance which cannot 
contain accumulated double linkings is decomposed. The following 
generalisations are deduced from the amounts of carbon dioxide pro- 
duced during the decomposition of the ozonides of the substances 
mentioned above. The groups *CO,Et, -COMe, -COPh, and -CO-CO,Et 
tend to enolise in the order given; the carbethoxy has little or no 
tendency, whilst -CO-CO,Et has a very great tendency. A group 
which has little tendency to enolise may be induced to do so by the 
presence of a pronouncedly enolisible group; thus, ethyl acetoacetate 
does not form any dienol, whereas ethyl oxalacetate does to a slight 
extent, the carbethoxy-group enolising in the presence of the -CO-CO,Et 
group. 

The a-, f8-, and y-modifications of ethyl formylphenylacetate 
(Wislicenus, A., 1912, i, 623) each form an ozonide by the decomposi- 
tion of which are produced formic acid and ethyl phenylglyoxylate 
(identified as the phenylhydrazone), together with a little carbon 
dioxide, formed, probably, by the ozonisation of performic acid (d’Ans and 
Frey, A., 1912, i, 601). The enol in the a-ester and the y-ester, there- 
fore, are stereoisomeric oxymethylenes, not structural isomerides as 
Wislicenus is inclined to believe (/oc. cit.; compare also Meyer, A., 
1912, i, 861). 

The authors have also examined the erolic modifications of ethyl 
diacetylsuccinate (Knorr, A., 1899, i, 673), The a,-ester, m. p. 
31—32°, does not form an ozonide. The a,-ester yields an ozonide the 
decomposition products of which are oxalic acid, ethyl diketobutyrate, 
and probably formaldehyde. The a,-ester (prepared from the di-sodio- 
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derivative) forms an ozonide which yields oxalic and acetic acids, 
formaldehyde, and ethyl diketobutyrate, but not ethyl diketosuccinate. 
The authors interpret these results to denote that (i) the a,-ester is 
ketonic, not enolic; they show that it does not react with alcoholic 
bromine; (ii) the a,-ester is a mixture of an enolic and a ketonic 
(probably a,) modification. Meyer’s volumetric method indicates that 
there is also present an enol which does not react with bromine, but 
does form an ozonide ; (iii) the a,-ester is also a mixture of an enolic 
and a ketonic modification. C. 8. 


Syntheses by means of Mixed Organo-metallic Derivatives 
of Zinc. y-Chloroketones and Corresponding Products of 
Hydrolysis. Henr1 Woutcemutn (Compt. rend., 1914, 159, 
80—82).—~y-Halogenated ketones can be readily prepared by the action 
of zine alkyl and aryl iodides on y-halogenated acid chlorides : 

*CHX:CH,°CH,°COCI + I-Zn’ R = I-Zn'Cl + -CHX*CH,°CH,*CO-R. 
A number of such ketones have been prepared from y- -chlorobutyry! 
chloride, y-chloro-n-valeryl chloride and y-bromo-n-vale-’l1 chloride. 
The condensation of these acid chlorides with zinc ethy! -»dide at 0° 
only gives a small yield of the required ketone, the main products 
being tarry, resulting from a more advanced condensation, amongst 
which esters of tertiary y-chloro-alcohols have been isolated. 
The author has prepared 38-chloro-aa-diethylbutyl -y-chlorobutyrate, 
CH,Cl-CH,°CH,°CEt,*O-CO-CH,°CH,°CH,Cl, b. p. 172—174°/17 mm. 
Good yields of the required ketones are, however, obtained by effecting 
the condensation at — 15° to — 20°, and the following compounds are 
described : ethyl y-chloro-n-butyl ketone, b. p. 79°/13 mm., giving a 
semicarbazone, m. p. 129—129°5°; ethyl y-chloropropyl ketone, b. p. 
80—80°5°/17 mm., giving a semicarbazone, m. p. 118°, and a 
p-nitrophenylhydrazone, m. p. 106—107°; ethyl y-bromo-n-butyl ketone, 
b. p. 88—89°/11 mm., giving a semicarbazone, m. p. 142° (decomp.) ; 
phenyl y-chloro-n-butyl ketone, b. p. 155—156°/15 mm., giving a semi- 
carbazone, m. p. 123°; and p-tolyl y-chloropropyl ketone, white leaflets, 
m. p. 33°5°, giving a semicarbazone, m. p. 186°. 

These y-chloro-acyclic ketones are easily hydrolysed by boiling with 
water, giving the corresponding y-hydroxyketones which readily 
undergo dehydration, giving a- and f-dihydrofuran derivatives, these 
latter being obtained by distilling the y-hydroxyketones under 
atmospheric pressure. Thus ethyl y-hydroxy-n- -butyl ketone, a colourless, 
oily liquid, b. p. 86°5°/11 mm., gives an anhydride, b. p. 122—123°, a 
semicarbazone, m. p. 91°, and a ; phenylurethane, m. p. 79°. 

Ethyl y-hydroxypropyl ketone, b. p. 115—116°/21 mm., gives an 
anhydride, b. p. 109—110°, and a phenylurethane, m. p. 84°. 

On reduction with sodium amalgam the y-hydroxyketones readily 
yield the corresponding y-glycols, colourless oils, which, on boiling with 
33% aqueous sulphuric acid, yield quantitatively alkyltetrahydrofurans. 
Thus hexane-ad-diol, b. p. 134—135°/18°5 mm., yields a diacetate, 
a mobile liquid, b. p. 122°/14 mm., a diphenylurethane, m. p. 82°, and 
2-ethyltetrahydrofuran, b. p. 107—108°/770 mm. 

Heptane-Be-diol, b. p. 132°/18°4 mm., yields a diphenylurethane, 
m. p. 147°, and 2-methyl-5-ethyltetrahydrofuran, b. p. 117—118°. 
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Methyl y-hydroxypropyl ketone reacts in the cold in alcohol with 
phenylhydrazine to give a cyclic compound (compare Lipp, A., 1889, 843), 
and its oxime at 100° loses water and gives a cyclic compound 
(compare Marshall and Perkin, T., 1891, 59, 880). 

Ethyl y-hydroxy-n-buty] ketone, on the other hand, yields a normal 

ylhydrazone, an oil, and an owime, a colourless oil, b. p. 
149—150°/13 mm., without change. The y-chloro-ketones, however, 
readily yield cyclic compounds. W. G. 


Plant Colloids. IV. Displacement of the Phosphorus 
Content by Changes of Condition and the Diastatic Decom- 
position of Starch. Max Samec (oll. Chem. Beihefie, 1914, 6, 
23—54. Compare A., 1913, i, 17, 1155).—By the action of 0°125N- 
potassium hydroxide on a starch suspension, it has been found possible 
to separate the starch into two fractions, one of which contains 
phosphoric acid, whilst the other is practically free. The products 
were purified by prolonged dialysis, and as a result, 38 grams of 
phosphorus-free amylose and 49 grams of amylopectin were obtained. 
The aqueous solutions of amylose are non-conducting, and their viscosity 
is not affected by the addition of acid or alkali. The readiness with 
which the amylose is coagulated by alcohol is, however, as in the case 
of the original starch, increased by acids and diminished by alkalis. 
These observations show clearly that the pbysicc-chemical properties of 
starch solutions are to a considerable extent determined by the 
phosphorus content. 

Since it is probable that the high viscosity of starch solutions is 
determined by the amylopectin, and since this is decomposed by the 
action of diastase, it was to be expected that diastatic decomposition 
of starch would lead to the liberation of the inorganic substance. 
The experiments which have been made in this connexion confirm this 
view, for it has been found that dextrins containing phosphorus are 
formed in the action of diastase on starch and that these compounds 
exhibit the properties of electronegative colloids. By the action of 
boiling water, phosphoric acid is set free from the products of the 
diastatic action. H. M. D. 


The Action of Ultra-violet Rays on Levulose. The Form- 
ation of Formaldehyde and Carbon Monoxide. A.sert Ranc 
(Biochem. Zeitsch., 1914, 64, 257—287 ; Bull. Soc. chim. Biol., 1914, 
1, 26—36).— Under the action of ultra-violet rays, Jevulose in solution 
undergoes scission with the formation of formaldehyde, carbon 
monoxide, carbon dioxide, methyl alcohol, and substances of aldehydic 
and acid character, which have not been further identified. It is 
claimed that the degradation of this sugar has been produced for the 


first time without the agency of either chemicals or ferments. 
S. B.S. 


Inversion of Sucrose Solution by Aspartic Acid. 
LeoroLtp RapLBeRGER and WiILHELM SiecmunD (Chem. Zentr., 1914, i, 
1556—1557 ; from Osterr-ung. Zeitsch. Zucker-Ind. Landw., 43, 
29—43),—Experiments on the inversion of sucrose — by inactive 
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aspartic acid have been carried out at temperatures from 30° to 80° 
with an interval of 5°. The periods were 0, 5, 10, 15, 30, 60, 120, 180, 
and 240 minutes. At the end of each experiment, the solution was 
immediately rendered alkaline with sodium hydroxide, cooled to 20°, 
and the invert-sugar estimated by Herzfeld’s method. The results are 
given in a series of tables and curves. The increase in the formation 
of invert-sugar during equal intervals with increasing temperature, 
and also with increasing periods, can be represented by fairly regular 
curves which rise more rapidly at higher than at lower temperatures, 
H. W. 


Lactal and Hydrolactal. Emit Fiscnuer and Grorce O, Curme, 
jun. (Ber., 1914, 47, 2047—2057).—In a recent paper on the reduction 
of acetobromoglucose to triacetylglucal and the hydrolysis of the latter 
to glucal, it was briefly stated that acetobromolactose behaved similarly 
(this vol., i, 253). A complete account of “ acetolactal,’’ or more 
strictly speaking, hexa-acetyl-lactal and of lactal and hydrolactal is 
now given. The relationship between these compounds and lactose is 
demonstrated by the production of mucic acid on oxidation. The 
formation of hydroglucal, by the action of emulsin on hydrolactal, also 
shows that it is the dextrose part of the lactose molecule which is 
affected by the above reduction. 

Acetobromolactose, prepared by the action of hydrogen bromide and 
glacial acetic acid on octa-acetyl-lactose, was shaken with zinc dust and 
50% acetic acid at 0°, until the sugar completely dissolved. The 
filtrate was then neutralised with sodium hydrogen carbonate and 
extracted with ether. Hexa-acetyl-lactal (‘acetolactal”), C,.H,,0,,, 
has m. p. 113—114° (corr.), and the optically pure specimens obtained 
after six recrystallisations from alcohol have [a]}) —12°27°, —12°14°, 
in s-tetrachloroethane. It absorbs bromine, forming a dibromide, 
which separates in microscopic, thin prisms, m. p. 207° (corr., decomp.), 
[a]; +135°5°, [a]} +135°7°, in s-tetrachloroethane. When left with 
barium hydroxide solution at 37°, it is hydrolysed to Jactal, C,,H4.0., 
which crystallises with 1H,0, in slender, white prisms, m. p. 184—186° 
(corr.), whilst the anhydrous compound, obtained in a high vacuum, is 
pale yellow and has m. p. 165—170° (decomp.). For the hydrate, the 
values [a]> +26°92° and +26°77° were obtained, and for the 
anhydride, [a]; +28°53°, or, calculated for the hydrate, + 26°95°. 
The agreement in rotation is strange, seeing that the compounds differ 
so widely in m. p.’s. Lactal is faintly sweet, does not give the 
pine-splinter test, and is practically indifferent towards Fehling’s 
solution or phenylhydrazine, but it resembles glucal in that its 
solutions restore the colour to Schiff’s reagent, decolorise bromine 
water, and become dark on warming with hydrochloric acid. 

Hexa-acetyl-lactal is quickly reduced in presence of spongy platinum 
to hexa-acetylhydrolactal, C,,H,,0,,;, a colourless powder which softens 
at 50—60°, and is readily hydrolysed by baryta water at 37°. Hydro- 
lactal, C,,H,.O,, is also most readily obtained by the reduction of 
lactal. It crystallises from 80% alcohol in slender prisms, with 
1H,0, [a]? +26°82°, [a]? +26°79°, 26°58°, in water, and this 
hydrate, like the anhydride, has m. p. 204—205° (corr.). It has none 
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of the aldehydic and reducing properties of lactal, but is hydrolysed 
by dilute acids, the production of galactose being proved by the 
isolation of mucic acid on evaporation with dilute nitric acid. It was 
found to be extremely difficult actually to separate the products of 
hydrolysis, but, after destroying the galactose produced by the action 
of emulsin, by yeast fermentation, a good yield of hydroglucal could be 
isolated from the residue. J. OC. W. 


Cellobial and Hydrocellobial, Emm Fiscuer and KAMAN von 
Fovor (Ber., 1914, 47, 2057—2063).—Acetobromocellobiose has been 
reduced and submitted to the further treatment which was described 
in the cases of dextrose (A., 1913, i, 445 ; this vol., i, 252) and lactose 
(preceding abstract). The relation of hydrocellobial to hydrolactal 
and hydroglucal is demonstrated by the formation of a reducing sugar 
and of hydroglucal by the action of emulsin. 

Analytically pure acetobromocellobiose should be used in the re- 
duction, since the presence of unchanged octa-acetylcellobiose hinders 
the purification of the new products. 

Hexa-acetylcellobial, C,,H,,0,Ac,, separates from chloroform and 

troleum in small, rhombic leaflets, m. p. 134—135° (corr.), 
lajp —19°8°, —19°6°, in s-tetrachloroethane, and forms a dibromide, 
in very pale yellow, microscopic prisms, m. p. 165—166° (corr.), 
[ale +57°9°, +57°4°. When left with baryta water, it is hydrolysed 
to cellobial, C,,H,,O,, which forms colourless prisms, m. p. 175—176° 
(corr.), [a]> + 1°0°, in water, and reacts like lactal. 

Hexa-acetylhydrocellobial, C,,H,,0,Ac,, is obtained, by catalytic 
reduction, in colourless, microscopic prisms or tablets, m. p. 133—134°, 
[a]? + 11-2°, [a]? + 11-19, in ¢-tetrachloroethane, and hydrocellobial, 

1949.05, erystallises in colourless prisms, m. p. 222° (corr.), [a]} 
+ 4°3°, [a] + 4°1°,in water. After hydrolysis by emulsin, followed by 
destruction of the dextrose by yeast, hydroglucal was isolated in 
good yield. J.C. W. 


Action of Concentrated Sulphuric Acid on Cellulose. S. 
Tscuumanov (Kolloid. Zeitsch., 1914, 14, 321—322).—In reference to 
the preparation of colloidal carbon by the action of sulphuric acid on 
sucrose (Sabbatani, this vol., ii, 198), the author communicates obser- 
vations relative to the action of the concentrated acid on cellulose. 
Strips of filter paper were left for some days in contact with the acid, 
and the resulting dark-coloured liquid then treated with a large volume 
of water. The precipitate, washed until free from sulphuric acid, and 
dried at 100—112° until the weight became constant, was found to 
contain C 62°1%, H 5°0%, and O 32°9%, corresponding with the formula 
(C,H,O)n. 

At the end of two and a-half years it was found that the liquid ob- 
tained from 2°59 grams of cellulose and 100 c.c. of acid had solidified 
to a gelatinous mass. H. M. D. 


Action of Ammoniacal Copper Hydroxide on Cellulose. Epm. 
ConnERADE (Bull. Soc. chim. Belg., 1914, 28, 176—186).—Experiments 
have been made on the solubility of cellulose in ammoniacal copper 
hydroxide, and on the relationships existing between the concentrations 
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of ammonia, copper and the quantity of cellulose dissolved. It is shown 
that a solution of ammoniacal cuprous hydroxide, prepared at low tem- 
peratures, contains, in comparison with cupric hydroxide, a large excess 
of colloidal ammoniacal cuprous hydroxide. The cupric hydroxide only 
plays a secondary part in the solution of the cellulose. The solubility 
of cellulose is proportional to the concentration of the colloidal ammo- 
niacal cuprous hydroxide. The solution of cellulose is brought about 
by the combination of quantities of colloidal ammoniacal cuprous 
hydroxide and water in amounts which increase to a point at which 
an equilibrium exists between the liquid and solid phases. The 
strongly hydrated colloidal complex combines with ammonia in pro- 
portion to its concentration, and this tends to render the complex more 
stable. The coagulation of the colloidal complex can be effected 
reversibly in solution. J. F.S. 


The Asymmetric Cobalt Atom. XX. A. Werner [with 
H. Kun and P. Woist] (Ber., 1914, 47, 1961—1979).—The tetra- 


ethylenediamine-y-aminoperoxocobalticobalte salts have the constitu- 
Itl 


ee 
tional formula | en, Como 2 Co en, |X, (compare A., 1910, ii, 
2 


I lv 
857). Calling the two radicles (en, Co) and (en, Co), A and B, four 


optically active series of isomerides should exist, namely: +A+B, 
-A-B, +A-B, and -—A+B. Hitherto only the first two series 
and the corresponding racemates have been isolated. The resolution 
was accomplished by treating the aqueous solution of the bromide with 
d- or l-bromocamphorsulphonate. .The filtrate from the precipitate 
was fractionally crystallised, and the precipitate, which contained the 
tetraethylenediamine-y-aminoperoxocobalticobalte | bromosulphonates 
besides silver bromide, was fractionally extracted with hot water and 
the extracts fractionally crystallised. The final yield was very small, 
but the pure d- and J/-bromocamphorsulphonates of the isomeric 
dicobalt salts were obtained, either in dark green leaflets or in olive- 
green needles, the former being the more readily soluble. The specific 
rotatory powers were: 
From d-acid. From /-acid. 
Leaflets . . . . +520° — 520° 
Needles . . . . —280° + 280° 


The bromides prepared from these had [a] +840°, [M] +6855°, 
which is the greatest rotatory power hitherto observed. This high 
activity is connected with the presence of quadrivalent cobalt in the 
molecule, since when it is reduced to the tervalent condition the 
activity diminishes considerably. 

The active tetraethylenediamine-u-aminoperoxocobalticobalte salts 
are fairly stable in aqueous solution, but after keeping the solution 
for some weeks the activity completely disappears. This loss of 
activity is accompanied by decomposition, the olive-green solutions 
changing to a brownish-yellow colour. 

By the action of ammonia the active tetraethylenediamine-»-imino- 
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peroxocobaltic salts, | en, CoN > co ev, [Xp are obtained from the 
2 


aminoperoxocobalticobalte salts. A change of rotation occurs, the 
d- and l-aminoperoxo-salts giving respectively the /- and d-iminoperoxo- 
salts. At the same time the rotation diminishes considerably, the 
iodides having [a] +160°, [M] +1372°. Also the active amino- 
peroxo-salts could be converted into the valency isomeric, red tetra- 


ethylenediamine-»-ammoniumpe oxo-salts, | en, Cor >Co en, | Xs 5 
HX 
again, there is a change in the sign of, and a diminution in, the rota- 
tion, the dithionates having [a] +192°, [M] +1625°. Comparing 
the bromides of the green aminoperoxo- and the red ammonium- 
peroxo-series, the change in molecular rotation is from -—6854° to 
+1510°, a total change of 8364°, thus showing the astonishingly 
great effect which a change from principal to subsidiary valency has 


on the optical rotation. 
From the active »-aminoperoxo-salts were also prepared the active 


p-amino-ol-dicobaltic salts, | en, Coy = _>Co ep, |X » the active 
2 
p-aminonitrodicobaltic salts, | en, CoG Co en, |Xy and the active 
2 


u-amino-sulphatodicobaltic salts, |en, Co< NB 2>Co en, [xs In each 
4 


case there is a change in the sign of, and a considerable diminution in, 
the rotation. . 

The relation between the rotatory powers in the various series bas 
still to be studied with homogeneous light, since the rotation dispersion 
is great in all cases. For example, in the »-aminoperoxo-series the 
values [a]’} + 814°4° and [a]'? + 1200°, were observed. 

d-Tetraethylenediamine- u-aminoperoxocobalticobalte-d - bromocamphor- 
sulphonate, Y (SO,°C,,H, ,OBr),,9H,O, where 


Y= | en, CoAT >Co en, |, 
2 


forms dark green leaflets ; [a]” + 520°, [M]® +9734:4°. The corres- 
ponding Id-sa/t, Y(SO,°C,,H,,OBr),,8H,O, crystallises in olive-green 
needles, and has [a]” — 280°, [M]” — 5191-2°. The d- and l-bromides, 
YBr,5H,O, prepared from the bromocamphorsulphonates by double 
decomposition with sodium bromide, form greenish-black, glistening 
prisms, [a]” + 840°,(M]” + 6854:4°. The d- and 1|-dithionates, 
Y(8,0,).,5H,O, gives greenish-black, glistening crystals, and have 
respectively [a]'7 + 848°, [M}!7 + 6919-6°, and [a]? — 840°, [M]* 
~6854°4°. The d- and ]-nttrates, Y(NO,),,2H,O, consist of crystalline, 
light olive-green powders, and have [a]! + 920°, [M]!7 + 6348°. 
Further investigation of the racemic tetraethylenediamine-y-amino- 
peroxocobalticobalte bromide (compare Joc. cit.) shows that it possesses 
six molecules of water of crystallisation and not five as previously 
stated. The r-chloride, YCI,,6H,O, obtained from the bromide and 
silver chloride, forms dark green, regular, cube-shaped crystals. The 
r-dithionate, Y(S,0,).,4H,O, gives dark-green crystals, and the r-platint- 
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chloride, Y(PtCl,).,3H,O, glistening, slender leaflets, with a greenish 
shimmer. 
d- and 1-Tetraethylenediamine-u-iminoperoxocobalticobalte iodides, 


|en, Co< Zh >Coyen, | [,,4H,0, are obtained by dissolving respectively 
2 


the /- and d-y-aminoperoxo-bromides in concentrated ammonia and 
precipitating the filtered solution with ammonium iodide. They form 
dark brown needles, [a]!7 + 160°, [M]!7 + 1372-8°. 

d- and 1-Zetraethylenediamine-p-ammoniumperoxocobalticobalte bro- 


mides, i CoV >Co en,'Br,,5H,0, were obtained in an impure 
! 


HBr 
condition by dissolving the respective /- and d-~-aminoperoxo-bromides 
in concentrated ammonia, and then treating the cooled solution with 
concentrated hydrobromic acid until the reddish-brown colour of the 
solution changed to red. On trituration, the reddish-brown, impure 
bromide crystallised out. The pure d-bromide was obtained by 
transforming the impure salt into the dithionate and then converting 
the latter back into the bromide. It is a bright red, crystalline 
powder, [a]'® + 208°, [M]!® + 1510°. The pure /-bromide was not 
obtained, owing to insufficient material. The d- and l-dithionates, 


en, Coy >Co en,|§29s,7H.0, crystallise in salmon-coloured, slender 


H /8,0, 
needles, [a]!* + 192°, [M}!® + 1625°8°. 
r-Tetraethylenediamine-p-aminosulphato-dicobaltic nitrate, 


Y¥(NO,),,2H,O, where Y = | en, Co< ate SCo en, | 
4 


is obtained from the »-aminoperoxo-nitrate by dissolving the latter in 
a concentrated solution of sulphur dioxide. Solution takes place with 
development of heat, and, on cooling, reddish-brown crystals separate. 
Further treatment with sulphur dioxide gives a red salt, from the 
aqueous solution of which, concentrated nitric acid precipitates the 
required nitrate as light-red needles. The bromide was obtained from 
the nitrate by double decomposition with ammonium bromide, and from 
the bromide, the d-bromocamphorsulphonate, Y(SO,°C,,H,,OBr),,4H,O, 
was prepared ; it forms light-red needles, and is not resolved into the 
active isomerides by fractional recrystallisation. The active d-nitrate, 
Y(NO,),,2H,O, was, however, obtained from /-tetraethylenediamine-p- 
aminoperoxo-cobalticobalte nitrate by treatment with sulphur dioxide, 
as for the racemic nitrate. It crystallises in well developed, red 
prisms ; [a] + 200°, [M] +1384°. 
d-Tetraethylenediamine-p-amino-ol-dicobaltic todide, 


|en, Cope >Co on, |I,eH,0, 


is obtained as follows : the /-y-aminoperoxo-nitrate is dissolved in water 
containing acetic acid and the black periodide obtained by treatment 
with sodium iodide. Sodium thiosulphate is then added until the 
solution and salt become red, after which the solution is saturated with 


3r2 


t 
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sodium iodide. On recrystallisation from water, the iodide forms 

bluish-red leaflets, and has [a]?° +110°, [M]}° +990°. The salts are 

being further investigated. 
d-Tetraethylenediamine-p-aminonitro-dicobaltic bromide, 


| en, Co< Noe Co en, | Br,.«H,0, 


is obtained from an aqueous solution of the /-u-aminoperoxo-bromide by 
treatment with sodium nitrite, followed by concentrated hydrobromic 
acid. It forms dark-red cubes, and has [a}!® + 158°, [M]}!® 1311-4° 

In the resolution of the salts of the tetraethylenediamine.»-amino- 
peroxo-series, brownish-green and brown needles were obtained as an 
impurity. They were purified by a complicated process and shown not 
to be isomeric with the green salts, but their constitution has not yet 
been elucidated. T. 8. P. 


The Asymmetric Cobalt Atom. XI. Oxalatodiethylene- 
diaminecobaltic Salts, and a New Method for Resolving 
Racemic Inorganic Compounds. A. WERNER [with J. Bossnart] 
(Ber., 1914, 47, 2171—2182).—The study of the active oxalatodiethyl- 
enediaminecobaltic salts (Werner and McCutcheon, A., 1913, i, 19) has 
again been undertaken in order to investigate the separation of the 
active compounds from the racemates by crystallisation methods. The 
bromide was found to give the best results, 100 grams of water at 17° 
dissolving 1-05 grams of the d-bromide and 1°85 grams of the r-bromide 
respectively. The pure active bromide was readily obtained from the 
impure salt by fractional crystallisation and served for the preparation 
of other salts (see later). 

The great difference in solubility of the active and racemic 
bromides led the authors to investigate the preparation of the active 
bromide by precipitation of the aqueous solution with alcohol, or with 
a mixture of alcohol and ether. If the solution contains the racemate 
and an excess of the d-salt, the latter is readily precipitated, but the 
mother liquor, instead of being inactive, is found to be levorotatory, 
and further precipitation with alcohol and ether gives the /-salt, which 
is obtained pure by one more precipitation. The same thing holds good if 
a mixture of the /-salt and the racemate is fractionally precipitated, 
the /-salt being first obtained and then the d-salt. Thus by simple 
precipitation of a mixture of an active salt and the racemate, resolu- 
tion of the racemate takes place. Similar results are obtained with 
dinitrodiethylenediaminecobaltic chloride, and as a general result it 
may be stated that resolution takes place in this manner when the 
active salt is less soluble than the racemate, If the racemate is the 
more soluble salt, no resolution takes place. 

It is not necessary for the active salt to belong to the same series of 
salts as the racemate for resolution of the latter to take place. For 
example, if a mixture of d-oxalatodiethylenediaminecobaltic chloride 
with r-dinitrodiethylenediaminecobaltic chloride is fractionally pre- 
cipitated with alcohol, the first precipitate consists of a mixture of 
d-oxalato-chloride and d-dinitro-chloride, which are readily separated, 
owing to their differing solubilities; from the mother liquor the 
l-dinitro-chloride is obtained. 
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In a similar manner the active salt of one metal can be used to 
resolve the racemate of another metal. In this way r-oxalatodiethyl- 
enediaminechromium bromide has been resolved by the addition of one- 
tenth of its weight of d-oxalatodiethylenediaminecobaltic bromide. The 
d-cobalt salt is less soluble than the d-chromium salt, which latter is 
therefore readily obtained pure. By the addition of active chromium 
salts thus obtained to further quantities of the racemate, the latter 
can readily be resolved. 

The above methods of resolving racemates must be further studied 
before a theoretical interpretation of the results can be given ; in some 
respects they are similar to the results obtained with other compounds 
by Ostromisslenski (A., 1908, ii, 913). 

Werner and McCutcheon (loc. cit.) investigated the rotatory power 
of the active oxalatodiethylenediaminecobaltic salts towards white 
light. Using monochromatic light the dispersion is found to be very 
marked, as the following results show. 

d-Oxalatodiethylenediaminecobaltic chloride, [C,0, Co en,]Cl, has 
[aly +848°, [M], +2561°, [a], +308°, [M], +930°; the correspond- 
ing /-chloride has [a], — 840°,[M], —2536°, [a], — 304°, [M], -— 918° 
Equimolecular quantities of the active salts, when mixed, give prisms 
of the inactive racemate. The d-bromide, [C,O, Co en,|Br, which was 
obtained from the chloride by treatment with concentrated hydro- 
bromic acid, has [a], +736°, (M], +2546°, [a], + 268°, [M], +927°; 
the corresponding /-bromide has [a], — 728°, |M], — 2518°, [a], — 269°, 
[M], -—899°. From the d- and /-bromides the following salts were 
prepared by double decomposition with the alkali metal salts of 
the appropriate acids. d-Oxalatodiethylenediaminecobaltic perchlorate, 
YCI0,,H,0, where Y=[(C,0O, Co en,], forms long needles, and has 
[a]y + 688°, [M], +2518°, [a], +240°, [M], +878°; the l-perchlorate 
has [a], — 696°, [M], —2547° [a], — 248°, [M], —907°% The d- and 
l-thiocyanates, YSCN, crystallise in leaflets and have [a],+784°, 
[M], + 2548°, [a],+280° and -— 284°, [M], +910° and -—923°. The 
d- and l|-dithionates, Y,S,0,, form short, glistening needles, and 
have [a], +600° and 596°, [M], +2562° and — 2544°, [a], +216°and 
— 212°, [M], +922° and -—905°. The d- and |-iodides, YI, form a 
a dull, crystalline powder, and have [a], +640° and —644°, 
[M]p +2521° and —2537°, [a], +2329, [M], +914°. The d- and 
l-nitrates, YNO,,~H,0, erystallise in long, dark-red needles, and have 
[a], +724°, (Ml, + 25129, [a], +2649, [M], +916°. 

d- and 1-Oxalatodiethylenediaminechr omic bromides, [C,O, Cr en,]Br, 
form orange-red powders, and have [a], + 332° and — 316°,[M], + 1129° 
and —1075°, [a], +164° and - 156°, [M], +557° and —530°. Their 
aqueous solution rapidly undergoes racemisation. T. 8. P. 


Preparation of Dimethylamine and Dimethylaminomethyl 
Alcohol. FARBENFABRIKEN vorM. Friepr. Bayer & Co. (D.R.-P. 
269430. Compare this vol., i, 150).—The yield of dimethylamino- 
methyl alcohol may be raised from about 30% to almost its theoretical 
value by increasing the amount of hypochlorite or hypobromite used 
to 2 mols. per mol. of trimethylamine salt : 

NMe,, HCl + 2NaOCl = NMe,Cl + CH,O + 2NaCi + H,0. 


i 
; 
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The halogenated dimethylamine may be separated and reduced by 
means of a sulphite or hydrogen sulphite or zinc dust to dimethy]- 
amine, or the liquid may be treated directly with the reducing agent 
and then rendered alkaline, in order to obtain dimethylaminomethyl 
alcohol. a 


Preparation of Betaine Salts. Axrren-GeseLiscHart FUR ANILIN- 
Faprikation (D.R.-P. 269338).—When treated with a methyl haloid 
in presence or absence of an indifferent organic solvent, methyl 
dimethylaminoacetate is readily converted into the methyl] ester of the 
corresponding halogen salt of betaine. This ester is hydrolysed by 
heating its aqueous solution, preferably acidified with a mineral acid, 
the betaine salt being thus obtained in almost quantitative yield. 

3. Me Be 


The Esters of Choline. E. Fourneau and Haroip J. Pace (Pull. 
Soc. chim., 1914, [iv], 15, 544—553).—The authors have prepared a 
number of esters of choline with the view of studying their hemolytic 
properties as compared with those of lysocithin (compare this vol., i, 
781). A number of these esters have been previously studied from 
the point of view of their effect on blood pressure, but have apparently 
never been isolated except in the form of their platinichlorides or 
aurichlorides, and these not characterised The chlorides, bromides, 
and iodides of a number of choline esters have been prepared by the 
action of trimethylamine on the chloro- or iodo-ethyl esters of the 
higher fatty acids, the latter having been first prepared by the con- 
densation of B-chloro- or iodo-ethy! alcohol with the acid chlorides. 
The following halogen-ethyl esters were prepared : B-chloroethyl stearate, 
C,,H,,CO,°C,H,Cl, voluminous plates, m. p. 49°5°; @-chloroethyl 
palmitate, nacreous plates, m. p. 41°5° (compare Krafft, A., 104, i. 
136) ; B-chloroethyl dodecoate, a liquid, b. p. 165°/19 mm., m. p. 17° 
(Krafft, loc. cit.) ; B-chloroethyl octoate, a liquid, b. p. 135°/18 mm. ; 
B-iodoethyl stearate, nacreous plates, m. p. 59°5°; B-iodoethyl palmitate, 
m. p. 54°; B-iodoethyl tetradecoate, m. p. 45°5°; B-iodoethyl dodecoate, 
m. p. 35°; B-iodoethyl nonoate, b. p. 169°/15 mm. ; B-iodoethyl octoate, 
b. p. 170°/26 mm. ; B-iodoethyl butyrate, b. p. 100°/16 mm.; B-todo- 
ethyl oleate, a very viscous liquid, crystallising at 6°, but which could 
not be purified 

All the iodoethyl esters readily react with trimethylamine on heating 
in benzene solution in sealed tubes at 100°, giving the corresponding 
alkyloxycholine iodides; but of the chloroethyl esters, only those 
which are esters of the C, or lower acids give this reaction. The 
choline chlorides can, however, be prepared from the corresponding 
iodides by shaking their solutions in methyl alcohol with excess of 
silver chloride. All the iodides prepared were hygroscopic, but not 
deliquescent, whilst the chlorides below the term in C,, were deli- 
quescent and difficult to purify. All the salts were soluble in water, 
giving solutions, soapy to the touch and frothing on shaking. The 
chlorides of the higher members melt to very viscous, transparent, 
highly-refractive liquids at a relatively low temperature, fairly well- 
defined, and on heating to about 200° the liquids become mobile, 
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much gas is evolved, and the residues solidify. Concentrated aqueous 
solutions of the chlorides or iodides do not give a precipitate with 
silver nitrate, the silver haloid being kept in colloidal solution until 
alcohol is added. 

The following substituted choline salts and their derivatives have 
been prepared : 

Stearylcholine iodide, nacreous plates, yielding with silver chloride 
the chloride, long prisms, first m. p., 73°, second m. p., 193°, which gives 
an aurichloride, rhombohedra, m. p. 109—110°, a platinichloride, 
hexagonal plates, m. p. 218°, and a picrate, m. p. 102°. 

Palmitylcholine iodide, nacreous plates, giving the chloride, prismatic 
needles, first m. p., 66°, second m. p., 194°5°, giving an aurichloride, 
large plates, m. p. 110°, a platinichloride, slender needles, m. p. 218°, 
and a picrate, m. p. 101°5°. 

Dodecylcholine iodide and the chloride, long plates, first m. p., 54°, 
second m. p., 196°, giving an aurichloride, rectangular plates, m. p., 106°, 
a platinichloride, slender needles, m. p. 117°, and a picrate, rhombic 
plates, m. p. 97°5°. 

Octylcholine iodide and the chloride, first m. p., 35°, second m. p., 
198°, giving an aurichloride, lenticular, rhombic plates, m. p. 87—88°, 
a platinichloride, long, prismatic needles, m. p. 203—204°, and a 
picrate, rhombic plates, m. p. 94°. 

Butyrylcholine iodide and the chloride, large, very deliquescent, 
prismatic needles, giving an aurichlorids, rhombic plates, m. p. 93—94°, 
a platinichloride, long, rectangular prisms, m. p. 209°, and a piecrate, 
rectangular plates. 

Oleylcholine iodide, crystallising in stout plates, and the chloride, 
which yields a platinichloride, short prisms, m. p. 104—105°, and a 
picrate, rectangular plates, m. p. 88—89°. 

Acetylcholine bromide, crystallising in deliquescent, rectangular 
prisms. 

Tetradecylcholine chloride, plates, first m. p., 58°, second m. p., 195°, 
giving an aurichloride, thin plates, m. p. 108—109°, a platinichloride, 
long needles, m. p. 217°5°, and a picrate, rhombic plates, m. p. 98°5°. 

Acetylcholine chloride was prepared by the interaction of trimethyl- 
amine and chloroethylacetate, but could not be purified on account of 
the readiness with which it hydrolysed. 

Benzoylcholine chloride, long, transparent prisms, m. p. 200° (decomp.), 
gives an aurichloride, silky needles, m. p. 182°, a platinichloride, small 
rhombohedra, m. p. 224°, and a picrate, rectangular plates. 

The hemolytic properties of these choline derivatives is being 
studied, and at present it can only be stated that the bemolysing 
powers of the palmityl and stearyl derivatives are but little inferior 
to those of lysocithin (compare loc. cit.). W. G. 


Preparation of ay-Dichloroisopropyl Carbamate. Bruno 
Beckmann, CuemiscHe Fasrik (D.R.-P. 271737).—The compound, 
NH,°CO-0-CH(CH,Cl),, m. p. 82—83°, obtained from chloroformamide 
and ay-dichloropropan-8-ol, differs from Otto’s dichloroisopropyl 
carbamate (A., 1891, 1373), in its melting point, its solubility, and its 
bitter taste. T. H. P. 
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Creatine and Creatinine Metabolism. I. The Preparation 
of Creatine and Creatinine from Urine. Sraniey R. BENEDICT 
(J. Biol. Chem., 1914, 18, 183—190).—New methods for the prepara- 
tion of creatine and creatinine from urine are described in detail. The 
zinc chloride compound is first formed, and from this, creatine is 
obtained by boiling with calciam hydroxide, and creatinine, in 
60—80% yield, by dissolving in concentrated ammonia and allowing to 
cool in ice. The creatinine which crystallises out is usually quite 


pure, but may be recrystallised from warm concentrated ammonia. 
H. W. B. 


Effect of Formaldehyde on Sheep’s Wool and Constitution 
of the Latter. Apert Kann (Chem. Zentr., 1914, i, 1193; from 
Farber-Zeit., 25, 73—75).—Small quantities of formaldehyde (up to 
0°1% commercial formaldehyde by weight) render sheep’s wool less 
sensitive to alkali, etc., without influencing its behaviour towards dyes, 
and this property is not affected by a preliminary treatment of the wool 
with nitrous acid. Wool treated with formaldehyde gives the same 
yellow colour with nitrous acid as the untreated product. The author 
is led to the conclusion that nitrous acid behaves as a nitrosating and 
not as a diazotising agent, and that formaldehyde causes an aldol 
condensation. The wool molecule therefore contains imino- and 
carboxy-, not amino- and keto-groups. Acetaldehyde behaves similarly 
but more weakly, whilst acraldehyde has a more powerful action than 
formaldehyde. The greatest resistance to alkali is developed in wool 
which has been previously treated with weak formaldehyde and is 
subsequently subjected to the action of the aldehyde in the alkaline 
bath. H. W. 


Synthesis of Polypeptides by the Action of Glycerol on 
Glycine. L. C. Maittarp (Ann. Chim., 1914, [ix], 1, 519—578).— 
A fuller account of work already published (compare A., 1912, i, 13). 

W. G. 


Preparation and New Reactions of the Esters of Hydrazino- 
carboxylic Acids. Orro Diets (Ber., 1914, 47, 2183—2195).— 
Although at higher temperatures the alkyl carbonates and hydrazine 
give rise exclusively to carbohydrazide, at the ordinary temperature 
or at 0°, excellent yields of alkyl hydrazinocarboxylates are obtainable. 
These compounds, of which the ethyl member has already been 
described (Diels, A., 1903, i, 324; Gutmann, Diss, Heidelberg, 1903), 
are colourless, crystalline solids. 

When ethyl carbonate is shaken with hydrazine hydrate and the 
mixture kept at the ordinary temperature for about seven hours, the 
resultant clear liquid on distillation yields ethyl hydrazinocarboxylate, 
NH,-NH:-CO,Et, m. p. 45°, b. p. 93°/9 mm., 108—109°/22 mm., in 
almost theoretical quantity. On distillation under ordinary pressure, 
the ester undergoes partial decomposition with formation of ethyl 
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NH:-CO 
= * , ’ 
hydrazinodicarboxylate, m. p. 132°, and urazine, NH: coo NH NH, 


(Busch, A., 1907, i, 564), m. p. 270°. 

Methyl! carbonate and hydrazine hydrate when shaken together give 
a homogeneous mixture in a very short time, subsequent distillation 
under reduced pressure leaving a residue of methyl hydrazinocarboxylate, 
NH,*NH-CO,Me, m. p. 73°, in 90—95% yield. At 150° the hydro- 
chlorides of the ethyl and methyl esters undergo decomposition, in 
which the corresponding alkylhydrazine is formed, the yield of pure 
methylhydrazine from 52 grams of the hydrochloride of the methyl 
ester being 3—4 grams. 

o-Methoxyphenyl hydrazinocarboxylate, NH,*NH-CO,°C,H,-OMe, 
obtained by the interaction of hydrazine hydrate and guaiacy] 
carbonate in the presence of alcohol at 0°, forms lustrous prisms, 
m. p. 99—100° ; it decomposes near 160°, giving a distillate of guaiacol, 
the residue being a brittle, amorphous substance of the composition 
OMe:C,H,(OH)(CH,ON,),,, the brown solution of which in solutions 
of an alkali on the addition of a little Fehling’s solution changes to a 
deep olive-brown, the colour passing into a violet where the wall of the 
test glass is wet with a film of the liquid. The amorphous substance 
appears to dissolve unchanged in cold water, but, on warming, 
decomposition ensues with formation of guaiacol and a sparingly soluble 
substance of the composition (CH,ON,), ; this is a heavy, crystalline 
powder, and gives the same effect as the amorphous compound with 
alkali and Fehling’s solution. 

In hot alcoholic solution o-methoxyphenyl hydrazinocarboxylate 
condenses with benzaldehyde, giving a benzylidene derivative, 

CHPh:N-NH:CO,°C,H,OMe, 
a colourless, crystalline solid, m. p. 176°, to a yellow fluid, with previous 
sintering at 168°. When heated under a pressure of 14 mm. at 185°, 
decomposition ensues, giving an almost quantitative yield of guaiacol 
and a very sparingly soluble substance, C,H,ON,, prisms or needles, 
m. p. 268—269° (decomp.), whilst a small amount of benzaldazine is also 
produced, 

If o-methoxyphenyl hydrazinocarboxylate is heated with acetic anhy- 
dride and the resulting liquid is distilled under reduced pressure, the 
acetyl compound present undergoes decomposition between 125° and 
220° giving guaiacol, guaiacyl acetate, a substance, C,,H,,0,N, (well 
formed crystals, m. p. 105—106°), possibly of the structure 

NAc,*NAc*CO,°C,H,*OMe, 
and another substance, C,H,O,N, (possibly diacetyl-hydrazicarbonyl, 
A> 00), fine needles, m. p. 79—80°. The o-methoxyphenyl ester 
similarly gives a formy/ derivative, CHO-NH:NH-CO,°C,H,*OMe, quad- 
ratic tablets, m. p. 114—115° with previous sintering at 110°, which 
when heated at 160—220°/14 mm. decomposes with the formation of 
guaiacol and a substance, C,H,O,N, (possibly formylhydrazicarbony]l, 


tN ‘CHO), stout, colourless, prismatic crystals, m. p. 120°, some- 
what resembling alum in taste. D. F. T. 
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Transformation of d-isoPropylmalonamic Acid into its 
Optical Antipodes by Interchanging the Carboxyl and Amido- 
groups. Emit Fiscuer and Fritz Brauns (Sitzungsber. K. Akad. 
Wiss. Berlin, 1914, 714—727).—An attempt was recently made to 
interchange the amido- and carboxy! groups in an active amic acid, in 
order to determine whether inversion would thereby result, in accord- 
ance with the theory of the asymmetric carbon atom (this vol., i, 247). 
This has now been accomplished in the case of d-isopropylmalonamic 
acid by the following series of reactions. The acid was converted 
into the methyl ester, the amido-group was replaced by carboxyl, and 
then, instead of treating the ester with ammonia, wherein lay the 
failure at the previous attempt, it was mixed with hydrazine and the 
hydrazide was converted into the azoimide. This reacted readily with 
ammonia, with the formation of the optical isomeride of the original 
acid. The reactions were first investigated in the racemic series, and 
then carried through with the d-acid in much the same way. 

Ethyl a-cyanoisovalerate (A., 1909, i, 628) was heated with concen- 
trated sulphuric acid on the water-bath for twenty hours, and then 
poured onice, when isopropylmalonamic acid, NH,*CO-CHPr*-CO,H, 
crystallised from the solution. The acid separated from water in 
envelope-shaped crystals, m. p. 158° (corr., decomp.), and, by treatment 
with diazomethane in methyl acetate suspension, yielded the methyl 
ester, slender needles, m. p. 121° (corr.). This was suspended in cold 
ether and treated with nitrous fumes until a clear solution resulted, 
whereby it was transformed into methyl hydrogen isopropylmalonate, 
CO,Me-CHPr*-CO,H, b. p. 95—100° (bath)/0°3 mm., D, 1:1055. 
This was mixed with anhydrous hydrazine at 0°, and left for a day, 
when the excess of the base was removed in a vacuum. The solid 
hydrazide which remained was dissolved in water and precipitated 
with lead acetate, when the lead salt separated in sparkling leaflets. 
The free isopropylmalonhydrazidic acid, NH,*-NH-CO-CHPr*-CO,H, 
which formed glistening leaflets, m. p. 172° (corr.), was suspended in 
water, shaken with sodium nitrite until dissolved, and then acidified. 
The oily azoimide was immediately extracted with ether, and ammonia 
was passed into the cold extract. The crystalline mass which remained 
on evaporation was dissolved in water and acidified, when azoimide 
was evolved and the original isopropylmalonamic acid separated. 

An aqueous solution of the racemic acid and quinine was left in ice, 
when the salt of the d-acid separated as a granular mass. The filtrate 
contained the salt of the /-acid, but, owing to the racemisation, it 
deposited a further quantity of the salt of the d-acid after some 
weeks, or after it had been warmed. The yield of d-acid was there- 
fore much more than 50%. The salt was suspended in chloroform and 
water, cooled to 0°, and shaken with 0°5N-sodium hydroxide. After 
removing the chloroform extract, the aqueous svlution was washed with 
ether and quickly treated with V-hydrochloric acid. It was necessary 
to carry out these operations with dispatch, since the acid is quickly 
racemised in alkaline solution. The d-isopropylmalonamic acid 
crystallised from water in prisms. The following values for [a]i; were 
observed ; in 431% alcoholic solution, + 49°81°, 409%, + 49°40°, 2°02%, 
+ 46°52°; in the equivalent quantity of V-sodium hydroxide, + 12°63°. 
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The course of the racemisation in alkaline solution was studied, and 
the acid was also converted into isopropylmalonic acid by the action 
of nitrous fumes. The d-methyl ester had m. p. 141° (corr.) and [a] in 
8°843% alcoholic solution, +55-41°, 9°26%, +55°29°. Change of sign 
occurred on removing the amido-group. The active amic ester was 
suspended in ether, mixed with amyl] nitrite and a few drops of water, 
and treated with nitrous fumes. ethyl hydrogen 1-isopropylmalonate, 
once distilled, had [a]i? —0°87°, or, in the equivalent quantity of 
N-sodium hydroxide, [a]j> + 38°4°. The undistilled ester was con- 
verted, as above, into |-isopropylmalonhydrazidic acid which was not 
obtained optically pure, the highest value being [a]? — 28-7°. 

In order to reach the desired end, these reactions were carried 
through quickly, sacrificing the yields with the view of avoiding 
racemisation. Four grams of methyl d-isopropylmalonamate were 
brought to the above stage, and the crude hydrazide was converted 
into the azoimide, which was treated with ammonia. The |-isopropy/- 
malonamic acid which separated was almost pure, a 4°52% solution in 
alcohol having [a]j; — 44°40°. J.C. W. 


Preparation of Hexamethylenetetramine Camphorates. 
FARBWERKE VORM. MeIsTER, Lucius & Brinine (Austrian Patent, 
63529 & D.R.-P. 270180).—Mono- and di-camphorates of hexa- 
methylenetetramine may be obtained by crystallising a solution of the 
calculated proportions of the acid and base in an indifferent solvent. 
They have not the unpleasant effects of hexamethylenetetramine itself, 
whilst they increase diuresis and render alkaline urineacid. T. H. P. 


Preparation of Hexamethylenetetramine Methyl Thio- 
cyanate. Kart Hernrica Scumirtz (D.R.-P. 270486).—The original 
process (this vol., i, 20, 503) is altered as follows. Either methylamine 
salts or ammonium salts or inorganic or organic acids are allowed to 
act on a mixture of formaldehyde and ammonia or on hexamethylene- 
tetramine ; or hexamethylenetetramine salt is heated with or without 
formaldehyde and the hexamethylenetetramine methyl thiocyanate 
separated by addition of readily soluble thiocyanates ; or methylamine 
thiocyanate or ammonium thiocyanate or thiocyanic acid is heated 
either with solutions of formaldehyde and ammonia or with hexa- 
methylenetetramine thiocyanate, in the presence or absence of form- 
aldehyde. The latter may be replaced by its polymerides in all cases. 
The reaction is represented by the equation : 

15CH,0 + 6NH, + 2NH,°CNS = 2C,H,,.N,,CH,°CNS + CO, + 13H,O 

x. Ml, F 


Preparation of a Compound Containing Silicon. Hrrmann 
Weitanp (D.R.-P. 272338).—When heated in presence of light 
petroleum in a platinum autoclave for six hours at 170—180°, carbamide 
and silicon tetrachloride interact to form a compound which contains 
silicon and exhibits the properties of a feeble acid. With sodium 
hydroxide it gives a soluble sodium salt, which yields the original 
compound when treated with carbon dioxide. Boiling of the compound 
with hydrochloric acid results in the separation of gelatinous silicic 
acid. a. Es Fe 
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Preparation of a-Bromo-a-ethylbutyrylcarbamide. FarseEn- 
FABRIKEN VORM. Frrepr. Bayer & Co. (D.R.-P. 271682).—a-Bromo- 
a-ethylbutyrylcarbamide, m. p. 115° (compare A., 1911, i, 118), may 
be prepared by treating a-bromo-a-ethylbutyryl bromide, in presence 
of an indifferent solvent, with mercurous cyanate, and subjecting the 
a-bromo-a-ethylbutyryl cyanate thus obtained to the action of ammonia : 
2CEt,BreCOBr + 2HgNCO = Hg, Br, + 2CEt,BreCO-NCO, and this 
+ NH, = CEt,Br-CO-NH-CO-NH,. =. B. ¥. 


Complex Cyanides of Quadrivalent Tungsten. III. Oscar 
Otsson (Zettsch. anorg. Chem., 1914, 88, 49—73. Compare A., 1913, 
ii, 328; this vol., i, 504).—The following further cyanides containing 
quadrivalent tungsten are described : Ag,W(CN),, a yellow, amorphous 
powder ; [AgNH,],W(CN),, prepared by dissolving the silver salt in 
concentrated ammonia, separating on cooling as bright yellow crystals; 
Na,W(CN),,2°5H,0O, obtained by the action of sodium chloride on the 
silver salt as small, yellow crystals ; (NH,),W(CN),, glistening scales ; 
Rb, W(CN),,3H,O; Cs,W(CN),; TI,W(CN),; Mg,W(CN),,6H,O ; 

Ca,W(CN),,8H, O; Sr, W(CN)q8 or 9H,0; Pb Biwi .4H,O; 
Mn, W(CN),,8H,0 ; Ga 2W(CN),,8H,0 ; Cd(NH, o] W(CN),.2H, 0; 
[Ca(NH,),], W(CN),,2H,O ; ZnW(CN),4H,0 ; [Zn(NH,)_], W(CN)s. 

The acid, H,W (CN),,6H, O, is prepared by treating the silver salt 
with a small excess of cold dilute hydrochloric acid, and saturating the 
clear filtrate with hydrogen chloride below 0°. The acid is precipitated 
quantitatively in yellow needles. It is dried in carbon dioxide, and 
finally in a desiccator over potassium hydroxide. It is a strong acid, 
decomposing carbonates and yielding a neutral ammonium salt. Its 
alcoholic solution yields crystalline compounds with pyridine and 
quinoline. C. H. D. . 


The Technical Methods for the Preparation of Dicyano- 
diamide from Calcium Cyanamide from the Point of View of 
Chemical Kinetics. G. Grouse and P. Nitscne (Zeitsch. angew 
Chem., 1914, 2'7, 368—378).—A new process for the technical 
preparation of dicyanodiamide from calcium cyanamide is described, 
in which the calcium hydroxide already present in the solution of the 
calcium compound is utilised as catalyst. Since the polymerisation 
proceeds with a maximum velocity when the concentrations of 
cyanamide and cyanamidion are equal (A., 1914, i, 152; T., 1914, 105, 
576), the hydroxide is fractionally neutralised with hydrochloric acid 
as the reaction proceeds, in order to satisfy this condition. The 
calcium chloride formed exerts an additional catalytic accelerating 
influence in the presence of the hydroxide. The new process has been 
compared by kinetic experiments with the ammonia aud zinc cyanamide 
processes, and it is shown that under proper conditions, the almost 
quantitative conversion into dicyanodiamide is possible by the lime 
and ammonia methods, but that side reactions cause considerable loss 
in the zine process. Dicyanodiamide formation in neutral solution in 
the presence of the almost insoluble zinc cyanamide is a heterogeneous 
catalysis. The reaction-velocity increases at a proportionally greater 
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rate than the increase in mass of the catalyst, and does not depend on 
the rate of diffusion, but is determined by a slow chemical action 
probably consisting, as in the other cases, in the union of cyanamide 
and cyanamidion. G. F. M. 


Phytin. Wo.rcanc Hevusyner (Biochem. Zeitsch., 1914, 64, 
409—421).—Phytic acid undergoes scission in acid medium at 37° 
only very slowly, less than 1% being hydrolysed ina day. The hydro- 
lysis is markedly accelerated by light. S. B. S. 


Hydro-aromatic Substances. W. H. Perkin, A. W. Cross.ey, 
M. O. Forster, H. R. Le Sueur, and A. McKenzie (Rep. Brit. Assoc., 
1913, 135—136). —A report of recent work on this subject (T., 1913, 
103, 1297, 2179). C. H. D. 


Derivatives of cycloPentadiene and its Dimeride. V.Gricnarp 
and Cu. Courtot (Compt. rend., 1914, 158, 1763—1766).—cyclo- 
Pentadiene resembles indene and fluorene in its behaviour towards 
magnesium alkyl haloids, giving a magnesium haloid derivative 
(compare A., 1911, i, 193, 538 ; 1912, i, 250). The reaction 

C,H, + CH,*MgIl =CH,+C,H,-MgI 
takes place best in a mixture of ether and light petroleum (60—80°) 
at 45—50°, when, on cooling at the end of the reaction, the mag- 
nesium derivative separates out as a powder. This derivative readily 
reacts with iodine and bromine or cyanogen bromide or chloride, but 
the products, in all cases, rapidly undergo dimerisation. Iodine in 
toluene solution gives a black, insoluble powder, having the composi- 
tion C,H,I, but this is evidently a polymeride. Bromine reacts with 
the magnesiumbromo-derivative in ether at low temperatures to give 
3:4: 5-tribromo-A}-cyclopentene, small prisms, m. p. 60°, which is very 
unstable and is rapidly transformed into the dimeride, C,,H,,Br,, a 
blackish-brown powder. Attempts to prepare a monobromo-derivative 
by means of cyanogen bromide only yielded a black powder, which was 
a mixture of bromo- and cyano-polymerides. Cyanogen chloride 
yielded the nitrile of bis-cyclopentadienedicarboxylic acid, which on 
hydrolysis with alcoholic potassium hydroxide yielded the acid 
(compare Thiele, A., 1901, i, 182). This acid is also obtained directly by 
the action of dry carbon dioxide on the original magnesium derivative. 

With anisaldehyde the magnesium derivative yielded p-methoxy- 
phenyl fulvene, Toy O:CH-C,H,-OMe, red crystals, m. p. 70°, and 
with acetone, dimethylfulvene, b. p. 47°/11 mm. (compare Thiele, 
loc. cit.). With benzophenone the alcohol is, however, obtained, being 
the first known in this series. Dipheny/fulvanol is obtained in colour- 
less crystals, m. p. 123—-124°, which are very oxidisable and rapidly 
resinify on attempts to recrystallise them or under the influence of 
hydrochloric acid or bromine. In sunlight the alcohol is dehydrated, 
giving diphenylfulvene, red prisms, m. p. 82° (compare Thiele, Joc. 
cit.) 
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Bromination of Benzene and its Homologues, Catalytic 
Action of Manganese. L. Gay, F. Ducetiiez, and A. Raynaup 
(Compt. rend., 1914, 158, 1804—1806. Compare this vol., ii, 273).— 
Bromine attacks benzene at 75° in the presence of manganese, but 
only at 90° in the absence of the metal. Working under similar 
conditions of temperature, manganese is shown to have a marked 
catalytic influence. The ratio of recovered benzene to brominated 
benzene is 8 : 9 in the presence of manganese and 10: 3 in its absence. 
Man ganese exerts a similar catalytic influence on the bromination of 
toluene and xylene in the cold, but on working at 80° for toluene and 
50° for xylene this action is masked,’ better results being obtained 
without the manganese. In no case is the metal attacked. W.G. 


Some Hydrogenations by means of Sodammonium : 
Hydrocarbons. P. Leseau and M. Picon (Compt. rend., 1914, 159, 
70—72).—Using sodium in liquid ammonia under the conditions 
given for tetrahydronaphthalene (compare this vol., i, 825), the authors 
have prepared hydrides of a number of hydrocarbons, all of which 
have been previously described, namely: tetrahydroacenaphthene 
(compare Bamberger and Lodter, A., 1888, 292), dihydroanthracene 
(Zoc. cit.), tetrahydrophenanthrene (compare Breteau, A., 1911, i. 625), 
tetrahydrodipbeny] (loc. cit.), and dihydrostilbene. The other product 
of the reaction is in all cases sodamide. Attempts to hydrogenate 
amylene, benzene, toluene, cymene, terpinene, terpinolene, carvene, 
terebene, a-pinene and menthene by this method were unsuccessful. 
Fluorene and indene instead of undergoing hydrogenation gave sodium 
derivatives, W. G. 


The Electrochemical Oxidation of Aromatic Hydrocarbons 
and Phenols. Fr. Ficnrer and Ropertr Stocker (Ber., 1914, 47, 
2003—2019. Compare Fichter, A., 1913, i, 1316).—By submitting 
phenol in a feebly acid sulphate solution to an alternating current be- 
tween platinum electrodes, Drechsel (A., 1884, 1136; 1888, 1276) 
was able to produce a mixture of substances which he classified into 
oxidation products, namely, quinol, catechol, p-diphenol, oxalic and 
formic acids, reduction products, namely, cyclohexanone and succinic 
acid, and dehydration products of which the only example was 
phenyl hydrogen sulphate. The authors desired to reproduce these 
results with a direct current ; they discovered that under electrolytic 
oxidation phenol and benzene yield the same end-products, so that the 
examination of the behaviour towards electrolytic oxidation was 
extended to certain homologues and substituted derivatives of phenol 
and benzene. The substances were generally treated in suspension in 
2N-sulpburic acid. 

It is found that electrolytic oxidation of benzene and its derivatives 
effects nuclear hydroxylation ; the first product from benzene is phenol, 
which is too easily oxidised to be isolated, and is further converted 
into catechol and quinol. The former is difficult to detect on account 
of its passing readily into higher oxidation products, and the isola- 
tion of appreciable quantities by Drechsel is attributed to the alterna- 
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tion of the current tending to check the increase in the oxidation 
potential of the electrodes. The latter substance passes by oxidation 
into the relatively stable p-benzoquinone, which, if the anode and 
cathode are separated, together with. its degradation product maleic 
acid, forms the main part of the final product, whilst if no diaphragm 
is used cathodic reduction reconverts some of the p-benzoquinone into 
quinol. Contrary to the views of Kempf (A., 1907, i, 63; 1906, ii, 24, 
25), who regards lead dioxide as the chief agent in electrochemical 
oxidation at a lead anode, it is found that the same products are 
obtained whether platinum, lead or graphite electrodes are used. The 
hypothesis that electrolytic oxidation in sulphuric acid solution depends 
on the intermediate formation of persulphuric acid is also untenable 
because the result is qualitatively the same when aqueous phos- 
phoric or perchloric acid is used for the suspension, and it is unlikely 
that genuine “ per-acids” are produced under such conditions from 
either of these acids. 

Attention is drawn, by the citation of examples, to the remarkable 
frequency with which electrolytic oxidation and treatment with 
hydrogen peroxide yield similar results, and the suggestion is made 
that an important point of analogy between these agents is the absence 
of formation of lower oxides which may exert catalytic influence on 
the oxidation process. 

Electrochemical oxidation of toluene in suspension in dilute 
sulphuric acid was found to give rise to toluquinone, quinol and phenol 
together with a smaller quantity of benzaldehyde (compare Law and 
Perkin, T., 1907, 91, 258). The fact that the aromatic nucleus is 
attacked in preference to the side-chain is in accord with the results of 
electrochemical chlorination of toluene (compare Cohen, Dawson and 
Crosland, T., 1905, 8'7, 1034). In explanation of the above behaviour 
of toluene the following scheme is suggested :— 


HOK YMe< HO — Me<C,H,Me> YMe>{ Me 
HO | | [oH HO OH 
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in which the final members not included in the experimental products 
undergo disruptive oxidation. This view of the process is confirmed 
by examination of the behaviour of o- and p-cresol on electrolytic 
oxidation. 

p-Xylene, in suspension in dilute sulphuric acid, on treatment at a 
lead dioxide anode, gave in addition to a small quantity of p-tolualdehyde 
(compare Law and Perkin, Joc. cit.), p-xyloquinol and a substance, 
silky needles, m. p. 161°, probably p-wylylene dioxide. The changes are 
represented by the scheme 
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Nitrobenzene proved very resistant to anodic oxidation, and the only 
isolable oxidation product was maleic acid, which was also obtained 
with o- and m-nitrophenols ; p-nitrophenol was completely destroyed. 
Trichlorophenol gave an unsatisfactory yield of 2: 6-dichloroquinol, 
and thymol gave thymoquinol, together with a mixture of difficultly 
cerystallisable substances from which dithymol could be separated. 

The last product is interesting as corresponding with the diphenol 
obtained by Drechsel, but which the authors have bean unable to 
produce by the electrolytic oxidation of phenol; with the possible 
exception of this, all the oxidation products named by Drechsel are 
formed in the electrolytic oxidation of phenol with a direct current. 
The production of his reduction products was probably to a large 
extent due to the formation of platinum black on his electrodes ; 
under these conditions, maleic acid would be easily reduced to succinic, 
and phenol would give cyclohexanol, which ‘by subsequent oxidation 
could pass into cyclohexanone. 

The authors are, however, unable to confirm the formation of 
phenyl bydrogen sulphate and bring evidence indicating that the 
substance described by Drechsel was in reality quinolsulphuric acid, 
OH:-C,H,°0°SO,H. D. F. T. 


Separation of the Hydrochlorides of Primary Aromatic 
Amines and their Derivatives from the Products of Reaction 
of the Corresponding Nitro-, Nitroamino-, Nitroso-, Azoxy-, 
Azo-, Hydroxyazo-, and Aminoazo-compounds with Iron and 
Hydrochloric Acid. Hrrscno Pomeranz (D.R.-P. 269542).—When 
the proportion of iron and the proportion and concentration of the 
hydrochloric acid employed in this reduction are so chosen that the 
resultant mixture of ferrous chloride, water, free hydrochloric acid, 
and hydrochloride of the base is just saturated in the cold with respect 
to ferrous chloride, the hydrochloride of the amine separates almost 
quantitatively from the liquid. Loss due to oxidation of the liberated 
amine is thus avoided. ye Ss 


Diazotisation of Phenetidines. Tu. van Hove (Bull. Acad. roy. 
Belg., 1914, 235—249).—It has been shown by Swarts (A., 1913, i, 
842) that considerable quantities of phenetole are formed in addition 
to fluorophenetoles when o- and p-phenetidine are diazotised in the 
presence of hydrofluoric acid and the diazo-compound is subsequently 
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decomposed ; the relative amount of fluoro-compound is greatest when 
platinum, least when leaden vessels are employed. The reaction has 
been further investigated by the author, who, however, has generally 
used solutions of the bases in hydrochloric instead of hydrofluoric acid, 
since the reaction is found to proceed in an analogous manner in the 
two cases, 

A solution of o-phenetidine in hydrochloric acid is diazotised by means 
of a concentrated solution of sodium nitrite, and the product decomposed 
by boiling the solution. In these circumstances, decomposition occurs 
slowly with the production of much resin, from which a definite product 
cannot be isolated. The portion volatile with steam and insoluble ia 
sodium hydroxide contains phenetole (43%) and o-chlorophenetole 
(47%) ; the soluble portion consists mainly of the ethyl ether of 
catechol. In addition, ethyl chloride and acetaldehyde are formed. 
The formation of the latter is attributed to the hydrolysis of the 
ethoxy-group with the formation of alcohol, which then reduces the 
diazo-compound, giving phenetole and acetaldehyde : 

OEt’C,H,°N,Cl + HOH = C,H,Cl-OH + N, + EtOH 
and OEt-C,H,N,Cl+ EtOH =C,H,OEt + N,+C,H,0+ HCi. The 
relative quantities of aldehyde and phenetole are shown to be approxi- 
mately those required by the equation. In the presence of metallic 
lead, the proportion of phenetole is increased to 78%, but the quantity 
of acetaldehyde formed is insignificant, reduction of the diazo-compound 
being affected by the metal : 
OEt’C,H,°N,Cl + HCl + Pb = PbCl, + C,H,-OEt + N,. 

A series of experiments has been performed with the object of 
ascertaining the most favourable conditions for diazotising o-phene- 
tidine in the presence of hydrofluoric acid, for which purpose an initial 
concentration of 55% acid is found best. Subsequent decomposition of 
the diazo-compound occurs with extreme slowness, but attempts to 
hasten it by adding the solution to a boiling concentrated solution of 
potassium fluoride in hydrofluoric acid, or by the use of manganese or 
antimony fluorides, do not yield better results. 

p-Phenetidine when diazotised in hydrochloric acid solution and 
subsequently decomposed behaves in a manner very similar to that of 
the o-compound, except that the auto-reduction, as well as the action 
of lead, is relatively of less importance. 

Elimination of the ethoxy-group appears to take place from the 
diazo-compound and not from the free base, since phenetole does not 
yield alcohol when boiled with hydrochloric acid for four hours, and 
only gives traces of alcohol when hydrofluoric acid is used: analogous 
results are obtained with o-phenetidine, which, however, yields a small 
quantity of o-aminophenol when treated with hydrofluoric acid. 

Aldehyde is not formed when aniline is diazotised and the product 
decomposed in the presence of a small proportion of alcohol. A 
similar experiment in which o-phenetidine is diazotised in the presence 
of the calculated quantity of hydrochloric acid, and the product de- 
composed after addition of so much alcoho] that its concentration is 
approximately 10%, shows the formation of considerable amounts of 
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acetaldehyde: the latter is also produced, but i in less quantity, without 
the addition of extraneous alcohol. H. W. 


The Transformation of Aromatic Nitroamines and Allied 
Substances, and its Relation to Substitution in Benzene 
Derivatives. F. 8. Kippmne, K. J. P. Orton, 8. Runemann, and 
J. T. Hewirr (with W. H. Gray] (Rep. Brit. Assoc., 1913, 136—141). 
—The behaviour of acetylchloroaminobenzene, which has been pre- 
viously examined in solutions containing acetic acid, has now been 
examined in pure aqueous solution. The rate of change in pure water 
is very slow, and small concentrations of acids produce only a small 
acceleration. Hydrolysis takes place, followed by reduction of the 
hypochlorous acid. The transformation of chloroamine into chloro- 
anilides is quite subsidiary. With concentrations of hydrogen chloride 
above 1/10, chlorine is not hydrolysed, and the formation of chloro- 
anilide is the principal reaction. Other acids do not produce the same 
effect. The views as to the mechanism of these reactions put forward 
in previous papers are confirmed (compare Rivett, A., 1913, ii, 202). 

C. H. D. 


Thiocarbimides. VI. The Addition of Phenol to Thio- 
carbimides. WitHetm Scunemper and Fritz Wrepe (Zer., 1914, 
47, 2038—2043).—Some uncertainty exists as to whether phenols can 
condense with thiocarbimides with the formation of thiourethanes 
(compare Orndorff and Richmond, A., 1900, i, 157; Eckenroth and 
Kock, A., 1894, i, 408). By working with lower temperatures than 
those previously applied, the authors have been able to prepare additive 
compounds of phenol with phenylthiocarbimide and with allylthio- 
carbimide. 

An equimolecular mixture of phenol and phenylthiocarbimide was 
kept at 80° for a day and then at the ordinary temperature for several 
days ; after the addition of alcohol and cooling, an aqueous-alcoholic 
ammoniacal solution of silver nitrate was added, when the phenyl 
silver phenyliminothiocarbonate, NPh:C(SAg)-OPh, rhombic, bronze- 
yellow crystals, m. p. 186°, separated. A similar result is obtained if 
the mixture of phenol and phenylthiocarbimide is merely kept at the 
ordinary temperature for two months. When treated with aceto- 
bromoglucose in chloroform solution the silver salt was converted, in 
very poor yield, into the corresponding tetra-acetylglucoside, 

NPh:C(OPh)-S°C,H,0,Ac,, 
colourless needles, m. p. 169°. The action of hydrogen sulphide on a 
chloroform solution of the silver salt liberated phenyl phenylthion- 
carbamate, NHPh-CS-OPh, colourless needles, m. p. 142° (compare 
Rivier, A., 1906, i, 948), of feeble odour, which in contact with water 
undergoes gradual resolution into phenol and phenylthiocarbimide. 

By a similar process to the preceding, but using allylthiocarbimide, 
the silver derivative, yellowish-green rhombs, decomp. above 140°, of 
phenyl allylthioncarbamate was obtained. This on treatment with hydro- 
gen sulphide in chloroform solution gave phenyl allylthioncarbamate, 
C,H,*NH-CS-OPh, leaflets or needles, m. p. 51°, which is rather more 
stable than phenyl phenylthioncarbamate. When heated with alcohol 
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and excess of ethyl iodide, the silver derivative was converted into 
O-phenyl-S-ethyl allyliminothiocarbonate, C,H,*N:C(SEt)-OPh, a colour- 
less liquid of not unpleasant odour, b. p. 150—160°/20 mm. No 
crystalline tetra-acetylglucoside was obtainable by the action of 
acetobromoglucose. D. F. T. 


Oxidation of Phenol. H. Wicnetmaus (Ber., 1914, 47, 2261). 
—Commenting on a statement recently made by Pummerer and 
Frankfurter, to the effect that nothing is known about the oxidation 
of phenol, the author refers to the production of phenoquinone (A., 
1872, 482). J.C. W. 


Catalytic Reactions at High Temperatures and Pressures. 
XXXIV. Hydrogenation of Monohydric Phenols. V. Iratizv 
and Luaovor (J. Russ. Phys. Chem. Soc., 1914, 46, 470—475).—The 
slowness with which quinol is reduced by hydrogen at high pressure in 
presence of nickel oxide or reduced nickel and the small yields of quinitol 
occasioned by the loss of the elements of water and by the partial resini- 
fication of the quinol itself have led to the use of simple ethers of 
phenols in the hope that the methoxy-group would not be eliminated so 
easily and that resinification would be avoided. Preliminary experi- 
ments with the ethers of various phenols showed that such expectation 
is fulfilled only incompletely and that, although better yields of the 
normal hydrogenated products are obtained, these are accompanied by 
secondary products often difficult to remove (this vol., i, 38). 

When guaiacol is heated for twelve to fifteen hours at 220—240° with 
one-tenth of its weight of nickel oxide in an atmosphere of hydrogen at 
100 atmospheres, it yields hexahydroguaiacol [2-methoxycyclohexanol | 
mixed with a little cyclohexane and about 50% of cyclohexyl alcohol. 
By treatment of the products with alumina and cupric oxide at 250° 
in an atmosphere of hydrogen at 50 atmospheres, the cyclohexyl 
alcohol is converted into cyclohexene and may be separated from the 
2-methoxycyclohexanol, which is transformed into hexahydrocatechol 
[cyclohexane-1 : 2-diol }. 

Hydrogenation of anisole under a pressure of 100 atmospheres in 
presence of nickel oxide at 240° for twenty-four hours yields cyclohexene, 
hexahydroanisole [methoxycyclohexane] (about 50%) and cyclohexyl 
alcohol. 

Similarly, the diethyl ether of catechol yields about 50% of the 
normal hexahydro-derivative, C,H,,(OEt),, apparently in the cis- and 
trans-modifications, b. p. 180 — 190°, and b. p. 190—200°, D®® 0°8997 
respectively ; the remainder is converted into cyclohexene, With the 
dimethyl ether of resorcinol, besides the normal product, a considerable 
proportion of cyclohexane seems to be formed. The dimethyl ether of 
quinol gives the normal hydrogenated product, together with a large 
proportion of methoxycyclohexane. T. H. P. 


The Allyleyclohexanols and Methylallyleyclohexanols, Propyl- 
and Methylpropyl-cyclohexanones, and cycloHexanols. R. 
CoRNUBERT (Compt. rend., 1914, 159, 75—80).—The allyl- and 
methylallyl-cyclohexanones already described (compare this vol., i, 969) 


332 


i, 952 ABSTRACTS OF CHEMICAL PAPERS. 


on reduction with sodium in absolute alcohol yield the corresponding 
eyclohexanols, and on hydrogenation with active nickel in alcohol at 
60° (compare Brochet, this vol., i, 645) the corresponding propyleyc/o- 
hexanones which have been reduced to the cyclohexanols. The 
following compounds are described. 

1: 1:3 : 3-Tetra-allyleyclohexan-2-0l, a viscous liquid, b. p. 
184—185°/24 mm. (corr.), not giving a phenylurethane (compare 
Haller, A., 1913, i, 630). 1-Methyl-3-allyleyclohexan-2-ol, a mobile 
liquid, with an odour of menthol, b. p. 105°/15 mm. (corr.), giving a 
phenylurethane, a very viscous liquid. 1-Methyl-1 : 3 : 3-triallyleyclo- 
hexan-2-ol, a very viscous liquid, b. p. 160—161°/15 mm. (corr.), not 
giving a phenylurethane. 1-JMethyl-4-allyleyclohexan-3-ol, a mobile 
liquid with an odour of menthol, b. p. 110—112°/19 mm., giving a 
phenylurethane, a very viscous liquid. 1-Methyl-2:2: 4: 4-tetra-allyl- 
cyclohexan-3-ol, a mobile liquid, b. p. 192—193°/21 mm., does not give a 
phenylurethane. 1-dethyl-3-allylcyclohexan-4-ol, a slightly viscous liquid, 
b. p. 108°/17 mm. (corr.), giving a phenylurethane, slender needles, m. p. 
98—99°. 1-Methyl-3:3: 5 : 5-tetra-allyleyclohexan-4-ol, a slightly 
viscous liquid, b. p. 173—174°/17 mm. (corr.), does not give a phenyl- 
urethane. 

1:1:3: 3-Zetrapropyleyclohexan-2-one, prisms, m. p. 43°, does not 
give an oxime, but on reduction gives the corresponding alcohol, a very 
viscous liquid, b. p. 188°/25 mm. (corr.), not giving a phenylurethane. 
1-Methyl-3-propyleyclokexan-2-one is a colourless, mobile liquid with an 
odour of menthone, b. p. 213-5°/765 mm. (corr.), gives an oxime, m. p. 
70°, and on reduction the alcohol, a mobile liquid, b. p. 115°/25 mm., 
giving a phenylurethane, a very viscous liquid. 1-Methyl-1 : 3: 3-tri- 
propylcyclohexan-2-one is a colourless, mobile liquid, b. p. 152°/14 mm. 
(corr.), not giving an oxime, but yielding an alcohol, a very viscous 
liquid, b. p. 173°/27 mm., which does not give a phenylurethane. 
1-Methyl-4-propylcyclohexan-3-one, a colourless, mobile liquid with an 
odour of menthone, b. p. 217°/765 mm. (corr.), gives an oxime, needles, 
m. p. 75—82°; and the corresponding alcohol, a mobile liquid, b. p. 
107—108°/17 mm., giving a phenylurethane, a very viscous liquid. 
1-Methyl-2 : 2 : 4 : 4-tetrapropylcyclohexan-3-one, a colourless, very 
viscous liquid, b. p. 181°/19 mm. (corr.), does not give an oxime, but is 
reduced to the alcohol, a viscous liquid, b. p. 185°/18 mm. (corr.), which 
does not givesa phenylurethane. 1-Methyl-3-propylcyclohexan-4-one, a 
colourless, mobile liquid, with an odour of menthone, b. p. 217°/750 
mm. (corr.), giving an oxime, slender needles, m. p. 67—68°, and on 
reduction the alcohol, a slightly viscous liquid, b. p. 112°/18 mm. (corr.), 
which yields a phenylurethane, a very viscous liquid. 1-Jfethyl-3 :3:5 : 5- 
tetrapropylcyclohexan 4-one, prisms, m. p. 49°, not giving an oxime, 
but on reduction the alcohol, a very viscous liquid, b. p. 178°/16 mm. 
(corr.), not giving a phenylurethane, 

The hydrogenation of the allylcyclohexanones thus gives a ready 
method of preparing the propyleyclohexanones, which cannot be 
obtained by direct alkylation with propyl iodide and sodamide. 
In this hydrogenation the various samples of active nickel prepared 
appeared to possess a selective action as catalysts, in that they effected 
the hydrogenation of some compounds and not of others. In the case 
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of the polyallyl ketones certain nickels provoked the rapid saturation 
of one or two double linkings, and only a slower saturation of the 


others, whilst with other nickels no such difference was observable. 
W. G. 


Compounds of Catechol with Alkaline Salts of Carboxylic 
Acids. R. F. Wetntanp and Witnetm Denzex (Ber., 1914, 47, 
2244—-2252).—It was recently found that catechol forms complex 
compounds with its own alkali salts (this vol., i, 525). In the 
present paper, similar compounds of catechol with the sodium and 
potassium salts of typical carboxylic acids are described. They cannot 
be explained by Pfeiffer’s views (this vol., i, 834), for, in some cases, 
the partial valency of a single carbonyl group would have to satisfy 
several hydroxyl groups. Since catechol does not combine with the 
free acids, the metallic atom must provide the connecting links, and it 
is therefore assumed that the substances are like co-ordinated aquo- 
compounds, in which one molecule of catechol plays the part of two 
molecules of water. 

A solution containing equimolecular proportions of sodium formate 
and catechol, when left over sulphuric acid, deposits the compound, 
C,H,(OH),,H*CO,Na,H,0, in colourless needles and tablets, which are 
feebly alkaline in concentrated solution. A solution containing 
sodium formate and catechol in the ratio 1 : 1°75 deposits the compound, 
2C,H,(OH),,H*CO,Na, in needles or four-sided columns. Potassium 
formate and catechol in the ratio 2:1, yield the compound, 

C,H,(OH),,H-CO,K, 
very large, thick, rectangular tablets ; in the ratio 1:1, the compound, 
70,H,(OH),,4H-CO,K,H,O, long, thin tablets; and in the ratio 
1:2°75, the compound, 70,H,(OH),,2H-CO,K, large, transparent 
crystals. A 96% alcoholic solution of potassium acetate and catechol 
in the ratio 1:1 deposits the compound, C,H,(OH),,MeCO,K, long, 
thin tablets, and in the ratio 1 : 2°25 to 2°75, the compound, 
5C;H,(OH),,2MeCO,K, 
colourless octahedra. 

Solutions containing succinic acid, potassium hydroxide and catechol 
in the proportions 1 : 1:1 or 2 or 3, or 1: 1°5: 2, deposit the compound, 
2C,H,(OH),,CO,H-C,H,°CO,K, in variously shaped, massive crystals, 
the solutions of which are strongly acid ; in the proportions 1 :2:1 or 
3, the compound, 3C,H,(OH),,C,H,(CO,K),,45H,O, which is feebly 
alkaline ; and in the proportions 1 : 2:4 or 5, the compound, 

5U,H,(OH),,0,H,(CO,K),H,0, —_, 
irregular, hexagonal columns. Equimolecular proportions of sodium 
salicylate and catechol give rise to the compound, 
C,H,(OH),,OH-C,H,-CO,Na,H,0, 
which is faintly acid in reaction and forms very slender needles. 
J. C. W. 


Synthesis of Natural Inositol. Hrtnrich WieLanp and RoBert 
S. Wisnart (Ber., 1914, 47, 2082—2085).—The authors have suc- 
ceeded in reducing hexahydroxybenzene to an inositol, which, of the 
seven possible isomerides, happens to be the one which occurs most 
commonly in nature. 
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The purest hexahydroxybenzene, prepared from carbon monoxide by 
Nietzki and Benckiser’s method, was suspended in water and shaken 
with palladium black, quite free from hydrochloric acid, in an atmo- 
sphere of hydrogen, at 50—55°, until saturation took place. The 
inositol obtained on evaporation of the clear filtrate was completely 
identified with the natural substance and also converted into the hexa- 
acetate. J.C. W. 


Nitration of the Acyl Derivatives of m-Aminophenol. 
[Correction.] Frépiric Reverpin (Ber., 1914, 47, 2216—2218).— 
In a recent paper (this vol., i, 166) the author reported that he could 
not confirm Meldola’s statement that the product of the action of nitric 
acid on diacetyl-m-aminophenol is a mixture of 4- and 6-nitro-3-acetyl- 
aminophenols (compare T., 1914, 105, 977, footnote). Having now 
learnt from Meldola the exact experimental details, he finds that the 
above statement is correct. 

Reverdin also described, as the sole product of the nitration at low 
temperatures, 6-nitrodiacetyl-m-aminophenol. He has now found that, 
even at — 7°, both isomerides are formed, accompanied by the mono- 
acetyl] derivatives, that is, the free phenols. The above compound, 
therefore, required digestion with cold sodium carbonate solution in 
order to remove traces of the corresponding pheno]. The m. p. is now 
given as 149° and not 113°,and the free 6-nitro-3-acetylaminophenol 
obtained from it is found to have the correct m, p. 220—221°, and not 
200°. J.C. W. 


The Mechanism of the Action of Magnesium Alkyl Haloids 
on Esters. G. Srapnixov (Ber., 1914, 47, 2132—2142).—In 
extension of his investigations of the oxonium compounds produced 
from magnesium alkyl] haloids and ethers (A., 1913, i, 1183, 1335) the 
author finds that esters and magnesium alkyl haloids form similar 
oxonium compounds and that the latter possess the constitution 
suggested by Grignard, namely, R-CO-OR’R’:MgX, for the possible 
decompositions into R-COR’+OR”"*MgX, R-CO,-MgX+R’R’ and 
R:CO,"MgX + $R’R’+3R”R” respectively, can in some cases be 
experimentally realised. 

Benzhydryl acetate, b. p. 171—172°/12 mm., prepared by the action 
of dipheny]bromourethane on potassium acetate in acetic acid solution, 
on treatment with an equimolecular proportion of magnesium ethyl 
iodide in the gold, gave a colourless precipitate of an oxonium complex 
which on treatment with water regenerated almost the whole of the 
ester unchanged. 

When benzhydryl acetate was treated in ethereal solution with 
magnesium ethyl iodide, the former being in excess, the mixture on 
boiling gave a certain quantity of ethane with a smaller quantity of 
ethylene, and on subsequent addition of water, besides a further small 
quantity of these gases, methyldiethylearbinol, b. p. 122—125°/ 
750 mm., and s-tetraphenyldimethy! ether, m. p. 108—109°, were 
obtained together with unaltered benzhydryl acetate. The result 
indicated a reaction between one molecule of ester and two of organo- 
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magnesium compound, the first point of attack in the ester being, not 
the carbonyl group, but the alkyloxy-group. 

An excess of benzhydryl acetate and magnesium isoamyl iodide 
under similar treatment produced methyldiisoamylearbinol, b. p. 
112—114°/14 mm., benzhydrol and unaltered benzhydryl acetate, the 
reaction having proceeded in a normal manner. 

Under similar conditions, benzhydryl acetate and magnesium propyl 
iodide gave during the heating some propane with less propylene and 
a little hydrogen, whilst on subsequent treatment with water, the mix- 
ture yielded tetraphenylethane, m. p. 208°, s-tetraphenyldimethyl! ether, 
methyldipropylearbinol, b. p. 159—161°/755 mm., an oily substance, 
b. p. 147—153°, and benzhydrol. The formation of methyldipropyl- 
carbinol arises from the normal manner of reaction, whilst the tetra- 
phenylethane is probably produced by a decomposition : 

CH,*CO-OPr(MglI)-CHPh, = 

CH, 00, *MgI + }CHPh,-CHPh, + $C,H, + $0, H,. 

Benzhydryl acetate and magnesium butyl iodide in ethereal solution 
gave some butane and butylene during the heating and s-tetrapheny]- 
ethane, methyldibutylearbinol, b. p. 84—85°/10 mm., benzhydrol and 
a substance, b. p. 150—160°/12 mm., on subsequent treatment with 
water. The formation of the tetraphenylethane is attributed to a 
decomposition corresponding with the last of the three types of 
decomposition mentioned above. 

With magnesium phenyl bromide, benzhydryl acetate gave s-tetra- 
phenyldimethyl ether, a substance, b. p. 130—145°/9 mm, and 
aaf-triphenylpropylene, CPhMe:CPh,, m. p. 121—122°, the formation 
of the last named being ascribed to a subsequent action of the organo- 
magnesium compound on the as-diphenylacetone produced from the 
oxonium additive compound by a primary decomposition belonging to 
the first of the above three types. 

Benzyl benzoate and magnesium phenyl bromide reacted in ethereal 
solution, giving benzoic acid, phenol, benzyl alcohol, triphenylcarbinol, 
m. p. 164—165°, and triphenylethylone, m. p. 72—73° (compare 
Staudinger and Kon, A., 1911, i, 876). Again, a decomposition of — 
the primary oxonium compound has probably occurred according to the 
first of the above possibilities, the resulting phenyl benzyl ketone giving 
triphenylethylene on reaction with more organo-magnesium compounds, 
followed by dehydration of the primarily resulting aaf-triphenyl- 
ethyl alcohol. D. F. T. 


Diphenylnitric Oxide, a New Organic Radicle with Quadri- 
valent Nitrogen. Heinrich Wietanp and Moritz OrrenBACHER 
(Ber., 1914, 47, 2111—2115).—Diphenylhydroxylamine has been 
oxidised to the compound, Ph,N:O, which bears a great resemblance to 
nitrogen peroxide, with regard both to its colour and its reactivity. 

Better results in the preparation of diphenylhydroxylamine are 
obtained by decomposing the mixture of magnesium phenyl bromide 
and nitrosobenzene at once, and not after some hours (A., 1912, i, 
253). An ethereal solution of the compound is shaken with dry silver 
oxide at 0°, when a deep red colour develops. After a few minutes, 
the mixture is dehydrated by sodium sulphate, filtered, diluted with 
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petroleum, and plunged into a mixture of ether and solid carbon dioxide 
About 75% of the theoretical quantity of diphenylnitric owide separates 
after a short time, in sparkling, deep red needles, m. p. 62° (decomp.), 
which cannot be kept for more than a day. The compound is 
uni-molecular in benzene, and is, apparently, unassociated at very low 
temperatures, It liberates iodine from potassium iodide and changes 
thereby into diphenylamine, quantitatively, and it decolorises bromine 
with the formation of tetrabromodiphenylamine. Concentrated acids 
react explosively, sulphuric acid giving a deep blue solution. The 
dark red solutions are decolorised at once by nitric oxide or 
triphenylmethy]. 

The discovery of this compound confirms the assumption that the 
red, highly reactive substance, porphyrexide (Piloty and Schwerin, A., 
1901, i, 517, 583), also contains quadrivalent nitrogen, and it may also 
strengthen the evidence against a ring-formula, with bivalent nitrogen 
for nitrogen peroxide. J.C. W. 


Oxonium Compounds. IV. G. L. Srapnixov (J. Russ. Phys. 
Chem. Soc., 1914, 46, 459—469).—Tschelincev and Pavlov’s criticisms 
(A., 1913, i, 461) are refuted and Stadnikov and Kuzmina-Aron’s 
conclusions (A., 1912, i, 971) confirmed by the results of further 
experiments, T. H. P. 


Arylsulphuric Acids. Emm Czapex (Monatsh, 1914, 35, 
635—642).—Potassium phenyl sulphate is readily obtained by the 
following modification of Baumann’s method. A mixture of phenol 
with 609, of potassium hydroxide and 80% of water is treated at 
60—63° with finely powdered potassium pyrosulphate (125%) at such 
a rate that the temperature is maintained between 60° ard 70°. The 
mixture is stirred mechanically for eight to ten hours at this tem- 
perature, and is then cooled and repeatedly extracted with boiling 96% 
alcohol to remove the potassium phenyl sulphate. Potassium a-naphthyl 
sulphate, m. p. 182°, apparently rhombic, pearly leaflets, is prepared in 
a similar manner at 40—45°. 

Arylsulphuric acids are obtained easily, generally, and in good yields 
by the following modification of Verley’s method. Phenol (50 parts), 
dissolved in a little pyridine or chloroform, is allowed to flow into a 
well-stirred, cold mixture of cblorosulphonic acid (60 parts), chloro- 
form (500 parts), and pyridine (100 parts), the temperature being kept 
below 45°. When the pyridine chlorosulphonate has almost dis- 
appeared, the chloroform is removed below 45° in a vacuum, con- 
centrated aqueous potassium hydroxide (80 parts) is added, the pyridine 
is distilled in a vacuum, and the residue is extracted, firstly with 
petroleum to remove impurities, and then with boiling alcohol to 
dissolve the potassium phenylsujphate. Substantially in the same 
manner have been prepared potassium menthyl sulphate, m. p. 190—198°, 
colourless, silky needles, potassium bornyl sulphate, pearly needles or 
leaflets, potassium quinolyl 8-sulphate, slender needles, and potassium 
quinolyl 2-sulphate. 
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The preceding salts do not react with ferric chloride and are con- 
verted into the corresponding sulphonic acids by heating at 150—200°. 
C. S. 


Cadmium Salicylate. W. (icusnrer pE Coninck (Bull. Soc. chim., 
1914, [iv], 15, 608—609).—Cadmium carbonate and salicylic acid 
interact to form cadmium salicylate, which crystallises in plates or 
needles as monohydrate. In the presence of water at 76—77° it 
undergoes partial decomposition with the liberation of salicylic acid ; 
at 165—167° it evolves carbon dioxide, with the production of phenol 


and probably a basic salt, C,H <6 '2>Cd ; above 170° it chars. 
P y 646 
A. J. W. 


The Hydroxybenzoates. W. Cicusner DE Coninck (Rev. Gén. 
Chim. pure appl., 1914, 17, 72—75. Compare A., 1907, i, 532, 621, 
1042).—A study of calcium salicylate, [C,H,(OH)*CO,],Ca,2H,O. The 
salt is soluble to the extent of approximately 28°46 and 15°50 grams 
in water and in alcohol at 155 and 16°7° respectively.. When solutions 
in these solvents are distilled, no decomposition of the salt occurs, 
although after heating with water the salt can be obtained in the 
form of atrihydrate. The aqueous solutions acquire a rose-coloured and 
then a yellow tint on exposure to light. Methyl alcohol is an excellent 
solvent for the salt. 

On heating at 100—115°, the salt loses 1H,O, and at higher 
temperatures undergoes decomposition, giving carbon dioxide, phenol, 


coc ; the evolution 


and a so-called basic calcium salicylate, C,H,< 
of carbon dioxide commences at 243—244°. 

Distillation of a mixture of the salt with such acids as formic, acetic, 
propionic, gallic, mucic, benzoic, vanillic, and m- and p-hydroxybenzoic, 
water also having been added, causes liberation of salicylic acid ; 
hydrogen sulphide, the o- and p-nitrophenols and picramic acid do not 
effect such displacement. 

After heating in a closed tube for fifteen hours at 215°, no indications 
of isomeric change with the formation of m- or p-hydroxybenzoic acid 
were observable. D, F. T. 


Preparation of Sodium Acetylsalicylate [o-Acetoxybenzo- 
ate]. Jonann A. Wo rine (D.R.-P. 270326).—o-Acetoxy benzoic 
acid is converted into its sodium salt by treating it, in a powdered dry 
condition, with the equivalent proportion of anhydrous sodium carbon- 
ate in the presence of ethyl acetate. x. . 2. 


w-Bromotoluic Acids. I. J. 8. Zarxinp (J. Russ. Phys. Chem. 
Soc., 1914, 46, 508—511).— w-Bromo-p-toluic acid, CH, Br-C,H,*CO,H, 
obtained by the interaction of bromine and p-toluic acid dissolved in 
bromoform, crystallises in plates, m. p. 223°, having a vitreous lustre 
and an irritant action on the mucous membrane; on oxidation with 
permanganate, it yields terephthalic acid. The chloro-anhydride, m. p. 
56°, which has an irritating odour, yields the methyl ester, C,H,O,Br, 
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vitreous needles, m. p. 53—53°5°, b. p. 160—161°/17 mm., when treated 
with methyl alcohol. The action of ethyl alcohol and sulphuric acid 
on the free acid yields ethyl w-ethoxy-p-toluate, OEt-CH,°C,H,°CO,Et, 
b. p. 277:'5—278-5°, 163—165°/18 mm.; the corresponding acid, 
C,,H,,0,, m. p. 78—79°, which gives terephthalic and acetic acids on 
oxidation, and also its silver salt were prepared and analysed. 
w-Bromo-o-toluic acid, CH,Br-O,H,°CO,H, prepared by the action of 
hydrobromic acid on phthalide, forms prismatic crystals, m. p. 147°; 
its methyl ester, C,H,O,Br, is a viscous liquid, D{ 1°4136, D, '1°3882, 
which emits a vapour having a marked irritant effect on the eyes and 
mucous membrane and decomposes with the formation of phthalide on 
distillation under diminished pressure. tT. LP. 


w-Bromotoluic Acids. II. J. 8. Zatkinp and A. 8S. Semenov 
(J. Russ. Phys. Chem. Soc., 1914, 46, 512—517. Compare preceding 
abstract).—o-Bromo-m-toluic acid, CH,Br°C,;H,-CO,H, prepared by 
brominating m-toluic acid in bromoform solution, forms white crystals, 
m. p. 151—152°, and emits a vapour which produces violent itching 
of the skin and mucous membrane ; on oxidation with permanganate, 
it yields isophthalic acid. Its ethyl ester, C,,H,,O,Br, is an oily liquid, 
b. p. 160—161°/10 mm. 

Since w-bromo-m- and -p-toluic acids readily exchange their bromine 
for hydroxyl or ethoxyl, and the o-acid gives up hydrogen bromide 
to form phthalide, the authors have investigated the influence of the 
carboxyl group on the mobility of the bromine atom. With the 
p- and m-acids, the action of water proceeds according to the equation 
CH,Br’C,H,°CO,H + H,O = HBr + OH’CH,°C,H,°CO,H, and at 50° 
when a large excess of water is employed, the values of k 
calculated from the formula for unimolecular reactions are virtually 
constant. 

In the case of the o-acid, the action of water is a reversible reaction, 
which leads to a chemical equilibrium, two-thirds of the acid under- 
going conversion into the lactone: 


CH,Br-O,H,-CO,H = HBr +0,H,<C5>0. 


At 0°, the values of k=1/t.log/(2 —«)/(2 —3a)] exhibit a gradual but 
marked diminution, apparently owing to the influence of the increasing 
number of hydrogen ions on the velocity of the reaction. In the 
action of water on benzyl bromide, CH,PhBr+H,O — CH,Ph-OH + 
HBr, equilibrium is reached when two-thirds of the benzoyl bromide 
has been changed. Here, too, the values of k= 1/t.log[(2 — x)/(2 — 3z)] 
show gradual diminution. 

These results are not all easily explainable, but it is evident that 
the introduction of a carboxyl group into the molecule of benzyl 
bromide renders the bromine atom less mobile, this action being most 
marked in the para-position and least in the meta-position. 

T. H. P. 


Action of Magnesium on Ethyl Phenylbromoacetate. J. S. 
ZALKIND and A. V. Baskov (J. Russ. Phys. Chem. Soc., 1914, 46, 
476—478).—The action of magnesium on ethyl phenylbromoacetate in 
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the presence of ether and a crystal of iodine and subsequent decom- 
position of the product with water yield ethyl ay-diphenylacetoacetate 
and ethyl phenylacetate, the reactions involved being expressed by the 
equations: (1) CHPhBr-CO,Et+Mg=MgBr-CHPh:CO,Et and this 
+ H,O = CH,Ph:CO,Et + MgBr-OH; (2) 2MgBr-CHPh:CO,Et = 
MgBr:CHPh-C(OEt)(O-MgBr)-CHPh’CO,Et and this + 2H,O = 
2MgBr-OH + Et-OH + CH,Ph-CO-CHPh:CO,Et (compare Zalkind, A., 
1907, i, 22 ; Reformatski, A., 1907, i, 23 ;. Zeltner, A., 1908, i, 243). 
T. H. P. 


Action of Magnesium on Esters of a-Bromo-a-phenylpro- 
pionic and Diphenylbromoacetic Acids. J. 8. ZaLkinp and 
(Mile.) M. 8. Pescuexerova (J. Russ. Phys. Chem. Soc., 1914, 46, 
478—488 ).—Zalkind and Baskov (preceding abstract) have shown that, 
like other a-bromo-esters, ethyl phenylbromoacetate yields derivatives 
of ethyl acetoacetate when treated with magnesium and subsequently 
with water. In order to ascertain to what extent this reaction is 
general for a-bromo-derivatives of phenyl-substituted acids, the authors 
have investigated the action of magnesium on ethyl a-bromo-a-phenyl- 
propionate and diphenylbromoacetate. These esters are highly unstable, 
the former readily losing a molecule of hydrogen bromide and the latter 
exchanging a bromine atom for a hydroxyl or ethoxyl group. This 
mobility of the bromine atom is also manifest in the interaction of the 
esters and magnesium, which dissolves easily in both of them in presence 
of dry ether, so that the addition of iodine is unnecessary for the 
initiation of the reaction. 

The decomposition by means of water of the products formed pro- 
ceeds quite otherwise than with the esters of a-bromo-acids previously 
investigated. Thus, with the former of the two esters, the products 
consist principally of ethyl a-phenylpropionate (up to 50%) and of 
7—9% of ethyl atropate, the main reaction taking place thus : 
CPhMeBr-CO,Et+Mg = MgBr-CPhMe:CO,Et and this +H,O = 
MgBr-OH + CHPhMe’CO,Et. The mechanism of the formation 
of tropic ester is probably expressed by the equations: 
MgBr-CPhMe:CO,Et = MgHBr + CH,:CPh:°CO,Et and 

CPhMeBr-CO,Et + MgH Br = MgBr, + CHPhMe:CO,Et. 
The expected diphenyldimethylacetoacetic ester is obtained in such 
small proportion that it could not be separated in the pure state. 

No acetoacetate derivativeat all is obtained fromethyl diphenylbromo- 
acetate, which gives an organo-magnesium compound distinguished by 
its ready oxidisability. Although the reaction is carried out in a reflux 
apparatus, so that the vapour of the ether mixes with the air, decom- 
position of the product of the reaction by means of water gives benzilic 
acid ih 50% yield. Use of an atmosphere of hydrogen causes the 
amount of benzylic acid to diminish but not to vanish. A similar 
tendency to oxidation was observed by Schmidlin (A., 1906, i, 392; 
1907, i, 26) with magnesium triphenylmethy] chloride, 

CPh,*MgCl + O=CPh,-O-MgCl-> CPh,-OH, 
this change resembling that now observed by the authors : 
CO,Et-CPh,-MgBr + O = CO,Et-CPh,-O-MgBr > CO,Et*CPh,°OH. 
In the latter case, when the reaction is carried out in hydrogen, the 
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products consist of diphenylacetic acid (up to 55% yield), benzilic acid, 
ethoxydiphenylacetic acid and a very small proportion of a crystalline 
acid, m. p. 275°, the constitution of which was not determined ; the 
ethoxy-acid seems to be formed during the preparation of the original 
ester from the bromo-anhydride of a-bromodiphenylacetic acid and 
alcohol. 

Thus, of these bromoacetic esters, the phenyl derivative yields 65% 
of ketonic ester and 22% of phenylacetic ester, the phenylmethyl 
derivative gives about 50% of ketonic ester and 9% of atropic ester, 
whilst the diphenyl derivative undergoes no condensation. This 
varying behaviour is regarded as related to the degree of saturation of 
the fundamental carbon atom and of the bromine atom ; as the hydro- 
gen atom of the first ester is displaced by methyl and then by pheny], 
the carbon atom attached to the bromine atom becomes increasingly 
saturated and the bromine atom itself decreasingly so; from this 
result the diminishing tendency of the carbon to condensation and the 
increasing mobility of the bromine atom or the magnesium derivative. 

Ethyl a-bromo-a-phenylpropionate, CMePhBr-CO,Et, prepared from 
the bromo-anhydride of a-bromo-a-phenylpropionic acid and alcohol, 
was obtained as an oily, somewhat impure liquid, D} 1°3369. 

Ethoxydiphenylacetic acid, OEt-CPbh,*CO,H, forms crystals, m. p. 
114—115°, and has the normal molecular weight in boiling ether. Its 
silver salt was analysed. 2 HB. FP. 


Action of Magnesium on Esters of B-Halogenated Acids. 
J. 8. Zarxinp (J. Russ. Phys. Chem. Soc., 1914, 46, 488—504).—The 
action of magnesium on esters of a-halogenated acids yields principally 
ketonic esters, whereas with most carboxylic compounds the reaction 
goes further and leads to the formation of alcohols. The failure of the 
latter reaction with a-bromo-esters may depend on the immediate 
proximity of the group :C-MgBr to the unsaturated carboxyl group, 
so that the carbon and the magnesium of the group :C-MgBr become 
more saturated and less reactive. Greater separation of the halogen 
from the carboxyl group should therefore be accompanied by increase 
in the capacity of the organo-magnesium compound to react, and this 
is actually found to be the case. With B-halogenated esters, indeed, 
the main products are esters of dibasic hydroxy-acids : 

CRR’Br-R”-CO, Et + Mg = MgBr-CRR’-R”-CO, Et 
and MgBr-CRR’R”-CO, Et + 2MgBr-CRR’-R”:CO,Et = 
MgBr-CRR’-R”-C(OMgBr)(CRR’*R”:CO,Et), + 
Br*Mg-OEt -> CHRR’:R”-C(OH)(CRR’-R”-CO,Et),. 
To a slight extent, however, the change proceeds in the direction of 
the Wurtz-Fittig reaction, esters of dibasic acids, for example, ‘adipic 
acid, being formed : 
MglI-CH,°CH,°CO,Et + CH,I-CH,°CO,Et = 
MglI, + CO,Et:[CH,]|,-CO, Et. 

The dibasic hydroxy-acids forming the principal products are either 
viscous liquids or amorphous, colourless solids, which cannot be 
distilled unchanged even in a vacuum. In spite of the #-position of 
the hydroxyl to the two carboxyl groups, only the simplest of these 
acids, obtained from ethyl 8-iodopropionate, is able to form a lactone. 
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Ethyl B-bromo-B-phenyl propionate, CHPhBr-CH,*CO, Et, prepared by 
the action of hydrobromic acid on ethyl cinnamate, forms a viscous oil 
with a faint, pleasant odour, D) 1°3751, D? 1°3559, nP 154246. 
When treated with dry ether, magnesium and a crystal of iodine, it 
yields ethyl Py-diphenyladipate (9°4%), ethyl -phenylpropionate 
(26-59%), and ethyl y-hydroxy-B8-diphenyl-yB'-phenylethylpimelate (47°4%), 
OH:O(CH,°CH,Ph)(CHPh-CH,°CO,Et),. The acid, C,,H,,O,, corre- 
sponding with this ester, forms an amorphous, white powder, m. p. 
108—111°, and has the normal molecular weight in boiling acetone ; 
its silver salt was analysed. 

B-Bromo-B-phenyl-aa-dimethylpropionic acid, CHPhBr-CMe,°CO,H, 
prepared from phenoxypivalic acidand hydrobromic acid, forms prismatic 
crystals, m. p. 122°, and its ethyl ester, C,,H,,O,Br, prepared from the 
chloro-anhydride and ethyl alcohol, is a colourless, viscous oil, with a 
pleasant but slightly irritating odour, b. p. (decomp.) 193—194°/44 mm., 
163—164°/17 mm., Dj 1:3494, Dj* 1°3274, nf 154654. The ester 
reacts with difficulty with magnesium, giving a product which with 
water yields (1) 2°5% of ethyl By-diphenyl-aadd-tetramethyladipate, 

CO,Et*CMe,*CHPh-CH Ph:-CMe,:CO, Et, 
which forms crystals, m. p. 145°5—146°, and has the normal molecular 
weight in freezing benzene; (2) 36% of ethyl phenylpivalate, b. p. 
235—240° (decomp.), 136 —138°/13 mm. and (3) 50% of ethyl y-hydr- 
oxy-B8-diphenyl-yB' -phenylmethylpropyl-aace-tetramethylpimelate, 
CO,Ph:CMe,*C(OH)(CHPh-CMe,°CO,Et),, 
m. p. 60—70° ; the corresponding acid, C,,H,,O,, an amorphous, white 
powder, m. p. 74—80°, which has the normal molecular weight in 
boiling acetone, its silver salt, C,,H,,0,Ag,, and its diacetyl deriv- 
ative, C,;H,,0O,, white, amorphous compound, were prepared. 

Ethyl f-iodopropionate and magnesium readily react, giving a pro- 
duct which with water yields: (1) 13°5% of ethyl propionate ; (2) 5°6% 
of ethyl adipate, and (3) 61% of ethyl y-hydroxy-y-ethylpimelate, 
which on conversion to the corresponding acid, C,H,,0,, undergoes 
partial conversion into the lactonic acid, C,H, ,0,. T. H. P. 


Action of Magnesium on Ethyl 8-Bromo-f-phenylisobutyr- 
ate. J.S. Zatxinp and 8, N. Grapovs«i (J. Russ. Phys. Chem. Soc., 
1914, 46, 504—507)—This reaction is similar to those obtained with 
other B-halogenated acids, the products being ethyl a-benzylpropionate 
(31%) and ethyl y-hydroxy-88-diphenyl-yf’-phenylisopropy]-ae-dimethy]l- 
pimelate (55%). 

B-Bromo-B-phenyl-a-methylpropionic acid, CHPhBr-CHMe-CO,H, 
prepared by heating B-hydroxy-8-phenyl-a-methylpropionic acid in a 
sealed tube with hydrobromic acid, forms small crystals, m. p. 
106—107°, with a faint odour which attacks the mucous membrane. 
The corresponding ethyl ester, C,,.H,,0,Br, is a pale yellow liquid with 
a faint, but irritating odour, Dj 1:1361, Dj’ 1:1342, ny 1°4958. 

y-Hydroxy-B5-diphenyl-yB’ phenylisopropyl-ac-dimethylpimelic acid, 

CO,H:CHMe-CHPh-C(OH)(CHMe-CH,Ph)-CHPh-CHMe:CO,H, 
is a white, amorphous compound, m. p. 104—105°, and has the 
normal molecular weight in boiling ether. Its silver salt, C,,H;,0;Ag,, 
and the silver salt of its acetyl derivative, C,.H,,O,Ag,, were prepared 
and analysed. T. H. P 
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Transformation of fy-Unsaturated Acids by Ultra-violet 
Light. R.Srozrmer and H.Srockmann (Ber., 1914, 47, 1793—-1795).— 
As a representative of the By-ethylenic acids, y- -phenylvinylacetic acid, 
in benzene solution, has been exposed to ultra-violet light. Although 
the allo-form could not be obtained solid, the crystalline al/o-amide was 
isolated and converted by separate illumination into the stable variety. 

y-Phenylvinylacetic acid (Fichter, A., 1907, i, 87) is very sparingly 
soluble in light petroleum, so this solvent was used to extract the 
allo-variety, about 20% of this being formed in a week or two. The 
crude acid was treated with sodium ethoxide, the dry sodium salt 
converted into the acid chloride, and this poured into concentrated 
aqueous ammonia. The brown mass was recrystallised and yielded 
allo-phenylvinylacetamide, C,,H,,ON, in white needles, m. p. 85—86°. 
The stable amide, m. p. 130°, and anilide, m. p. 94°5—95°, were 
prepared from the corresponding chloride. J.C. W. 


8-2-Naphthoylpropionic Acid. M. Giva (Ser., 1914, 47, 
2115—2116).—Borsche and Sauernheimer have recently described the 
above acid as the sole product of the condensation of succinic 
anhydride and naphthalene by aluminium chloride (this vol., i, 839). 
The author had already shown that both the a- and £-naphthalene 
derivatives are obtained in equal quantities when the reaction proceeds 
slowly in the cold (Rend. Soc. Chim. ttal., 1912, 239). The methyl 
ester of the a-acid is an oil, whilst methyl B- -2- -naphtho ylpropionate forms 
colourless needles, m. p. 74°, J C. W. 


y-Esters of ortho-Dicarboxylic Acids. ALFrep Kirpat (Monatsh., 
1914, 35, 677—696).—By treating a-ethyl hydrogen hemipinate with 
thionyl chloride in the cold, or, better, by heating it with thionyl 
chloride and an excess of carbon tetrachloride on the water-bath (in 
the absence of carbon tetrachloride, the latter method yields hemipinic 


anhydride), a-ethyl hemipinate-y-chloride, C,H,(OMe),< 10") So, 


m. p. 102°, colourless prisms, is obtained (compare Egerer al Meyer, 
A., 1913, i, 269). The ester-y-chloride is stable in boiling benzene, 
but is converted by not too prolonged treatment with cold absolute 


alcohol into y-ethyl hemipinate, C,H,(OMe),<COP2>0, m. p. 64°, 


colourlese prisms or plates. The y-ester changes to the normal ester 
(m. p. 72°) at its b. p., and is rapidly converted into a-ethyl hydrogen 
hemipinate by alcoholic hydrogen chloride; one ethyl group is 
removed as ethyl iodide even by cold aqueous hydriodic acid (compare 
Egerer and Meyer, loc. cit.). The y-ester is changed to the normal 
ester by alcoholic sodium ethoxide, slowly at room temperature, almost 
instantly by heating. That this change is due, not to intramolecular 
rearrangement, but to the addition of ethyl alcohol and its subsequent 
elimination in a different manner, is proved by the fact that the 
y-ethyl ester and methyl-alcoholic sodium methoxide yield exclusively 


B-methyl a-ethyl hemipinate, —_ a tea nn ™ p. 88°, glis- 
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tening needles. This ester has also been obtained from a-ethyl silver 
hemipinate and methyl iodide, and by the action of alcoholic sodium 
methoxide on normal ethyl hemipinate (again an example of the 
addition and subsequent elimination of an alcohol), 

f8-Ethyl hydrogen hemipinate and thionyl chloride yield hemipinic 
anhydride by warming. At room temperature the product is (impure) 
B-ethyl hemipinate chloride, CO,Et‘C,H,(OMe),*COCI, which behaves 
like a normal acid chloride, yielding chiefly the normal diethyl ester by 
treatment with cold alcohol, and f-ethy] hydrogen hemipinate by 
treatment with water. The f-ester chloride changes to the a-ester- 
y-chloride, slowly at the ordinary temperature, more rapidly by heating 
in an indifferent solvent. 

Some experiments are recorded on the estimation by Ziesel’s method 
of mobile methoxy- and ethoxy-groups. C.8. 


Gallic Acid. Erw. Scuwenxk (J. pr. Chem., 1914, [ii], 90, 53—60). 
—An account of unsuccessful attempts to prepare 2:3:4:2':3':4’- 
hexahydroxydipheny]-6 : 6’-dicarboxylic acid, of which ellagic acid is 
considered to be the anhydride, by oxidising gallic acid and its methyl 
ester with ferric chloride. Oxidation of methyl gallate in glacial 
acetic acid solution results in the formation of ellagic acid. The latter 
acid is also formed when the oxidation is carried out in boiling aqueous 
solution, but in this case is accompanied by a substance (probably 
methyl pentahydroxydiphenylmethylolidecarboxylate, 


(,H(OH),7 0, H(OH), CO, Me), 
from which it could not be separated. 

Ellagic acid is not produced when gallic acid itself is oxidised with 
ferric chloride. 

Methyl 3 : 4 : 5-triacetoxybenzoate, prepared by heating methy] gallate 
with acetic anhydride, forms rhomboidal crystals, m. p. 120—122°. 

Ethyl 3:4:5-triacetoxybenzoate crystallises in rhombs, m. p. 
123—125°. 

Methyl dibromogallate sinters at 155°, m. p. 160—-161° (compare 
Biétrix, A., 1893, i, 343), and on acetylation yields methyl 2 : 6-ditromo- 
3:4:5-triacetoaybenzoate, which crystallises in white rhombs, m. p. 
150—152°. F. B. 


Mellitic Acid. Hans Meyer and Karu Sreiner (Monaish., 1914, 
35, 475—518).—After a review of the history of mellitic acid, the 
author gives details for the preparation of this substance by oxidising 
pine-wood charcoal with nitric acid, the yield of crude product being 
48% of the charcoal taken (compare Meyer, this vol., ii, 267). 

The ammonium salt forms crystals (with 9H,O) which belong to the 
rhombic system (a: 6: c= 1°5443: 1: 0°5545 ; compare Wyroubov, Bull. 
Soc. chim., 1894, [iii], 11, 121). A closer examination of the 
thermal decomposition of this salt has been made; chemical change 
commences at 100° and is complete at 200°; above this temperature 
further decomposition ensues with formation of derivatives of pyro- 
mellitic acid. The product at 200° is a yellowish-white powder and 
can be separated by water, as described by Wihler, into insoluble 
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paramide and soluble ammonium euchronate (Annalen, 1841, 37, 
268). Analysis of the euchronic acid indicates a formula C,,H,,0,,N, 
instead of the earlier C,,H,O,N, ; the acid is tetrabasic, and as diazo- 
methane introduces seven methyl groups, there must also be present 
three *CO-NH°CO: groups; on hydrolysis, euchronic acid is converted 
completely into mellitic acid, whilst when strongly heated it gives 
pyromellitic acid with partial decomposition, From these results the 

authors deduce for 


NH euchronic acid the 

f™%, annexed formula 

co CO (compare Mathews, 

oe ‘Nan. We 7 rh. A., 1899, i, 56). 
a ae SO Po NH-CO:C,(CO,H),(CO-NH,), Paramide, for which 
CO CO mellimide is the 

os better name, is 

NH colourless and amor- 


phous when first 
prepared, but on crystallisation from quinoline is obtained in yellow 
needles. 

When amorphous paramide, C,,H,O,N,, is treated with concentrated 
ammonia solution, a pentamide, C,,H,O,N,, of 
nt oa mellitic acid is obtained ; the addition of only two 
CO CO>NH molecules of ammonia leads the authors to suggest 

that instead of possessing the structure (formula I), 
. paramide has two of its carbonyl groups linked 
(I.) differently from the remainder, namely, between 

the para-positions (as, for example, in formula II). 
co The action of dry ammonia on 

mellitic anhydride, C,,.0,, at 120° 

gives a substance, probably a 
| mellitic tri-imide, which is different 
\ f? : from paramide, and on heating at 
160—180° assumes a deep yellow 
| colour which disappears on cooling ; 
(II.) if the anhydride is kept near 200°, 
‘ the action of ammonia is attended 
by decomposition with the formation of a deep blue substance. If the 
mellitic anhydride is in suspension in ether or benzene, dry ammonia 
converts it into an ammonium salt (an- 
NH,°CO CO,-NH,  nexed — a colourless, crystalline 

: ~ Nan. powder soluble in water. 
ae, 00,< Y CORE, The formation and properties of tri- 
NH,°CO CO,NH, methylparamide (compare Meyer and 
Steiner, A., 1913, i, 204) and of the 
anhydrides of mellitic acid (A., 1913, i, 368) are discussed. On boiling 
with methyl alcohol the dianhydride, C,,H,O,), was converted into a 
mixture of esters in which a dimethyl ester predominated, whilst the 
trianhydride, ©,,0,, also gave a mixture of which the only isolable 


constituent was a tetramethyl ester, crystals, m. p. 70—110°. 
D. F. T. 
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The Preparation of /- and d-Cinnamic Acid by Asymmetric 
Induction. Emit Ertenmeyer [with G. Hitcenporrr and F. Lanps- 
BERGER] (Biochem. Zeitsch., 1914, 64, 296—365).—It is shown that 
optical activity can be ‘‘ induced ”’ in cinnamic acid when the latter is 
heated to 168° with optically active tartaric acids. When d-tartaric 
acid is used, a small amount of /-cinnamic acid is obtained (which can 
be dissolved out of the fusion with light petroleum) together with a 
mixture of the mono- and di-cinnamyl tartrates. The latter on treat- 
ment with cold sodium carbonate solution are hydrolysed, and a cinnamic 
acid preparation can be obtained therefrom, of which [a], reaches — 20°. 
It is assumed that the cinnamic acid exists in optically active forms 
before it forms the esters. The cinnamates can also be hydrolysed by 
heating with water. The optically active preparations of cinnamic acid 
obtained in this way are free from tartaric acid, as, on heating, they 
sublime without the smallest trace of charing, and are completely 
soluble in light petroleum. The cinnamic acid preparations lose their 
optical activity on sublimation, or on treatment of their solutions with 
a few drops of sodium hydroxide solution. The dicinnamate can be 
more advantageously prepared by heating the d- or /-tartaric acid with 
cinnamic anhydride. In addition to the ester, cinnamic acid is formed 
in the reaction and this is optically active, the direction of the rotation 
depending on the rotation of the tartaric acid used, the /-form being 
obtained from the d-tartaric acid, and the d-form from /-tartaric acid 
The cinnamy] tartrate in both cases also yields an optically active acid 
on hydrolysis. On addition of bromine to the /-acid, an optically 
inactive bromine additive product was obtained. The author develops 
at length his conceptions of relative asymmetry (compare A., 1911, i, 
780), and shows that cases of stereoisomerism in substances containing 
no asymmetric carbon atom are conceivable when his models are 
employed. To represent the asymmetry of unsaturated compounds, 
such as cinnamic acid, he employs a formula of the type 

R:CHL-CHLR,:, 
of which twelve “relative” isomerides are possible. In this formula 
L represents an unoccupied space. The author also recapitulates his 
various experiments on induced asymmetry. 8. B.S. 


Rearrangements of Higher Alkylcoumaric [o-Alkyloxycinna- 
mic] Acids by Ultra-violet Light. R. Srozrmer and H. Lapewie 
(Ber., 1914, 47, 1795—1803).—In some previous experiments (compare 
A., 1911, i, 295) it was found that when the hydroxyl-hydrogen atom of 
coumaric acid is displaced by the methyl or ethyl group, the readiness 
with which the acid is transformed into the coumarinic acid increases, but 
falls again with the introduction of the propyl group. It is now 
found that this characteristic is still further diminished in the case 
of the butyl radicles, only to rise again with the isoamyl group. 

An interesting feature about these acids is that many of their salts 
are soluble in benzene and ether ; for example, calcium amyloxycinna- 
_ mate may even be extracted by ether. The heats of combustion and 
dissociation constants of the acids were recorded in A., 1913, ii, 297. 
The isoamyl isomerides are exceptionally similar in m. p.’s and solu- 
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bilities in organic media. Owing to their similarity, it was of course 
impossible to separate the isomerides as such, but their amides differ 
sufficiently in solubility to be of service. These compounds could only 
be hydrolysed by Bouveault’s method, whereby the labile form was at 
the same time converted into the stable. 
n-Butylcoumaric [trans-o-Butyloxycinnamic] acid, 
C,H,0-C,H,-CH:CH-CO,H, 
was prepared by heating “the ‘sodium salt of. methyl coumarate with 
n-butyl iodide, followed by hydrolysis of the ester. The pure acid, as 
obtained from the calcium salt, crystallises from light petroleum 
(solubility at 17°, 0°447%) in rhombic leaflets, m. p. 89—90°, and 
exhibits no fluorescence in alkaline solution, which it might do if not 
free from coumaric acid. The amide forms silky, white needles, 
m. p. 143—144°, and is almost insoluble in light petroleum. 
n-Butylcoumarinic [cis-o- Butyloxycinnamic] acid is obtained to the 
extent of about 70%, when the isomeride is illuminated for ten days or 
so, or it may be prepared directly from coumarin. It is more soluble 
than the érans-acid (16°4% in light petroleum) and crystallises in small, 
thick tablets, m. p.53—54°. Similarly, when the trans-amide is exposed 
to the light for fourteen days in methyl alcohol, 95% is transformed 
into the cis-amide, C,,.H,,O,N, which forms white, matted needles, 
m. p. 91°. trans-o-isoButyloxycinnamic acid forms white crystals, 
m. p. 98°, solubility in light petroleum, 0°385% at 18°, and the amide 
separates in white needles, m. p. 140°. The cis-acid is formed to the 
extent of about 67% by tem days’ illumination, has m. p. 75°, and 
dissolves in light petroleum to the extent of 4°61% at 18°. The cis-amide, 
m. p. 105°, is formed in 95—99% yield by exposing the isomeride to light. 
trans-o-isoAmyloxycinnamic acid, C,,H,,O,, was also purified by con- 
version into the calcium salt. It forms very characteristic rhombic 
crystals, m. p. 79—80°, from light petroleum (solubility 1°56% at 18°), 
and the amide crystallises in slender, white needles, m. p. 144—145°. 
The cis-acid, prepared directly from coumarin, crystallises from light 
petroleum (solubility, 1°53%) in sheaves of slender, white needles, 
m. p. 80—80°5°. The m. p. of a mixture of the acids was depressed 
nearly 20°. The cis-amide forms slender, white needles, m. p. 76—77°. 
It was prepared directly from the trans-acid, by illuminating the 
isomeride for ten days in methyl! alcohol (yield 90%), and also from the 
mixture obtained by exposing tans-amyloxycinnamic acid to the light 
for twenty days (80%of the calculated yield). The sodium, copper, barium, 
and calcium salts of the isomeric acids are described. J.C. W. 


Esterifications by Ultra-violet Light. R. Srozrmer and H. 
Lavewie (er., 1914, 47, 1803—1806).—It has been accidentally 
discovered that, when alcoholic solutions of trans-cyclohexane-] : 4- 
dicarboxylic acid and trans-cyclopentane-1 :2-dicarboxylic acid are 
exposed to ultra-violet light, they are partly converted into mono- and 
di-esters and not transformed into the cis-modifications, as was 
expected. Benzoic acid is also esterified under these conditions (30% 
in 8 days) and the reaction is still further promoted by the presence of 
a trace of hydrochloric acid (56% in 8 days). Cinnamic acid is scarcely 
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affected without the addition of a trace of hydrochloric acid, but the 
yield of ester may then reach 37% in 8 days. 

By illuminating trans-cyclohexane-1 ; 4-dicarboxylic acid (Baeyer, 
A., 1888, 1074) in methyl alcohol for ten days, a 10% yield of the 
methyl hydrogen salt, C,H,,0,, was obtained, in small, white needles, 
m. p. 125°, whilst, after longer exposure, high yields of the dimethyl 
ester, m. p. 71°, resulted, sometimes mixed with the hemi-ester. 
Similarly, ten days’ illumination of trans-cyclopentane-1 : 2-dicarboxylic 
acid (Perkin, T., 1894, 65, 572) gave rise to the methyl hydrogen salt, 
C,H,,0,, white needles, m. p. 45°, whilst thirty days’ exposure to the 
light resulted in the formation of both esters, in 10% yields. 

J.C. W. 


Preparation of Acetoacetanilide-p-carboxylic Acid. Farsen- 
FABRIKEN VORM. FrieprR. Bayer & Co. (D.R.-P. 272530).—When 
ethyl acetoacetanilide-p-carboxylate, obtained by heating ethyl p-amino- 
benzoate with ethyl acetoacetate in absence or presence of a suit- 
able diluent, is treated with an alkali hydroxide and subsequently 
with hydrochloric acid, it is converted into acetoacetanilide-p-carboxylic 
acid. T. H. P. 


The Preparation of a Levorotatory Benzaldehyde by 
Asymmetric Induction by means of d-Tartaric Acid ; Con- 
version of the same into /-Mandelonitrile and d-Mandelic 
Acid ; the Nature of Enzymatic Reactions. Emi ERLENMEYER 
with F. Lanpspercer and G. Hitcenporrr] (Biochem. Zettsch., 1914, 
64, 382—392).—If a carbonyl derivative is regarded as unsaturated, 
then, if the author’s method is adopted, it can be represented by the 
formula C,H,-CHL:°OL, where L indicates an unoccupied position. 
Such a substance should contain an asymmetric carbon atom and be 
resolvable into optical isomerides. By “induction” by means of d-tar- 
taric acid, a /-form can be obtained if the acid and aldehyde are 
heated together in alcoholic solution. The J-aldehyde yields with 
hydrocyanic acid a J/-nitrile, from which by hydrolysis a d-acid is 
obtained. It is suggested that asymmetric synthesis of the nitrile by 
means of emulsin is a case of “induction,” and that it is by this 
method that enzymes can act. S. B. 8. 


Reaction of Nitroprussides with Some Ketones. II. Livio 
CamBi (Atti R. Accad. Lincei, 1914, [v], 23, i, 812—820. Compare 
A, 1913, i, 606).—When a solution of nitroprusside in methyl] alcohol 
containing acetophenone is added at 0° to a solution of sodium 
methoxide or ethoxide, the salt, ao OR |NawH0, is precipitated. 

si*gu's 
It is a bright red powder, giving precipitates with solutions of iron 
and copper salts. The violet copper salt, Fe), Cu,, was 
C,H,O,N |~ ? 
prepared. ‘The violet aqueous solution of the sodium salt becomes 
deep yellow on keeping, and ferroaquopentacyanide and the sodium 
salt of oximinoacetophenone can be isolated from it. The acid sodium 


3¢ 2 
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salt, | Os, Of |New obtained by the action of acid on the sodium 


salt already mentioned, is a violet powder which yields blue solutions. 
Similar compounds can be prepared from other ketones. Bromo- 


: Fe(CN) ] 
acetophenone yields the salt, s Na,MeOH.  Acetyl- 
eo inet C,H,0,NBr |" y 
, e 
acetone gives the salt, Boks Na,. R.V.S. 


Dimethylallylacetophenone and its Oxidation Products. J. 
MeyerincH and A. Hater (Compt. rend., 1914, 158, 1957—1961, 
Compare Haller and Bauer, this vol., i, 549).—aa-Dimethy]-a-allyl- 
acetophenone on oxidation in the cold with 3% potassium permanganate 
containing 1% of potassium hydroxide yields 8-benzoy]-8-methyl- 
pentane-de-diol, obtained by Ramart-Lucas aud Haller from dc-oxido-f- 
benzoyl-8-methylpentane on boiling with water (compare this vol., i, 
695). Attempts to prepare a benzoyl derivative or a phenylurethane 
from the diol by the ordinary methods only yielded the dimeride of 
de-oxido-8-benzoyl-8-methylpentane (loc. cit.). A benzoyl derivative, 
CMe,Bz-CH,-CH(OH)-CH,°OBz or CMe,Bz-CH,*CH(OBz)-CH,-OH, 
m. p. 129°, was, however, obtained by the action of benzoyl! chloride in 
the cold in the presence of pyridine. In the original oxidation, the 
amount of potassium permanganate used was equivalent to two atoms 
of oxygen. If the amount is increased to be equivalent to three atoms 
of oxygen the product is y-benzoyl-a-hydroxy-y-methylvaleric acid, 
CMe,Bz‘CH,*CH(OH):CO,H, m. p. 152°, which on neutralising with 
ammonia yields with silver nitrate a silver salt, a white powder, 
blackening in light. Oxidation of the original acetophenone in warm 
solution yields a certain amount of the above diol, together with 
benzoic acid and carbon dioxide. W. G. 


Syntheses by means of Sodamide. The Alkylcyclopentan- 
ones, Obtained by Hydrogenation of Unsaturated Deriv- 
atives Followed or not by Alkylation. A. Hatter and R. 
CorNnuBERT (Compt. rend., 1914, 158, 1739—1743).—2 : 4-Dibenzyl- 
idene-1-methylcyclopentan-3-one on reduction in alcoholic solution with 
reduced nickel in an atmosphere of hydrogen (compare Brochet, this 
vol., i, 645) readily yields 2 : 4-dibenzyl-1-methylceyclopentan-3-one, a 
viscous liquid, b. p. 232—233°/17 mm., which in ethereal solution on 
treatment with sodamide, followed by methyl iodide, furnishes 1 : 3-dé- 
benzyl-1 : 3 : 4-trimethyleyclopentan-2-one, m. p. 74°, b. p. 228°/17 mm. 
The latter ketone on boiling in xylene solution with sodamide yields a 
compound, m. p. 138—139° (corr.), which is either ad-dibenzyl-aB-di- 
methyl! or ad-dibenzyl-ay-dimethylhexoamide. 

1 : 4-Dimethy]-1 : 3 : 3-triallyleyclopentan-2-one also undergoes hydro- 
genation by the above process, giving 1 : 4-dimethyl-1 : 3 : 3-tripropyl- 
cyclopentan-2-one, a colourless, viscous liquid, b. p. 145°/15 mm. (corr.), 
DY 0°8955, ni 1°4649, [a]? + 7°10’, which on boiling with sodamide in 
xylene gives an amide, b. p. 200—205°/17 mm., [a]f + 18°32’, which 
is either By-dimethyl-aa-dipropy]- or ay-dimethyl-ad-dipropyl-octoamide. 

The following conclusions are drawn from the series of researches : 
(1) cyelopentanone itself does not -readily undergo alkylation, but 
gives condensation products in the presence of sodamide and an alkyl 
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iodide. (2) This is almost as true of 1-methyleyclopentan-3-one, 
although moderate yields of 2-derivatives are obtained. The best 
yields are obtained by using 2-alkyl or 2: 5-dialkyl derivatives of cyclo- 
pentanone, (3) All the 1: 1:4: 4-tetra-alkyleyclopentanones, on boiling 
with sodamide in benzene or toluene yield amides of substituted 
aliphatic acids. (4) Starting with an active cyclopentanone the 
successive introduction of 1, 2, 3, or 4 alkyl groups into the positions 
1 and 4, with respect to the ‘CO group, produces a diminution in the 
specific rotatory power of the substances. W. G. 


The Allylcyclohexanones and the Methylallylcyclohexanones. 
R. Cornusert (Compt. rend., 1914, 158, 1900—1903).—The author 
has prepared all the allyl derivatives of the type *CR,*CO-CR, 
theoretically possible from cyclohexanone, 1-methylcyclohexan-2-one, 
1-methyleyclohexan-3-one and 1l-methyleyclohexan-4-one by Haller’s 
method (A., 1913, i, 629). 

CH,°CH, 


1-Allyleyclohexan-2-one, CH <cH. -CH(C,H C,H, 0% is a colourless, 


mobile liquid, b. p. 94°/16 mm. (corr. ), giving an oxime, needles, 
m. p. 71°; 1 :3-diallyleyclohexan-2-one, a colourless, mobile liquid, 
b. p. 118—120°/15 mm. (corr.), giving an oxime, prisms, m. p. 77°; 
1:1: 3-triallyleyclohexan-2-one, a colourless, mobile liquid, with an 
unpleasant odour, b. p. 147—148°/15 mm. (corr.), does not give an 
oxime; 1:1:3:3-tetra-allyleyelohexan-2-one, a colourless, slightly 
viscous liquid having a disagreeable odour, b. p. 169—170°/14 mm. 
(corr.), does not give an oxime. 

1-Methyl-3-allylcyclohexan-2-one, a colourless, mobile liquid, b. p. 
96—97°/14 mm. (corr.), giving an oxime, microscopic crystals, m. p. 
49°; 1-methyl-1 : 3-diallyleyclohewan-2-one, a colourless, mobile liquid, 
b. p. 125—126°/15 mm. (corr.), does not give an oxime; 1-methyl- 
1:3: 3-triallyleyclohexan-2-one, a colourless, slightly viscous liquid, 
b. p. 150°/15 mm. (corr.), does not give an oxime. 

1-Methyl-4-allyleyclohexan-3-one, a colourless, mobile liquid, b. p. 
etn 17 mm. (corr.), gives an oxime, slender needles, m. p. 80—86°; 
1-methyl-2 : 4-diallyleyclohexan-3-one, a colourless, mobile liquid, b. p. 
129—130°/17 mm. (corr.), gives an oxime, prisms, m. p. 65°; 1-methyl- 
2:4:4-triallylcyclohexan-3-one, a colourless, slightly viscous liquid, 
b. p. 154—155°/16 mm. (corr.), does not give an oxime; 1-methyl- 
2:2:4:4-tetra-allyleyclohexanone, a colourless, viscous liquid, with a 
disagreeable cdour, b. p. 179°/16 mm. (corr.), does not give an oxime. 

1-Methyl-3-allyleyclohexan-4-one, a colourless, mobile liquid, b. p. 
me mm. (corr.), gives an oxime, needles, m. p. 97—98°; 
1-methyl-3 : 5-diallyleyclohexan-4-one, a colourless, mobile liquid, b. p. 
131—133°/17 mm. (corr.), gives an oxime, plates, m. p. 73°; 1-methyl- 
3:5: 5-triallylcyclohexan-4-one, a colourless, slightly viscous liquid, 
having a somewhat unpleasant odour, b. p. 154—155°/15 mm. (corr.), 
does not give an oxime; 1-methyl-3:3:5 : 5-tetra-allyleyclohexan-4-one, 
a colourless, viscous liquid, with a somewhat unpleasant odour, b. p. 
169°/14 mm. (corr.), does not give an oxime. 

The allylation in all cases gives two products separable by frac- 
tional distillation, the process being less easy as the allylation pro- 
ceeds, All the monoallyl derivatives have an odour of menthone and 
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the yield of them is better the nearer the methyl group is to the 
ketone group, whilst the products of condensation are greater the 
more remote the methyl] group is. In no case was an oxime obtainable 
when three or more alkyl groups were present attached to the carbon 
atoms adjacent to the carbony] group. W. G. 


The Present State of the Chemistry of Anthraquinone. 
Ropert E. Scumipt (Bull. Soc. chim., 1914, [iv], 15, i—xl).—A 
lecture delivered before the French Chemical Society. W. G. 


Yields of Purpurogallin from the Oxidation of Pyrogallol 
with Peroxydase and Hydrogen Peroxide. A. Bacn (Ber., 
1914, 47, 2125—2126).—The yields of purpurogallin obtained by 
Bach and Chodat (A., 1904, i, 792) from pyrogallol by oxidation with 
peroxydase and hydrogen peroxide accord fairly well with the maximum 
yields obtained by Nierenstein and Spiers (A., 1913, i, 1367), namely, 
approximately 16%. It has been stated, however, by de Stecklin 
(Diss., Geneva, 1907) that yields as high as 50% can be obtained, and 
that the poorer yields of the former investigators were due to too high 
a concentration of hydrogen peroxide and too impure a specimen of 
peroxydase. That this explanation cannot be entirely correct is shown 
by the formation of a maximum yield of only 26% when the especially 
pure peroxydase obtained by ultra-filtration (Bach, this vol, ii, 691) 
is used, for this peroxydase was twenty times as active as that of 
de Stecklin; also variation of the concentration of the hydrogen 
peroxide did not affect the yield to any extent. 

When a solution of purpurogallin in alcohol or acetone is diluted 
with three volumes of water and treated with peroxydase and hydro- 
gen peroxide, there results a violet coloration which is slowly replaced 
by a brown. This reaction will detect two parts of purpurogallin in 
10-6 parts of solvent. 

The most important factor for the formation of a good yield of 
purpurogallin in the oxidation of pyrogallol is probably, therefore, the 
rapid separation of the purpurogallin in the solid state. D. F. T. 


Dimethylaminodihydroxybenzophenone. Max Wewnzine (Ber., 
1914, 47, 2152—2156).— When an intimate mixture of tetramethyl- 
diaminobenzophenone, resorcinol, and zinc chloride is heated, a violet 
colour is first produced, and on reaching 220° dimethylaniline is set 
free. The product at the first stage of the reaction dissolves in dilute 
hydrochloric acid with areddish-violet colour, and is believed to be an addi- 
tive compound of the structure (N Me,°C sH,),C(OH): C,H ,(OH),, whilst 
the final product, produced from this by scission of ‘dimethylaniline, 
is dimethylaminodihydroxybenzophenone, NMe,*C,H,*CO-C,H,(OH),. 
yellow needles or leaflets ; hydrochloride, colourless prisms, decomp. at 
230° ; sulphate and owalate, needles ; zincichloride, pale yellow leaflets 
(with 2H,O), decomp. at 225°. 

The m. p. of the free base was not sharp, crystallisation from dilute 
solution giving needles, m. p. 165—167°, whilst it was possible to 
obtain leaflets, m. p. 171—172°, from more concentrated solution. It 
is suggested that the base may, like benzophenone, be capable of 
existence in two modifications of different m. p. D. F. T. 
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Octamethyltetra-amino-8-benzopinacolin and its Reversed 
Pinacolin Rearrangement. S. Fiscut (Monatsh., 1914, 35, 
519—531).—Octamethyltetra-p-amino-8-benzopinacolin, 

(N Me,*C,H,),C*-CO-C,H,*N Me, 

(Fischl, A., 1913, i, 466), is readily formed on heating, with the 
addition of a small quantity of dilute acid, a benzene solution of the 
pinacone of tetramethyldiaminobenzophenone. The pinacolin (platini- 
chloride, microscopic, orange-yellow, rhombic tablets) when heated 
with an amyl-alcoholic solution of potassium hydroxide undergoes 
fission into hexamethyltri-p-aminotriphenylmethane and p-dimethyl- 
aminobenzoic acid, thus demonstrating that the nuclear positions of 
attachment are the same in the pinacone as in the pinacolin. 

Reduction of the pinacone with tin and hydrochloric acid or of the 
pinacolin with amalgamated zinc and hydrochloric acid (in which case 
a so-called reversed pinacolin rearrangement occurs; compare Biltz 
and Seydell, A., 1913, i, 297) gives rise to octamethyltetra-amino- 
tetraphenylethylene (platinichloride, microscopic, orange-yellow, hexa- 
gonal prisms or needles; stannochloride, needles), which has already 
been obtained directly from tetramethyldiaminobenzophenone (Will- 
stitter and Goldmann, A., 1906, i, 980). Sodium and boiling isoamyl 
alcohol reduce octamethyltetra-aminotetraphenylethylene to s-octa- 
methyltetra-aminotetraphenylethane, OC,H,(C,H,;NMe,),, colourless, 
lustrous needles, which decompose above 300° ; platinichloride, micro- 
scropic, orange-yellow prisms. The substance, m. p. 90°, obtained by 
Schoop by condensation of dimethylaniline with s-tetrabromoethane, 
and described as octamethyltetra-aminotetraphenylethane (A., 1881, 
160), is shown to be in reality tetramethyldiaminodipheny]lmethane. 

D. F. T. 


The Preparation and Properties of the Compounds Given 
in the Tables of the Third Paper of Kehrmann, Havas, and 
Grandmougin [Quinoneimide Dyes]. F. Kenrmann (Ber., 1914, 
47, 2156—2159. Compare Kehrmann, Havas, and Grandmougin, 
this vol., i, 868).—Details are given as to the preparation of the 
l-aminophenazthionium, 3-aminophenazthionium, phenazoxonium, di- 
methylphenazoxonium, and 3-aminophenazoxonium salts mentioned in 
the earlier communication (loc. cit.). 

{With Isac Francez.|—The action of warm hydrochloric acid on 
3-aminophenazthionium causes a reduction (Pummerer and Gassner, 
A., 1913, i, 991; this vol., i, 735), and the resulting chloroaminothio- 
diphenylamine separates as the hydrochloride, which can be oxidised 
to the corresponding dye by ferric chloride. D. F. T. 


The Constitution of Auramine. E. GranpMmovain and S$. Favare- 
AmprumyaNn (Ber., 1914, 47, 2127—2132).—In order to decide between 
the formule NMe,°C,H,-C(:NH,HCl)-C,H,’N Me, and 

N Me,°C,H,°C(NH,):C,H,-NMe,Cl, 
saggested by Graebe and Stock respectively for auramine, the purely 
chemical evidence being insufficient (compare Semper, A., 1911, i, 
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577 ; Strauss and Zeime, A., 1913, i, 992 ; Strauss and Bormann, A., 
1910, i, 281), the authors have submitted the substance to a spectro- 
scopic test ; the result is in favour of the former constitution. 
Alcoholic solutions of benzophenone, 4 : 4’-diaminobenzophenone, 
Michler’s ketone, auramine base, auramine acetate and acetylauramine 
as well as a solution of auramine in concentrated sulphuric acid were 
examined ; certain other derivatives have already been investigated 
(Grandmougin and Lang, A., 1909, i, 974). Unlike benzophenone, 
diaminobenzophenone possesses a complete absorption band with its 
head at 340. In Michler’s ketone the band is situated at 370up, whilst 
in auramine base, for which the curve is of the same type, the band is 
at 300upu. The absorption spectrum for auramine acetate has maxima 
at 310, 375 and 435yup, of which the two latter are the more marked, 
the deepening in the colour being indicative of salt formation at the 
chromophoric imino-group, With auramine dissolved in concentrated 
hydrochloric acid or 50% sulphuric acid, the solution is colourless with 
& maximum near 265upu, the dimethylamino-group also having now 
entered into salt-formation. The spectrum of acetylauramine resembles 
that of the other members of this group, but has a maximum at 350yp; 
salt formation with this substance occurs at the dimethylamino-group 
with simultaneous rearrangement to the quinonoid configuration, so 
that in solution in acids, the spectrum is quite different from those of 
the preceding substances. D. F. T. 


New Investigations in the Camphor Group. IV. E. Riin1 
(Chem. Zenir., 1914, i, 1653—1654 ; from Rend. della Soc. Chim. Jtal., 
1914, 27—28).—Traces of a substance of the probable formula 
C,,H,,Br, are frequently formed during the preparation of bromo- 
pernitrosocamphor. isoCamphor is converted by reduction with 

colloidal palladium into 

‘ie en dihydroisocamphor. On 
oxidation, it ields 

acetone, succinic acid, 


d 
“4 Now iy > - d a-ketoglutaric acid 
. ‘ and a-ketoglutaric acid. 
H, -CMe, H, H-CHMe, The author is led to 


(I.) Gi.) propose the annexed 
formula (I) for isocamphenone and hence formula (II) for isocamphor. 


The latter has previously been considered as probable by Wallach. 
H. W. 


The Electrolytic Reduction of Carvoxime. H. Rurz and K. 
Lorri (Ber., 1914, 47, 2150—2152).—The reduction of carvone and 
carvoxime by means of hydrogen and a catalyst has already been effected, 
the results varying somewhat withdifferent conditions (compare Wallach, 
A., 1911, i, 469 ; this vol., i, 420; Vavon, A., 1911, i, 730; see also Law, 
T., 1912, 101, 1061). By reducing carvoxime at a lead cathode 
in aqueous-alcoholic solution containing sodium hydroxide at 15°, the 
authors have converted carvoxime into dihydrocarvone, no other 
reduction product being detected. D, F, T, 


ORGANIC CHEMISTRY. i. 973 


Thujone and Thujamenthone ; Direct Passage from One to 
the Other. Marcez Gopcnot (Compt. rend., 1914, 158, 
1807—1808).—Thujone is readily converted into thujamenthone 
with an excellent yield by the action of hydrogen in the presence of 
reduced nickel at 175—180°. W. G. 


Camphenecamphoric Acid and Hydroxycamphenilanic 
Acid. S. V. Hintixxa (Chem. Zentr., 1914, i, 1573; from Ann, 
Acad, Sci. Fennicae, 1914, A, 5, iii, 1—8. Compare this vol., i, 
409).—Hydroxycamphenilanice acid, m. p, 182—183°, is prepared in the 
following manner in a yield of about 15%. Camphene is dissolved in 
acetone and so much water added that the solution just remains clear. 
It is then oxidised by the gradual addition of solid potassium 
permanganate. Acetone, unchanged camphene, and camphenilone are 
removed in a current of steam. The filtered and concentrated solution 
is extracted with ether and treated with dry sodium carbonate. The 
acid is liberated from sparingly soluble sodium salt by means of 
sulphuric acid. H. W. 


Constituents of Essential Oils: Effect of High Tempera- 
tures on Sesquiterpenes ; Elimination of Terpinene ; Artificial 
Production of the Blue Compound which is Present in Many 
Essential Oils. F. W. Szmmier and W. Jaxusowicz (Ber., 1914, 
47, 2252—2259).—Direct evidence in support of the view that 
terpenes and sesquiterpenes are nearly related has, hitherto, been 
lacking, for attempts to obtain the former by the decomposition of the 
latter have failed. It is now shown, however, that at about 330°, and 
under pressure, some typical sesquiterpenes break down into terpenes 
and, apparently, isoprene. Of course, these may react among them- 
selves, and, consequently, it is not to be wondered at that isoprene 
could not be isolated as such. That it is indeed furmed is shown by 
the secondary production of diterpenes. An important conclusion to 
be drawn is that the heat condensation of simple hydrocarbons, like 
isoprene and terpinene, has an optimum temperature above which 
degradation of the complex molecules takes place. 

In the case of a-gurjunene, the blue compound, which is frequently 
met with in essential oils, was produced. 

Ten grams of pure #-gurjunene (this vol., i, 704) were heated in a 
sealed tube for twelve hours at 330°, when the brown, fluorescent oil 
was fractionated. The first fraction was boiled with sodium, and then 
had b. p. 60—65°/10 mm., D,, 0°8520, np 1°4800, which agrees with 
a-terpinene, This was confirmed by the formation of the nitrosite, 
m. p. 154°. The second fraction had b. p. 90—130°/10 mm., and was 
chiefly unchanged f-gurjunene. The final distillate had b. p. 
170°/10 mm., D. 0°9603, np 1°54043, and therefore contained a 
diterpene, probably formed by the condensation of isoprene with 
8-gurjunene. 

a-Gurjunene, with a, — 113°, was submitted to the same treatment. 
The product had a dark blue colour. Fraction I. was colourless, and 
had b. p. 60—70°/11 mm., D 0°8643, n, 1°49143, which corresponds 
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with a terpene. It did not yield a solid nitrosite or dihydrochloride. 
Fraction II, b. p. 90—140°/11 mm., became colourless on boiling with 
sodium, and contained unchanged a-gurjunene. Fraction III was 
intensely blue, but lost its colour on boiling with sodium. It con- 
tained a diterpene, b. p. 163—175°/13 mm., Dy 0°9495, mp 1°54125. 
The blue oil was free from nitrogen. 

Cedrene and caryophyllene were also examined. In each case the 
molecular refraction of the lowest fraction indicated the presence of a 
terpene, the second fraction contained the unchanged sesquiterpene, 
and the final distillate agreed with a diterpene. Cadinene, however, 
a representative of the naphthalene type, was scarcely changed. The 
lowest fraction had b. p. 120—130°/ vacuum, D 0°9025, n, 1°50829, 
a, 7°, and therefore contained practically no terpene, but chiefly a 
monocyclic sesquiterpene. J.C. W. 


Cadinene from Daniella thurifera. W. Lenz (Ber., 1914, 47, 
1989—1991).—So-called Daniella thurifera resin, a thin, blackish- 
brown balsam, can be separated, by distillation with steam, into an oil 
and a rather soft resin. The oil, which is free from phenolic sub- 
stances, was fractionally distilled, when fractions were obtained with 
b. p. ranging from 120° to 290°. After treating with metallic sudium 
the three fractions obtained between 258° and 275° were again distilled, 
when two fractions, one colourless, b. p. 259—270°, D3 0°9850, 
ay” + 67°83°, the other bluish-green, b. p. 270—271°, D3} 0:9845, 
apy’ + 5°89° (tube, 0-2 dem.), were collected. 

When these fractions were dissolved in an equal weight of ether 
and the solutions saturated in the cold with hydrogen chloride, an 
abundant crystalline deposit was obtained ; after repeated recrystallisa- 
tion from ethyl acetate, this solid was found to have m. p. 119° (corr.), 
[a]>° — 39°82°, and to be identical with cadinene hydrochloride. 

D. FF. 


Tobacco Resin. Joszer von Dearazia (Chem. Zentr., 1914, i, 
1196—1197 ; from Fachliche Mitteilungen der dsterreich. Tabakregie, 1913, 
109—117).—Tobacco resin was thoroughlyinvestigated aboutfifty years 
ago by Haid, but his results were not published, and were, in part, lost. 
A Kentucky tobacco was used, which, on extraction with alcohol, 
yielded a resin from which the resin acids were precipitated by lime. 
An essential oil was obtained by distillation with steam, whilst a 
neutral resin, C,,.H,,O,, remained, which was termed kentuckyn. Three 
acids were isolated.from the calcium salts of the resin acids, namely, 
kentuckylinic acid, C,,H,,O,, semi-solid, odourless ; kentuckynolic acid, 
©,,H,,0,, greenish-brown, soft, with an odour resembling honey, and 
kentuckynic acid, C,.H,.O,, brown, very brittle, odourless. Haid’s 
methods of separating these acids are unknown. 

The author has employed the residues from certain Turkish tobaccos, 
The material is thoroughly extracted with warm water, and the dried 
material repeatedly treated with alcohol on the water-bath. After 
protracted cooling, the separated plant wax is removed and the alcohol 
distilled. Fatty acids are removed from the residue by treatment 
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with hot water. The yield of purified resin is about 250 grams from 
7 kilograms of tobacco. 

The dark grey resin is repeatedly warmed with five times its amount 
of ether. The insoluble portion is worked up according to (1) (see 
later). The soluble portion, after being partly freed from ether, 
is thoroughly agitated with 5% potassium hydroxide. The alkaline 
solution is extracted with ether to remove neutral resin. The portions 
soluble in ether are freed from nicotine and essential oil by distillation 
with steam in the presence of alkali. The residue remaining in the 
flask is tabakoresen (V). The saponifiable portions are separated by 
addition of solid potassium hydroxide and, after acidification, are 
dissolved in ether. Treatment with alkali also causes the saponification 
of a resin ester, the corresponding alcohol of which is less soluble in 
ether than the original ester and is therefore precipitated. By 
repeated solution and precipitation, the originally green precipitate 
becomes white (IV). The ethereal solution containing the resin 
acids is extraeted with dilute alkali. Acidification with hydrochloric 
acid yields a mixture of acids which can be separated by lead acetate. 
The alcoholic solution of the resin acids is treated with an excess of 
lead acetate, whereby the lead salt of the B-acid (II) is separated as a 
dark green precipitate. ‘The filtrate contains the y-acid (III). 

The following data are given for the pure products: I. a-Tobaceic 
acid.—The brown resin which remains after extraction with ether is 
boiled in alcoholic solution, and the residue, after removal of alcohol, 
is dissolved in dilute alkali. Acidification of the hot solution precipi- 
tates the acid as a powder. It is a brittle, dark brown, odourless, 
amorphous substance, which is probably identical with Haid’s ken- 
tuckynic acid. II. 8-TZobaccie acid is isolated from the lead salt (see 
above) and forms a dark green, brittle mass which is probably con- 
taminated with chlorophyll ;.it cannot be purified by means of its 
salts. (III.) y-Zobaccie acid forms a viscous, brown liquid of un- 
pleasant odour. It does not yield a lead salt. (IV.) Zabakoresinol can 
be obtained by the following process in addition to that previously 
given. The resin obtained by extraction with alcohol is warmed with 
water and powdered lime, and finally evaporated to dryness. By this 
treatment, the free and combined acids are converted into the corre- 
sponding calcium salts and the alcohol is liberated. The dry mass is 
extracted with ether to remove neutral resin, and the residue treated 
with boiling alcohol from which the resin alcohol separates on cooling. 
It forms white, microscopic needles, m. p. 219° (uncorr.). Analyses 
agree with the formula (C,H,,0),. The acetyl derivative has m. p. 
154°. (V.) Zabakoresen, both quantitatively and also as the odoriferous 
constituent, is the most important constituent of tobacco resin. In 
the concentrated condition it is a reddish-brown, viscous mass with an 
odour of honey. Dilute solutions are golden-yellow. It is not 
attacked by molten alkali. It has D’*’ 0°941, nj 1:5169. It com- 
mences to boil at 230°, but decomposes and cannot be distilled 
unchanged under diminished pressure. Analyses and determinations 
of molecular weight lead to the formula (C,,H,,0),. (VI.) A small 
quantity of a pleasant smelling essential oil,n, 1°4882, is also obtained. 
H. W. 
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Resin Acids Soluble in Water from American Colophony. 
Lupwie Paut (Chem. Zentr., 1914, i, 1655—1656 ; from Chem. Rev. 
Fett. Harz.-Ind., 21, 5—8, 36—39, 53—56, 78—80).—American 
colophony can be separated by means of cold petroleum into a soluble 
and an insolnble portion. The latter is soluble, the former sparingly 
soluble, in dilute sodium hydroxide solution, and from the first-named 
solution the sodium salt of the chief resin acid (abietic acid) is 
deposited as a slimy precipitate. This is not, however, invariably the 
chief constituent of colophony, and may be a by-product, depending 
on whether large, glassy pieces or dust is employed. The acid is 
soluble in water or forms soapy emulsions ; it is precipitated by hydro- 
chloric acid as a curdy mass. The filtrate from the above sodium salt 
yields a second resin acid, which is readily soluble in sodium hydroxide 
solution, and does not dissolve in petroleum. The former contains 
a resinous impurity, which can be removed by repeated solution. A 
separation of the two chief constituents of colophony can therefore be 
effected by treatment with petroleum or sodium hydroxide, and the 
method can also be used for the identification of these constituents. 
The former acid cannot be completely separated from the latter by 
repeated solution in alcohol and sodium hydroxide and precipitation 
with hydrochloric acid. It appears, therefore, that the latter is 
continuously formed from the former, possibly in the same manner as 
a hydrate from its anhydride. Similarly, the complete conversion of 
the former acid into the latter cannot be accomplished. The best 
method of separating the constituents of colophony consists in treating 
the substance with twice its weight of petroleum. Large, glassy 
pieces yield 2%, dust yields up to 50%, of residue, which consists 
mainly of an acid soluble in water mixed with small quantities of the 
first acid. 

Distillation of. Colophony-Petroleum Filtrates—The crude material 
is a viscous liquid, D ca 0°87. Above 320°, water is violently expelled 
and two distillates, named respectively light and heavy balsam, are ob- 
tained. The former when preserved deposits crystals, m. p. 150—160°, 
and are probably indentical with Tschirch’s y-abietic acid (the substance 
is only present in small amount and does not appear to be characteristic 
of colophony). From the difference in the fractions obtained by the 
distillation of colophony and colophony-petroleum, the author is led to 
the conclusion that the former is a mixture of substances, whilst the 
products obtained by the aid of petroleum appear to be uniform. The 
acid which is soluble in petroleum (and can be obtained as a snow- 
white powder) has m. p. 74—75°, which rises after a lapse of time. 
On exposure to air, it forms increasingly large amounts of a residue 
insoluble in petroleum, probably by absorption of water. The 
crumbling of glassy pieces of colophony to dust is probably due to 
the same cause. The m. p. of the acid insoluble in petroleum is 
variable, generally above 100°. 

Chemically, the acid soluble in petroleum resembles colophony. It 
is converted by washing with hydrochloric acid into the form soluble 
in water, and in this connexion the absorbed water appears to be 
= active. The behaviour is thus strongly reminiscent of 
starch. 
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The chief constituent of American colophony, the resin acid soluble 
in petroleum, is thus converted by water into a variety of substances, 
which, to a greater or less extent, exist originally in colophony. The 
cause of the phenomenon lies in the solubility of these substances in 
water through which the colophony gradually passes into solution and 
possibly suffers a degradation of its complex molecule. H. W. 


Mustard Oil Glucosides. IV. Phenylthiourethane-d-gluco- 
side. WutHELM ScHNEmDER and Dovetas Cuirppen (Ber., 1914, 47, 
2218—2224).—The silver salt of phenylthiourethane reacts with 
acetobromoglucose in boiling xylene solution to form tetra-acetylphenyl- 
thiourethane-d-glucoside, NPh:COEt*S*C,H,O0,Ac,, which separates in 
colourless crystals, m. p. 159°, [a]/? — 2°46°, in s-tetrachloroethane. As 
in the case of the corresponding aliphatic thiourethaneglucosides (this 
vol., i, 669), attempts to remove the acetyl groups and to obtain a 
crystalline glucoside were unsuccessful. Hydrolysis with baryta water 
yielded only phenylthiourethane and decomposition products of 
thioglucose. Alcoholic ammonia at room temperature, however, 
yielded acetamide and phenylthiowrethane-d-glucoside as a dextro- 
rotatory syrup. ‘The latter undergoes hydrolysis when left in aqueous 
solution, more quickly in acid solution, in two directions. On the one 
hand, phenylurethane and thioglucose are formed, as is the case with the 
aliphatic compounds, but, on the other hand, especially in acid solution, 
the products are phenylthiourethane and dextrose. The latter 
hydrolysis is met with in the case of the natural mustard oil glucosides, 
and the phenylthiourethaneglucoside therefore occupies an inter- 
mediate position between these and the aliphatic thiourethane- 
glucosides, Myrosin, however, is without influence on these synthetic 
glucosides. 

When mixed with alcoholic silver nitrate solution, phenylthio- 
urethane-d-glucoside gradually deposits the silver salt of thioglucose, 
and, on adding ammonia to the filtrate, the original silver salt of 
phenylthiourethane separates. The glucoside is therefore decomposed 
in two possible ways. The latter decomposition is in agreement with 
the formation of mustard oil silver sulphates from the natural glucosides. 
It is now also shown (following abstract) that thioglucose may be 
obtained from sinigrin, and, therefore, the relation between the above 
synthetic glucosides and the natural products is firmly established. 

The silver salt of thioglucoside (ibid.) has been obtained in a purer 
form by dissolving the crude product in water, precipitating the metal 
by hydrogen sulphide, concentrating the filtrate in a vacuum, and 
adding slightly less than the required amount of ammoniacal silver 
nitrate. The compound forms snow-white flocks, m. p. about 165° 
(blackening), and is stable. A very slight excess of silver solution 
causes discoloration. J.C. W. 


Mustard Oil Glucosides. V. Constitution of Sinigrin. 
WILHELM ScHNEIDER and Fritz WReEvE (Ber., 1914, 47, 2225—2229). 
—When a solution of potassium methoxide is added to a hot methyl- 
alcoholic solution of sinigrin, potassium sulphate separates at once. 
On adding ammoniacal silver nitrate to the filtrate, the silver salt of 
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thioglucose is precipitated. This proves that the glucose molecule is 
attached to the sulphur atom in the glucoside, and the changes may 
be represented by the scheme: C,H,*N:C(O-SO,K)-S-O,H,,0O, —> 
C,H,*N-COMe’S:C,H,,0, —> C,H,,0,-°SH. The experience of the 
aliphatic thiourethaneglucosides has led Schneider to expect but little 
from attempts to isolate the methoxy-compound. 

The above change is, however, not the only action of potassium 
methoxide on sinigrin, for, on precipitating the excess of silver from 
the filtrate from the above silver salt of thioglucose and evaporating 
the clear solution in a vacuum, a syrup remains which can be crystal- 

lised from ethyl acetate. The product 


CH:S__. agrees with the formula C,,H,,0;NS, and 

f I >C:N'0,H, is called merosinigrin. It forms slender, 

4 eo colourless needles, m. p. 192°, [a]? + 149°2°, 
a CH-OH in water, and is very stable compared with 
~ sinigrin. It does not give a precipitate on 
re boiling with alkaline lead solutions, nor does 
CH-OH it reduce Fehling’s solutiov, and it remains 

| unchanged by 10% sulphuric acid at 120°. 
CH,-OH For these reasons, it is considered to be a 


ring condensation product of the annexed 
formula, with which the formation of a tri-acetyl derivative, large 
colourless tablets, m. p. 177°, agrees. J.C. W. 


New Method of Converting Barbaloin into f£-Barbaloin. 
E. Licer (Compt. rend., 1914, 158, 1903—1905. Compare this vol., 
i, 707).—On heating barbaloin with acetic anhydride and sodium 
acetate for an hour at 100—110° it is converted into a penta-acetyl 
derivative, which is really a mixture of penta-acetylbarbaloin and 
penta-acetyl-8-barbaloin. This mixture on saponification gives a 
yellow product soluble in a mixture of chloroform and methy] alcohol. 
The first crystals deposited from this solvent consist of barbaloin, but 
the mother liquors on evaporation yield 8-barbaloin in the form of an 
amorphous powder. This substance, so prepared, does not undergo 
isomerisation under the influence of acetic anhydride. W.G. 


Production of Anthocyanins and Anthocyanidins. ARTHUR 
Ernest Everest (Proc. Roy. Soc., 1914, [B], 87, 444—452).—Antho- 
cyanin was obtained from yellow wallflower, yellow daffodil, white 
narcissus, yellow or white tulip, white primula, yellow crocus, yellow 
jasmin, primrose and lemon peel by reduction in the cold; no antho- 
cyanidin is produced under these conditions, and no oxidation, after 
reduction, is necessary for the production of the anthocyanin pigment, 
unless the reduction is carried too far. . M. 


Certain Reactions of the Colouring Matter of the Black- 
berry (Rubus Discolor). Guipo Veccui (Chem. Zentr., 1914, i, 1209 ; 
from Staz. sperim. agrar. ital., 477, 60—64).—Determinations of the 
intensity of the colour show in 2% solution a cherry-red colour with a 
violet shade ; in 1% solution, the colour is similar but weaker ; in 0°5% 
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it is pure red ; in 0:25%, pink; in 0°05% solution it is colourless in 
thin layers, pale pink in a layer of 25cms. The following experiments 
were effected with a solution of juice (50 ¢.c.) and water (250 cc.). A 
dye is not extracted by light petroleum or ether from the acetic acid 
or sodium hydroxide solution. Amyl alcohol becomes dark violet, 
passing to carmine-red on addition of hydrochloric acid. The dye 
Joses its violet tint on addition of mineral acids or acetic acid ; nitric 
acid gives a golden-yellow, sodium or potassium hydroxide a dark 
green, ammonia or sodium carbonate a violet colour. Hydrogen 
peroxide is without action on the solution in hydrochloric acid ; in 
alkaline solution it causes a colour change through brown to yellow. 
The acetic acid solution is decolorised by sodium hydrogen sulphite, but 
addition of an excess of sodium carbonate restores the wine-red colour. 
Lakes from the Dye of the Blackberry.—Lead acetate gives a greyish- 
blue precipitate ; silver nitrate has no action in the presence of acetic 
acid, but gives a chocolate-brown precipitate after addition of sodium 
carbonate. The filtrate becomes yellow on acidification. Barium chloride 
in the presence of sodium carbonate causes a grey precipitate, soluble 
in excess of acetic acid to a wine-red solution ; copper acetate yields a 
bluish-black coloration, stable towards sodium carbonate and becoming 
red on addition of acetic acid. Alum and excess of sodium carbonate 
yield a violet-grey precipitate, and the blackish-violet filtrate becomes 
bright violet on addition ‘of acetic acid. Zinc chloride yields a dark 
violet colour which becomes orange-yellow on addition of acetic acid. 
An excess of sodium carbonate precipitates a grey lake, and the filtrate 
is colourless. The precipitate is soluble in hydrechloric acid to a red 
solution, the colour of which can be extracted with amyl alcohol. 
Zine chloride and a small amount of sodium hydroxide yield a greyish- 
violet precipitate which becomes yellowish-white on addition of an excess 
of alkali. The supernatant liquid is yellow. H. W. 


Crocetin. Fritz Decker (Arch. Pharm., 1914, 252, 139—160).— 
From analyses of its salts and molecular-weight determinations of its 
acetyl derivative, the author draws the conclusion that crocetin, the 
colouring matter of saffron, has the formula C,,H,,O, (compare Kayser, 
A., 1885, 59). The ammonium salt, C,,H,,O,N, crystallises from 
dilute alcohol in lustrous, red needles ; the potassium, sodium, aniline, 
pyridine, and quinoline salts are also described. The acetyl derivative, 
C,,)H,,0,Ac, prepared by heating the potassium salt with acetyl 
chloride, crystallises in red needles, m. p. 174°. Crocetin combines 
with bromine in chloroform solution, yielding a dibromide, yellowish 
octahedra, m. p. 103—104° (decomp.), and must therefore contain one 
double linking. On oxidation with bromine in alkaline solution, it 
yields a compound, C,H,,0,Br,, ecrystallising in colourless, felted 
needles. F. B, 


Lokao Dye. Apoir RipicEr (Arch. Pharm., 1914, 252, 165—186). 
—Lokao or China green, a dye which has been entirely displaced by 
aniline greens, used to be extracted by the Chinese, from the bark of 
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the boughs and the roots according to some authorities, from the 
flowers and berries according to others, of Rhamnus chlorophora and 
Rhamnus utilis. The commercial product contains nearly 10% of 
moisture, and leaves 33°5% of ash, consisting chiefly of aluminium and 
calcium oxides. The author extracts the dye by the French process: 
solution in 2°5% ammonium carbonate, precipitation by alcohol, 
repetition of these operations until the ash-content is only 0°1%, 
solution of the resulting ammonium salt in aqueous ammonium 
carbonate, and evaporation on the water-bath until crystals begin to 
separate. The substance thus obtained is ammonium lokaonate, 
©,,H,,0.,*"NH, (a di-ammonium salt, C,.H,,0,,(NH,)., can also be 
prepared), from which aqueous oxalic acid liberates lokaonic acid 
(Cloéz and Guignet’s lokain), C,,H,,O,,;, bluish-black substance with a 
metallic lustre. The acid is a rhamnoside, and its ammonium salt is 
decomposed by hot dilute sulphuric acid into lokanic acid and a sugar. 
The sugar, to which Kayser has given the name lokaose and the 
formula O,H,,0,, is proved to be rhamnose, C,H,,0,. 

Lokanic acid (Cloéz and Guignet’s lokaetin), C,,H,,0,,, is a violet- 
black, crystalline powder, and yields nitrophloroglucinol, m. p. 
203—204°, by treatment with hot nitric acid, and phloroglucinol and 
delokanic acid by treatment with warm aqueous potassium hydr- 
oxide (1:1). Delokanie acid, C,,H,O,, contains one methoxy-group 
(as also does lokanic acid), but no hydroxyl groups, and is converted 
by nitric acid (D 1°4) into oxalic acid and a substance, C,H,0,N, 
m. p. 129°, orange-yellow needles, which is possibly 2-nitro-5-methoxy- 
benzoic acid (m. p. 132°). C. 8. 


Passage from Oxalacetic Hster to a-Pyrone Derivatives. 
H. Gautr (Compt. rend., 1914, 159, 72—75. Compare A., 1913, 
i, 953; this vol., i, 384, 484).—Oxalocitrolactone, obtained by the 
lactonisation of oxalacetic ester (this vol., i, 484) on boiling with con- 
centrated hydrochloric acid, yields oxalic acid, tricarballylic acid, a 
chloro-compound, and an acid compound, m. p. 228°, which the author 
has shown to be 1 : 2-pyrone-6-carboxylic acid (compare Lapworth, T., 
1901, 9'7, 1276). This compound is probably formed from oxalocitro- 
lactone, by opening of the lactonic ring, followed by saponification, 
elimination cf 2 molecules of carbon dioxide, dehydration, and sub- 
sequent cyclisation of the resulting oxalocrotonic acid. W. G. 


A New Flavone Synthesis. H. Simonis (Ber, 1914, 47, 
2229—2233. Compare A., 1913, i, 890).—The chromones which were 
originally prepared by condensing phenols with esters of 8-ketonic 
acids in the presence of phosphoric oxide happened to be new. The 
authors have therefore applied this new synthesis to the preparation of 
some chromones which other workers have obtained by other means. 
The method proved to be successful in the condensation of methyl 
methylacetoacetate and resorcinol to 7-hydroxy-2 : 3-dimethylchromone 
(Kostanecki and Lloyd, A., 1901, i, 735), a compound which sublimes 
in long, white needles, but failed in the case of ethyl acetoacetate and 
phenol. It was assumed that the latter ester is transformed almost 
entirely into the ketone in the presence of phenol, and, therefore, the 
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synthesis was modified by making use of the sodium derivative of the 
ester. This was fully justified, for the addition of phosphoric oxide to 
a suspension of ethyl sodioacetoacetate and phenol in toluene resulted 
in the formation of 2-methylchromone (Bloch and Kostanecki, A., 
1900, i, 502). Flavone was also readily synthesised, by adding 
alternately phosphoric oxide and ethyl sodiobenzoylacetate to a 
solution of phenol io xylene, the mixture being vigorously stirred and 
finally heated to 160° for two hours. J.C. W. 


Conversion of Benzylidenecoumaranones into Flavonols. 
K. von Auwers and P. Pout (Annalen, 1914, 405, 243—294).—The 
reaction whereby dibromobenzylidene-4-methylcoumaran-2-one is con- 
verted into 6-methylflavonol by hot alcoholic potassium hydroxide 
(Auwers and Miiller, A., 1909, i, 45) proves to have only a limited 
applicability for the synthesis of flavonol derivatives, and unfortunately 
gives the worst results in the cases of the naturally occurring 
members. 

The condensation of resorcinol dimethyl ether and chloroacety] 
chloride by aluminium chloride and carbon disulphide yields w-chloro- 
2-hydroxy-4-methoxyacetophenone, CH,Cl-CO-C,H,(OH)-OMe, m. p. 
116°, colourless needles, which is converted into paeonol by reduction 
with zinc and glacial acetic acid. Blom and Tambor’s so-called 
a-bromoresacetophenone dimethyl ether, prepared in a similar manner 
from bromacetyl bromide and resorcinol dimethyl ether (A., 1905, 
i, 916), is shown to consist chiefly of the monomethyl ether, since 
it also yields paeonol by reduction. By boiling with alcohol and 
hydrated sodium acetate, w-chloro-2-hydroxy-4-methoxyacetophenone 
yields 5-methoxycoumaran-2-one, m. p. 119—120°, colourless needles 
(described by Blom and Tambor [/oc. cit.] as 3-methoxycoumaranone, 
m. p. 125°, yellow needles). At 50—60° in alcohol containing a 
little concentrated hydrochloric acid, 5-methoxycoumaranone con- 
denses smoothly with protocatechualdehyde to form 3’ : 4’-dihydroaxy- 
5-methoxybenzylidenecoumaran-2-one, 

OMe-0,H,<Go>C:CH-0,H,(0H)., 
m. p. 228—229° (decomp.), greenish-yellow needles (diacetate, m. p. 
152—153°), and with vanillin to form 4’-hydroxy-3’ : 5-dimethoxy- 
benzylidenecoumaran-2-one, m. p. 195—195'5°, yellow rhombohedra 
(Blom gives m. p. 194°, brown leaflets), either of which reacts witk 
methyl sulphate to form 3’ : 4’ ; 5-trimethoxybenzylidenecoumaranone, 
m. p. 183—184° (Blom and Tambor give 189°). 

With the ultimate object of synthesising fisetin, the authors con- 
verted the preceding diacetate into its dibromo-additive compound ; 
however, this and also the dibromide of 3’: 4’: 5-trimethoxybenzyl- 
idenecoumaranone proved to be too unstable to be converted into 
flavonol derivatives. The dibromide, 


OMe-0,H,<?,,>CBrCHBrPh, 


m. p. 191—192° (decomp.), of 5-methoxy-1-benzylidenecoumaranone 
is more stable than the two preceding dibromides and is converted in 
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boiling alcohol by W/10-sodium hydroxide into a-bromo-5-methoxy- 
1-benzylidenecoumaran-2-one, OMe-0,H,<¢>0:CPhBr, m. p. 


176—177°, yellow, pearly, hexagonal leaflets, and 7-methoxyflavonol 
in the ratio about 4:1; the acetate of 7-methoxyflavonol has m. p. 
176° (Kostanecki gives 140°: A., 1904, i, 443). 

The authors employ three criteria to differentiate between flavonols 
and the isomeric benzoyleoumaranones ; the former (I.) have a higher 
m. p.; (I1.) form in concentrated sulphuric acid yellow solutions with 
a blue fluorescence ; (III.) do not yield characteristic derivatives with 
diazonium salts. The benzoate, m. p. 104—105°, long, colourless 
needles, of w-chloro-2-hydroxy-4-methoxyacetophenone, obtained in 
poor yield from the hydroxy-ketone and benzoyl chloride, is converted 
in benzene solution by prolonged boiling with potassium carbonate 
into 1-benzoyl-5-methoxycoumaran-2-one, m. p. 94—95°, yellow needles, 
which unlike the isomeric methoxyflavonol reacts with benzenedi- 
azonium chloride in very dilute alkaline solution to form 5-methoxy- 


coumaran-1 : 2-dione-1-phenylhydrazone, 


OMe-0,H, <0, >0:N-NHPh, 


m. p. 248—249°, golden-yellow leaflets. 

The dichlorides of benzylidenecoumaranones have been examined in 
the hope that they would be more stable than the dibromides. 
Unfortunately, mixtures of chlorinated products are obtained even 
with a molecular proportion of chlorine at 0°. By treatment with 
dry chlorine (6 mols.) in chloroform at 0°, 5-methoxy-1-benzylidene- 
coumaran-2-one yields 4-chloro-5-methoxy-1-benzylidenecoumaran-2-one 


dichloride, OMe0,H,OlX,) >CCI-CHOIPh, m. p. 227—228°, colour- 


less needles. Since a boiling alcoholic solution of this substance (and 
also of the corresponding dibromide) is converted into 6-chloro-7- 
methoxyflavonol, m. p. 197°5—198°5°, faintly yellow needles, by 
V/10-sodium hydroxide, whilst the unchlorinated analogue yields 
mainly a-bromo-5-methoxy-1-benzylidenecoumaran-2-one by such treat- 
ment (see above), itis obvious that the nuclear chlorine atom facilitates 
the formation of the favonol derivative, and the determination of its 
position is of great importance. This has been accomplished as follows : 
5-Nitro-2-aminophenol is converted successively by the Sandmeyer 
reaction, by methylation, and by reduction into 6-chloro-m-anisidine, 
the solid diazonium sulphate of the latter is decomposed by dilute 
sulphuric acid at 150°, and the resulting 2-chloro-1-resorcinol methyl ether, 
b. p. 141—152°/13 mm. (once by chance a sample, m. p. 79—80°, has 
been obtained), is converted by methyl sulphate and warm alkali into 
4-chlororesorcinol dimethyl ether, b. p. 135—137°/17—18 mm. This 
ether condenses with chloroacetyl chloride in the presence of aluminium 
chloride and carbon disulphide to form 5: w-dichloro-2-hydrowy-4- 
methoayacetophenone, OMe*C,H,Cl(OH)-CO-CH,Cl, m. p. 178°5—180°, 
colourless needles, which is also produced by the chlorination of 
w-chloro-2-hydroxy-4-methoxyacetophenone in chloroform. By boiling 
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with alcohol and hydrated sodium acetate, 5 : w-dichloro-2-hydroxy- 
4-methoxyacetophenone is converted into 4-chloro-5-methoxycoumaran- 


2-one, OMe-O,H,0IX 55 >CH,, m. p. 170—172° (decomp.), pale 


yellow needles, which condenses with benzaldehyde in alcohol contain- 
ing a few drops of 8% sodium hydroxide at 50—60° to form 4-chloro- 
5-methoxy-1-benzylidenecoumaran-2-one, m. p. 172°56—173°, colourless 
or faintly yellow needles ; the dibromide of the latter has m. p. 219°, 
and the dichloride, m. p. 227—228°, is identical with that obtained 
above by the chlorination of 5-methoxy-1-benzylidenecoumaran-2-one, 
and is converted into 6-chloro-7-methoxyflavonol by boiling alcohol 
and V/10-sodium hydroxide. 

6-Chloro-7-methoxyflavonol is proved to be a flavonol, not the 
isomeric benzoylcoumaranone, by the three criteria mentioned above. 
4-Chloro-1-acetyl-5-methoxycoumaran-2-one, m. p. 162—163°, colourless 
needles, prepared from the acetate, m. p. 93—94°, of 5 : w-dichloro-2- 
hydroxy-4-methoxyacetophenone for comparative purposes (the benzoyl 
derivative, which is isomeric with 6-chloro-7-methoxyflavonol, is very 
difficult to prepare), forms a greenish-yellow solution in concentrated 
sulphuric acid, and reacts with a benzenediazonium salt in very 
dilute alkaline solution to yield 4-chloro-5-methoxycoumaran-1 : 2-dione- 


1 - phenylhydrazone, OMe-0,H,Cl<y >0:N-NHPh, m. p. about 


215—220°, orange, crystalline powder. 

The following substances are prepared by methods similar to those 
recorded above. The condensation of quinol dimethyl ether and 
chloroacetyl chloride in carbon disulphide on the water-bath yields 
only w-chloro-2-hydroxy-5-methoxyacetophenone, m. p. 81—81°5°, stout, 
yellow needles or irregular leaflets, when freshly prepared aluminium 
chloride is used, but results in the formation of a mixture of this 
substance and w-chloro-2 : 5-dimethoxyacetophenone, m. p. 87—88°, 
colourless needles, when stored aluminium chloride is employed. 

4-Methoxycoumaran-2-one, m. p. 92°5—93°5°, flesh-coloured leaflets, 
forms a red solution in concentrated sulphuric acid; its aqueous 
solution exhibits a strong blue fluorescence. 

4-Methoxy-1-benzylidenecoumaran-2-one, m. p. 131—132°, yellow 
needles, forms a dibromide, C,,H,,O,Br,, m. p. 142—143°, colourless 
needles, and a dichloride, m. p. 127—128°, colourless needles, which 
yield 50—60% and 80% respectively of 6-methoxyflavonol in the usual 
manner. 

4'-Hydroay-3' : 4-dimethoay-1-benzylidenecoumaran-2-one, 


OMe-C,H,<¢5 >0:CH-0,H,(OH)-OMe, 


m. p. 160:5—161-5°, long, yellow needles, prepared from 4-methoxy- 
coumaranone and vanillin, is converted by methyl sulphate and warm 
aqueous potassium hydroxide into 3’: 4’: 4-trimethoxy-1-benzylidene- 
coumaran-2-one, m. p. 171‘5—172°, greenish-yellow needles. The 
action of chlorine on the trimethyl ether yields, according to the 
experimental conditions, a érichloro-derivative, m. p. 177—178°, a 


3u 2 


, 
; 
' 
¢ 
i 
' 
; 


erm et ee ee 


pee en ee 


Se ee 


Pie 


i 
¥ 
% 
| 
i 
! 


i. 984 ABSTRACTS OF CHEMICAL PAPERS. 


substance, m, p. 215—216°, which is probably impure a-chloro-3' : 4’ ; 4- 
trimethoxy-1-benzylidenecoumaranone, 


OMe-0,H, <0, >C:CCI-0,H (OMe), 


and a crude dichloride, m. p 145—153°; from the last substance, 
3’: 4’: 6-trimethoxyflavonol is obtained in 25% yield. 
Benzylidenecoumaran-2-one forms a dibromide, 


C,H,<o9>CBr:CHBrPb, 


m. p. 147°5—148°5°, colourless needles, from which flavonol can be 
obtained in 32% yield. 4'-Hydroxy-3'-methoxy-1-benzylidenecoumaran- 
2-one, m. p. 203°, golden-yellow needles, prepared from coumaranone 
and vanillin, is converted by methylation into 3’ : 4’-dimethoay-1-benzyl- 
idenecoumaran-2-one, m. p. 159—-160°, greenish-yellow needles. By 
chlorination (1 mol.) in chloroform at 0°, the dimethyl ether yields 
the dichloride, which, however, partly decomposes into a-chloro- 
3’ : 4'-<dimethowy-1-benzylidenecoumaran-2-one, 


OH og €:CCI-C,H,(OMe),, 


m. p. 211—212°, yellow needles, by crystallisation from alcohol or 
acetic acid. The dibromide, m. p. about 142°, pale yellow, crystalline 
powder, is somewhat more stable; it gives only a poor yield of 
3’ : 4’-dimethoxyflavonol. 

1-Benzylidene-5-methylcoumaran-2-one, m. p. 153°, colourless, pearly 
leaflets, prepared from benzaldehyde and 5- -methylcoumaran- 2-one, 
forms a dibromide, C,,H,,0,Br,, m. p. 153—154°, colourless needles, 
which is not unchanged by repeated crystallisation and is converted 
by boiling alcohol and V/10-sodium hydroxide (2 mols.) into a mixture 
of a-bromo-1-benzylidene-5-methylcoumaran-2-one, m. p. 135—136°, 
yellow needles, and 7-methylfavonol, m. p. 160°, faintly yellow needles 
(acetate, m. p. 122—123°, colourless needles), The isomeric 1-benzoyl- 
5-methylcoumaran-2-one, m. p. 84—86°, rosettes of yellow needles, 
prepared from a-bromo-1-benzylidene-5-methylcoumaran-2-one and 
sodium hydroxide in boiling aqueous alcohol, forms a yellow, non- 
fluorescent solution in concentrated sulphuric acid (the solution of 
7-methylflavonol is yellow with a blue fluorescence) and reacts with 
benzenediazonium chloride in very dilute alkali to form 5-methyl- 


coumaran-| : 2-dione-l-phenylhydrazone, C,H,Me< 97 o:N *NHPh, 


m. p. 239°, golden-yellow, pearly leaflets. 

A survey of the preceding results shows that the production of a 
flavonol derivative is facilitated when the benzylidenecoumaranone 
dihaloid contains a methyl or methoxy-group or a chlorine atom 
in the para-position to the oxygen atom of the coumaranone ring, and 
is retarded by a methyl or methoxy-group in the meta-position, or by 
two methoxy-groups in the benzylidene nucleus. 

Since dimethoxybenzylidenecoumaranone dihaloids readily lose 
hydrogen haloid with the formatiou.. of a-haloiddimethoxybenzylidene- 
coumaranones, and also give poor yields of flavonol derivatives, the 
explanation of the formation of the latter advanced by Auwers and 
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Miiller (loc. cit.), which involves the intermediate production of 
a-haloidbenzylidenecoumaranones, must be incorrect. It is shown 
experimentally that a-haloidbenzylidenecoumaranones do not yield 
flavonols by treatment with dilute alkali. Consequently, a flavonol is 
produced from a benzylidenecoumaranone dihaloid only when the 
rupture of the coumaranone ring occurs more readily than the elimina- 
tion of hydrogen haloid. Probably the course of the reaction is 
represented by the scheme : 


‘ O- / " OH XCHPh 
CpA< 9 >CX CHXPh —~> C< og éx(OH) 
O—CHPh O--CPh 
CHi<c0.d0 ae CH. 00.0-08" 


C. 8. 


Oxindigo (2: 2’-Diketo-A''’-dicoumaran]. K. Fries, A. 
HasseLpacn, and L. Scnréper (Annalen, 1914, 405, 346—372). 
—2:2’-Diketo-A’*”-dicoumaran (oxindigo) (Fries and Hasselbach, 
A., 1911, i, 150) is extensively decomposed by alkaline reducing 
agents, but yields well-defined reduction products in acid solution. 
By reduction with zine dust and boiling acetic anhydride, 
it yields 2 : 2’-diacetoxy-1 : 1’-biscoumarone (oxindigo-white diacetate), 
OoH<- >00<,, >OH, m 221° (sintering at 
64 SC(OAc) SO(OAc)~ “ee ™ P. 8 
210°), needles, which is readily re-oxidised to oxindigo. By boiling 
with zinc dust and glacial acetic acid, 2:2’-diketo-A'‘’-dicoumaran 


yields a substance, C,,H,,0,, m. p. 119°, almost colourless prisms, 
which cannot be oxidised to oxindigo and is probably 2 : 2’-dihydroxy- 


A''"-dicoumaran, C, 8 OHOH re: Con (OH) >C,H,. 

In contrast to its nitrogen and sulphur isologues, 2 : 2’-diketo- 
A’*”-dicoumaran easily reacts additively with primary amines. (The 
only recorded case of a similar reaction in the series of indigoid dyes 


is that of gallorubin [Feuerstein and Brass, A., 1904, i, 344], which 
also contains the coumaran ring). The additive compounds have the 


formula 0,H,<,0>C(NHR)-CH<()>0,H,, and are decomposed 


into their two generators by mineral acids. 1-Anilino-2 : 2'-diketo- 
1: 1'-dicoumaran, C,.H,,0,N, m. p. 209°, yellow needles, is prepared 
from oxindigo and aniline in boiling benzene. The additive compound 
with p-aminodimethylaniline, m. p. 203°, is identical with the 
condensation product of 2-coumaranone and 1-p-dimethylaminoanil- 
coumaran-l : 2-dione (Fries and Hasselbach, Joc. cit.). It is soluble in 
aqueous alcoholic sodium hydroxide without undergoing any profound 
change, and is recovered by acidifying the solution with acetic acid. 
By shaking the alkaline solution with benzoyl chloride, a substance, 
C3,H,,O,No, m. p. 220°, is obtained, which is probably 


OBz-C,H,-C0-O(:N-C,H,-NMe,)C<p 0) 0,H,. 


This substance forms a red solution in concentrated sulphuric acid, 
which yields oxindigo and p-aminodimethylaniline by dilution with 
water, and is converted by a mixture of glacial acetic and concentrated 
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hydrochloric acids into p-aminodimethylaniline and a substance, 
C,)H,,0,, m. p. 148°, yellow prisms, which doubtless has the formula 


OBz-0,H,-C0-00-0< 082) S0,H,, because its hydrolysis by sodium 


acetate yields oxindigo, and, moreover, as an a-diketone the substance 
reacts with o-phenylenediamine to form a quinoxaline, C,,H,,0,N,, 
m. p. 102° (decomp.), greyish-yellow powder. 

By heating with hydrogen chloride in glacial acetic acid in a sealed 
tube in the water-bath, 2 : 2’-diketo-A’'’-dicoumaran yields o-hydroxy- 
phenylglyoxylic acid and a substance, C,,H,,0,, sintering at 228°, m. p. 
255° (decomp.), dark red, metallic crystals, which is isomeric with, but 
apparently not nearly related to, the diketodicoumaran, forms a 
sodium salt, C,,H,O,Na, and acetyl derivative, m. p. 242°, red crystals, 
and is changed in boiling nitrobenzene into an isomeric substance, 
C,,H,,0,, m. p. 223°, red crystals (acetyl derivative, m. p. 153—154°, 
citron-yellow crystals). 

2 : 2’-Diketo-5 : 5'-dimethyl-A’*"-dicoumaran, C,,H,,0,, m. p. 296° 
(decomp.), stout, yellow needles, has been prepared from 5-methylcou- 
maran-2-one, and 4:4'-dichloro-2 : 2'-diketo-A'‘"-dicoumaran,©,,H ,O,Cl,, 
yellow crystals sintering at 288°, m. p. 320°, from 4-chlorocoumaran- 
2-one, by series of reactions quite similar to those whereby 2 : 2’-diketo- 
4'*"-dicoumaran is produced from 2-coumaranone (Fries and Hassel- 
bach, loc. cit.). 

1-p- Dimethylaminoanil-5-methylcoumaran-2-one, 


0,H,Me<>0:N-0,H,-NMe,, 


m. p. 152°, forms red crystals from alcohol or large prisms with bluish- 
black shimmer from benzene. The condensation product, 


O,H,Me<0 >0(NH-0,H,-NMe,)-CH<I0>0,H, Me, 

m. p. 245° (decomp.), reddish-brown needles, yields p-aminodimethyl- 
aniline and dimethyloxindigo by treatment with acetic and concen- 
trated hydrochloric acids. Dimethyloxindigo is reduced to 2: 2’-di- 
acetoxy-5 : 5'-dimethyl-1 : 1'-dicoumarone, m. p. 205°, colourless needles, 
by zine dust and acetic anhydride, and to 2: 2’-dihydroxy-5 : 5'-di- 
methyl-A*'"-dicoumaran, m. p. 172°, faintly yellow prisms (diacetate, 
m. p. 137°), by zine dust and glacial acetic acid. By treatment with 
hydrogen chloride in glacial acetic acid at 100°, dimethyloxindigo 
yields 2-hydroxy-p-tolylglyoxylic acid and a compound, C,.H,,0,, 
m. p. 246° (decomp.), dark red crystals. 

p-Chlorophenol and chloroacety! chloride react at 130—140° to form 
p-chlorophenyl chloroacetate, m. p. 36°, b. p. 181°/45 mm., which is 
converted into 5 : w-dichloro-2-hydroxyacetophenone, 

OH:C,H,Cl-CO-CH,Cl, 

m. p. 65°, colourless needles, by aluminium chloride at 140—150° and 
subsequent treatment with ice. 

5 : w-Dichloro-2-hydroxyacetophenone is converted by boiling alcohol 
and hydrated sodium acetate into 4-chlorocoumaran-2-one, m. p. 117°, 
leaflets, which forms a benzylidene derivative, 


O,H,C1<G>0:cHPh, 
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m. p. 169°, pale yellow needles. 4-Chloro-1-p-dimethylaminoanil- 
coumaran-2-0ne, CH,0IX)>O:N-C,HyNMe,, m. p. 168—169°, 


forms red needles with a golden lustre. The condensation product, 
4: 4'-dichloro-2 : 2 ean p-dimethylaminoantlino-1 : 1'-dicowmaran, 


0,H,01<C? >0(NH-0,H,-NMe,)- oH<oY>0,H,C1, 
m. p. 214° ( ae ), erystallises in brownish-red needles. C. 8. 


2-Thionaphthen-2-coumaroneindigo [Thionaphthenquinone- 
A*"-coumaran-2’-one]. K. Fries and E. Bartnotomius (Annalen, 
1914, 405, 373—394). Tas eer A*:"-coumaran-2'-one 


(2 - thionaphthen - 2 -coumaroneindigo), C,H maar O<G0 Ge H,, 


sintering at 272°, m. p. 292°, red needles with a faint yellowish-green 
reflex, is prepared by a method quite analogous to that used in the 
preparation of 2:2’-diketo-A'‘'-dicoumaran (preceding abstract). 
1-p-Dimethylaminoanilcoumaran-1 : 2-dione and 3-oxythionaphthen 
react in boiling toluene to form the additive compound, 
C,H, <CO>0(NH-0,H,-NMe,)-CH< 2? >0,H, 

m. p. 220° (decomp.), reddish-brown needles ; this substance, which is 
also produced from 2-coumaranone and thionaphthenquinone-p-dimethyl- 
amino-2-anil (Pummerer, A., 1910, i, 510), is decomposed into p-amino- 
dimethylaniline and thionaphthenquinone-A*‘'-coumaran-2’-one by 
mineral acids. 

The fact that the same additive compound is obtained in each of the 
preceding reactions, although the second method might be expected to 
yield an additive compound of the formula 

1 
C,H, <Q0>0(NH-0,H,-NMe,)-CH<>0,H, 
does not invalidate the explanation previously given of the course of 
the formation of oxindigo (preceding abstract) and similar indigoid 
dyes. The authors are of opinion that in all cases, where such dyes 
are prepared by methods similar to that here mentioned, the first 
product is an additive compound, which decomposes very rapidly into 
the indigoid dye and an amine; only in exceptional cases (oxindigo, 
preceding abstract ; gallorubin, Feuerstein and Brass, A., 1904, i, 344) 
are such additive compounds stable. In this case, the two products 
of decomposition of the additive compound are thionaphthenquinone- 
A*'”-coumaran-2’-one and p-aminodimethylaniline, which, however, 
readily unite, as is shown experimentally, to form the additive 


compound, O,H,<° >c(NH-0,H,NMe,)-CH< 9 >0,H, actually 


isolated. Thionaphthenquinone-A*‘’-coumaran-2-one also combines 
with aniline to form the additive compound, 


OH, <2) >0(NHPh)-CH<O>0,4,, 


m. p. 170—173° (decomp.), ruby-red crystals, and is reduced by zinc 
dust and acetic anhydride to 3 : 2'-diacetoxythionaphthen-2 : 1’ “coumarone 


0,8, <4) COAC)s6., cK MOA°)S0,H, m. p. 193%, colourless needles. 
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The additive compound, 
OH, <QO>0(NH-C,H,-NMe,) CHC >0,H,, 


is soluble in aqueous alcoholic sodium hydroxide, the disodium salt, 
C,,H,,0,N,SNa,, brown needles, being formed. The dimethyl ether, 


OMe-C,H,-CO-C(:N-C,H,-NMe,)-C< COM) SoH, m. p. 204° (de- 


comp.), reddish-yellow plates, and corresponding dibenzoyl derivative, 
m. p. 204°5°, brick-red, rhombic crystals, are prepared by the action 
of methyl sulphate and benzoyl chloride respectively on the alkaline 
solution. 

The dibenzoy] derivative is converted by boiling glacial acetic and 
concentrated hydrochloric acids into the compound, 

OBz-0,H,-CO-Co-c<C OB) S0,H, 

m. p. 182°, faintly yellow needles, and p-aminodimethylaniline ; the 
former is converted into thionaphthenquinone-A*"-coumaran-2’-one by 
diluting its solution in concentrated sulphuric acid with water. 


The compound, OH-C,H,-CO-CO-CH<>C,H,, m. p. 169°, 


brownish-red needles, has been obtained (i) by hydrolysing the preced- 
ing dibenzoate, C,,H,,0,8, by V/2-sodium hydroxide and boiling 
aleobol; (ii) from. thionaphthenquinone-A’*"-coumaran-2’-one in a 
similar manner, or by boiling it with glacial acetic and concentrated 
hydrochloric acids (by more prolonged heating, a substance, m. p. 280°, 
colourless prisms, is obtained), and (iii) synthetically from ethyl 
o-hydroxyphenylglyoxylate and 3-oxythionaphthen in the presence of 
boiling alcoholic sodium ethoxide. The compound reacts with 
o-phenylenediamine to form the guinoxaline, C,.H,,0,N,S, m. p. 263° 
(decomp.), brownish-red needles, and is converted into thionaphthen- 
quinone-A*"-coumaran-2’-one by heating at about 187° or by solution 
in concentrated sulphuric acid. It is oxidised by alkaline potassium 
ferricyanide presumably to 3-oxythionaphthen-2-carboxylic acid and 
“ thioindigo ” is produced. 

Coumaran-] :2-dione and 3-oxythionaphthen in glacial acetic acid 
at about 80° are converted by concentrated sulphuric acid into thio- 


naphthenquinone-A*** - coumaran-1'-one, OH. <Q>0:0<Ce8 0 , 


m. p. 242°, red needles, which forms a blood-red solution in aqueous- 
alcoholic sodium hydroxide ; the solution becomes pale yellow when it 
is acidified by acetic acid, and yields the indigoid compound when it is 
acidified with concentrated hydrochloric acid. Doubtless the red 
and the yellow solutions contain respectively the disodium and the 
monosodium salts of the hydroxy-acid, 


0,8, <Q>0:c(CO,H)-0,H,-0H, 
formed by the rupture of the lactone ring ; the hydroxy-acid itself 
could not be isolated. 


3-Oxythionaphthen and ethyl oxalate condense in the presence of 
alcoholic sodium ethoxide to form, after acidification, 3-hydroxythio- 
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naphthen-2-glyoxylic acid, C,H,< (OM) c-C0-CO,H, orange needles, 


m. p. 173° (decomp.), or yellow needles containing H,O. It forms a 
violet solution in concentrated sulphuric acid, yields a potassium salt, 
citron-yellow needles, and ethyl ester, m. p. 94°, yellowish-brown 
needles, and reacts with boiling aniline to form oxanilide, the ani, 
m. p. 179°, brownish-yellow needles, of 3-hydroxythionaphthen- 
2-aldehyde, and 3-keto-2 : 3-dihydrothionaphthen-3-anil, 


) CH, <OCRPY)S cn, 
m. p. 87°. C. 8. 


Azomethines Derived from Phenylisooxazolone. ANpRi 
Meyer (Bull. Soc. chim., 1914, [iv], 15, 609—613).—An ineffectual 
attempt to prepare aminophenylisooxazolone by reduction of oximino- 
phenylisooxazolone, and to oxidise it to a symmetrical rubazonic acid. 
Reduction of oximinophenylisooxazolone in dilute alcoholic solution 
with tin and hydrochloric acid yields benzylamine hydrochloride ; the 
platinichloride has m. p. 197—198° (decomp.). Reduction with zine 
and acetic acid produces benzonitrile and benzylamine, with a small 
proportion of a substance, probably aminophenylisooxazolone, which 
could not be isolated. A. J. W. 


N-Demethylocodeine. Orro Drexs and Ernst Fiscuer (Ber, 1914 
47, 2043—2047).—Ethyl azodicarboxylate combines quite generally 
with amines, producing colourless additive products (Diels and Fritzsche, 
A., 1911, i, 957 ; Diels and Paquin, A., 1913, i, 839), the hydrolysis 
of which offers a method for the dealkylation of amines; thus the 
crystalline additive compound of ethyl azodicarboxylate and dimethyl- 
amine on warming with dilute acids undergoes fission into ethyl 
s-hydrazinedicarboxylate, formaldehyde, and methylamine. 

1t has been found that such substances as methylpiperidine, atropine, 
morphine and codeine can be demethylated in this way, and the results 
with the last-named base are described. 

Codeine readily condenses with ethyl azodicarboxylate in methyl- 
alcoholic or acetone solution, and the action needs to be moderated by 
cooling ; the additive compound is a yellow, amorphous powder, which 
on warming with W-hydrochloric acid is resolved into formaldehyde, 
ethyl s-hydrazinedicarboxylate, and the hydrochloride of a substance, 
C,,H,,0,N, designated N-demethylocodeine, derived from codeine by the 
removal of methyl from the nitrogen atom. -Demethylocodeine 
forms small, hexagonal leaflets, m. p. 185°; hydrochloride, needles, 
decomp. near 314° ; diacetyl derivative, needles (from benzene), m. p. 
176—178°. D. F. T. 


Ephedrine and y-Ephedrine. Ernst Scumipt (Arch. Pharm., 1914, 
252, 89—138).—A recapitulation and extension of previous work on 
the constitution of ephedrine and y-ephedrine (this vol., i, 78, and 
earlier abstracts). 

On oxidation with potassium ferricyanide in alkaline solution, 
ephedrine yields benzaldehyde, ammonia and methylamine, together 
with benzylidene-ephedrine, which separates from ether in lustrous, long, 


-~ 
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broad needles, m. p. 72—73°, and is also formed by the condensation 
of benzaldehyde and ephedrine in the presence of aqueous sodium 
hydroxide. The benzylidene compound yields a_ reddish-yellow, 
amorphous platinichloride, and a golden-yellow, microcrystalline 
aurichloride, 2C,,H,,ON,HCI,AuCl,. It is also formed by the oxidation 
of ephedrine with potassium permanganate or with chlorine and bromine 
in alkaline solution. 

Benzylidene-)-ephedrine, obtained by the oxidation of y-ephedrine or 
by the direct condensation of benzaldehyde and y-ephedrine in the 
presence of aqueous sodium hydroxide, crystallises in transparent, 
tabular or leafy crystals, m. p. 65°, and forms a reddish-yellow platini- 
chloride. Both the benzylidene compounds are readily resolved by 
warm hydrochloric acid into their components, and receive the follow- 
ing provisional constitution : 

OH:-CHPh:-CH(NHMe)-CH:CHPh. 

Although ephedrine and y-ephedrine readily undergo interconversion 
when heated with hydrochloric acid at 100°, their hydrochlorides 
remain unchanged when heated with water at 200—205°. 

On distillation in an atmosphere of carbon dioxide, ephedrine and 
y-ephedrine hydrochlorides decompose into propiophenone, ammonia, 
methylamine and trimethylamine. When heated with phosphorus 
pentabromide, both bases are converted into a-bromo-8-methylamino- 
propylbenzene, CHPhBr-CHMe*NHMe, which forms a hydrobromide, 
crystallising in colourless, transparent leaflets or plates, m. p. 174°5° 
(decomp.) ; the hydrochloride also crystallises in leaflets or plates, m. p. 
176—177° ; the platinichloride forms small, lustrous, reddish-yellow 
leaflets, m. p. 188—189° (decomp.); the aurichloride, yellow leaflets, 
m, p. 138—139°. 

The above-mentioned hydrobromide has [a]})-92°54° in aqueous 
solution, and — 92°79° in alcoholic solution. 

The rotation in aqueous solution gradually diminishes, and finally 
becomes positive, owing to the conversion of the bromo-hydrobromide 
into y-ephedrine hydrobromide, m. p. 179°, which is accompanied by a 
small amount of ephedrine hydrobromide, m. p. 205°. 

When heated with acetic anhydride the hydrobromide yields an 
acetyl derivative, CHPhBr-CHMe-CMeAc, crystallising in colourless 
columns, m. p. 175°, [a]i? + 80°0° in aqueous solution. 

On treatment with silver nitrate in aqueous solution the acetyl 
derivative is converted into acetyl-y-ephedrine, which has m. p. 
101—102° and forms a platinichloride. 

B-Methylaminopropylbenzene, CH,Ph-CHMe-NHMe, obtained by 
reducing the bromo-derivative (above) with zinc and hydrochloric acid, 
forms a hydrochloride (colourless, tabular crystals, m. p. 172°, [a] 
+19°14° in aqueous solution), a platinichloride (reddish-yellow needles, 
m. p. 202°), and an aurichloride, crystallising in twisted needles, m. p. 
126°; it is accompanied by methylamine and propylbenzene. 

When kept for fifteen minutes in sulphuric acid solution at the 
ordinary temperature, both ephedrine and y-ephedrine give rise to the 


HPh-O--SO 


compound, 2>0. This forms columnar or tabular, colour- 


H Me-NH,Me 
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less crystals, m. p. 244°, [a]> + 109-09° in aqueous solution, and is also 

obtained by the action of silver sulphate on a-bromo-§-methylamino- 

propylbenzene hydrobromide. It is accompanied by a compound, 
O(CHPh-CHMe-NHMe),, 

which forms a platinichloride, C,,H,,ON,,H,PtCl,.3H,O (small needles, 

m. p. 225—227°), and an aurichloride, B 2HAuCl,, "lustrous needles, 

m. p. 183—184°. 

If the action of the sulphuric acid is continued for five days, 
ephedrine and y-ephedrine are converted into a yellow, amorphous 
substance, which the author considers to be an apoephedrine, 

NHMe-CHMe:CPh:CPh:CH Me-NHMe ; 
the aurichloride, platinichloride, dibromide and additive compound with 
mercuric chloride are all amorphous. 

On treatment with bromine in chloroform solution, ephedrine and 
y-ephedrine give rise to the corresponding hydrobromides. 

The above results confirm the author’s view that ephedrine and 
y-ephedrine are stereoisomerides having the constitution 

OH-CHPh*CHMe*NHMe. 
F, B. 


Preparation of Double Halogen-hydracid Salts of Alkaloids 
of the Morphine Series. C. F. Borarincer & Séune (D.R.-P. 
270575).—These double salts may be obtained by crystallisation from 
solutions containing equimolecular proportions of the separate salts, in 
presence or in absence of a precipitating agent. Descriptions are 
given of : morphine narcotine hydrochloride, short prisms, m. p. about 
200° ; codeine narcotine hydrochloride, prisms, m. p. 200° (decomp.) ; 
and morphine narcotine hydrobromide (+ 2H,O), needles, sintering and 
turning brown at 170°. T. H. P. 


A Base, C,,H,ON, from the Action of Aluminium Chloride on 
o-Nitrobenzyl Chloride and Benzene. Kart Drecusier (Monatsh. 
1913, 35, 533—560).—In the action of aluminium chloride on a 
mixture of benzene and o-nitrobenzyl chloride, a yellow solid, needles, 
m. p. 169°, is obtained as a by-product (Freund, A., 1897, i, 68) ; this 
substance, which gives solutions with a blue fluorescence, has the 
composition C,,H,ON ; it gives a hydrochloride, pale yellow needles, 
m. p. 169° (decomp.), and a mercurichloride, golden-yellow leaflets, 
m. p. 225—232° (decomp.). Ebullioscopic determination of the 
molecular weight in benzene indicates that C,,H,ON represents the 
molecular formula. 

When treated in acetic acid solution with sodium nitrite solution, 
the above base does not appear to undergo diazotisation in the usual 
manner, for on the addition of water it is reprecipitated unchanged ; 
the solution on warming, however, gives a substance, C,,H,,0,N, 
[possibly CO,H-C,H,*NPh:N(OH),], microscopic, yellow needles, m. p. 
365°, which is soluble i in solutions of alkalis, and on reduction by distil- 
lation with zinc dust, by sodium amalgam and alcohol or by tin and 
hydrochloric acid gives acridine or dihydroacridine. The action of nitrous 
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acid on the boiling alcoholic solution of the yellow base yielded a 
substance, yellow needles, m. p. 223—233° (possibly 10-hydroxyacridone). 

The reduction of the yellow base, C,,H,ON, by heating with zinc 
dust or by sodium amalgam and alcohol gave rise to acridine ; attempts 
or acetylate the base by heating with acetic anhydride or acetic acid 
produced acridone, which was also obtained as a by-product in the action 
of nitrous acid on a hot solution of the base in hydrochloric or acetic 
acid. From these results the author draws the conclusion that the 


yellow base is N-phenylanthranil, OH<t>. which structure can be 


made to accord with the general behaviour of the substance. 

The author discusses the probable method of formation of this 
substance and also of acridine, which is another by-product, in the 
original Friedel-Craft’s reaction. A third by-product in the original 
synthesis is a colourless base, C,,H,,N, needles, m. p. 83°; hydro- 
chloride, silky needles, m. p. 205—208°; sulphate, sparingly soluble ; 
acetyl derivative, colourless needles, m. p. 212—213°; mercurichloride, 
yellow. a B. Fe 


Preparation of 2-Phenylquinoline-4-carboxylic Acid. 
CHEMISCHE FABRIK AUF ACTIEN (vorM. E. ScoEerinG) (Austrian Patent, 
63525).—-2-Phenylquinoline-4-carboxylic acid is obtained by the inter- 
action of benzylideneaniline and pyruvic acid, this being effected by 
heating the condensation product of aniline and benzaldehyde with 
pyruvic acid in alcoholic solution. T. H. P. 


Phenyloxindole. R. Srorué (Ber, 1914, 47, 2120—2122).— 
Chloroacetodiphenylamide, CH,Cl-CO-NPb, (Frerichs, A., 1903, i, 
610), when heated with aluminium chloride to 160—180° undergoes 
spe condensation with the formation of phenyloxindole, 


C,H a 4 >CO, colourless leaflets, m. p. 121° ; benzylidene derivative, 


yellow needles, m. p. 121°. Phenylisatin condenses with phenyl- 
oxindole in boiling acetic acid solution containing a little hydrochloric 
acid, the product being diphenylisoindigotin (compare Wahl and 
Bayard, A., 1909, i, 330), reddish-brown needles, m. p. near 305°. It was 
not found possible to prepare phenyloxindole by heating phenylisatin- 
hydrazone, which was obtained in yellow needles, m. p. 192°, from the 
interaction of phenylisatin and hydrazine hydrate in boiling alcoholic 
solution. 

Chloroacetoethylanilide, m. p. 35°, b. p. 165°/21 mm., obtained from 
chloroacety] chloride and ethylaniline in ethereal solution, when heated 
with aluminium chloride at 160° was gradually converted into 
ethyloxindole, needles, m. p. 97°. 

The substance, m. p. 38°, obtained by Auwers and Arndt (A., 1909, 
i, 175) by the action of chloroacetyl chloride on p-thiocresol and 
described as p-thiocresyl chloroacetate, C,H,Me-S-CO-CH,Cl, is in 
reality p-tolylthiolacetyl chloride, C,H Me: 8: CH,°COC], and on 
hydrolysis yields p-tolylthiolacetic acid which is already known. 

D. F. T. 
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New Condensation Products of Carbazoles and Phthalic 
Anhydrides. Bapiscae Anitin- & Sopa-Fasrik (Fr. Patent, 
463508).— When carbazole or its derivatives substituted either at the 
nitrogen atom or in the nucleus are heated with phthalic anhydride or 
its derivatives in the presence of concentrated or slightly diluted 
sulphuric acid, condensation products are obtained which either are 
colouring matters or serve for the production of these. In certain 
cases, it is advantageous to submit the crude condensation products to 
subsequent treatment with a hypochlorite. x a. Be 


Hemopyrrole and the Scission of Hzemin by Oxidation. 
Amanvus Haan (Zettsch. Biol., 1914, 64, 141—160).—A comprehensive 
review of the investigations into the oxidation products of hemin, 
culminating in the synthesis of hematic acid (Kiister and Weller, this 
vol., i, 442) and of the researches on the constituent pyrroles of 
hemopyrrole oil. In connexion with the latter subject, the most 
recent paper under review is dated August, 1912, but important com- 
munications have since appeared (compare Fischer and Eismayer, this 
vol., i, 886). J.C. W. 


Synthesis of Hemopyrrole. I. J. Graspowski and L. Marca- 
LEwskI (Ber., 1914, 47, 2159—2161).—The authors give the term 
“hemopyrrole I” to that constituent of crude hemopyrrole which 
gives a red azo-dye with diazonium salts (A., 1912, i, 923), and has 
been shown to be 2-methyl-5-ethylpyrrole (compare also Piloty and 
Stock, A., 1912, i, 1015). The presence of this substance in hemo- 
pyrrole renders necessary a revision of earlier discussions as to the 
nature of the latter substance (compare Fischer and Bartholomius, 
A., 1912, i, 646). 

2-Methyl-5-ethylpyrrole has now been synthesised by dry distillation 
of methylethylmaleinimide with zine dust and calcium hydroxide in a 
current of carbon dioxide. The distillate was extracted with ether, 
and the solution treated with p-toluenediazonium chloride when a 
mixture of reddish-brown and blue crystals was obtained on evaporation. 
The latter, m. p. 252°, were separated by their much greater solubility 
in chloroform, and were found to consist of the substance (I), whilst the 

CMe:CE CMe-CEt 

x . Mm 
C,H,Me-N,-C——-NH a C<yH-C-N,-C,H, Met”! 
which were needle-shaped, m. p. 256°, were of composition agreeing 
with that of a substance of formula (II). 


former, (1) 


(1) OH MeN, -C C-N,*C,H,Me 


NaN 

Treatment of crude hemopyrrole with p-toluenediazonium chloride 
gives two products agreeing in all respects with the synthetic substances 
described above. D. F. T. 

The Constitution of the Blood and Bile Pigments. III. 
Hans Fiscuer and K. Exsmayer (Ber., 1914, 47, 2019—2027. Compare 
Fischer and Bartholomiius, A., 1913, i, 209, 1236).—It is already 
known that formaldehyde will condense with substituted pyrroles, 
giving dipyrrylmethane derivatives (Fischer and Bartholomius, /oc. 
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cit. ; Piloty, Stock and Dormann, this vol., i, 755). The authors have 
therefore applied glyoxal in place of formaldehyde in the hope of 
obtaining tetrapyrrylethane derivatives. 

Formaldehyde and hemopyrrole readily condense together when 
heated in alcoholic solution containing a little hydrochloric acid, the 
product being di(4 :5-dimethyl-3-ethylpyrryl)methane, m. p. 108° 
(Piloty, Stock and Dormannp, this vol., i, 327, give 99°5—100°) ; picrate 
needles, m. p. 186° (decomp.). Condensation of glyoxal with hemo- 
pyrrole under similar conditions gives rise to the same substance, 
which is not a leuco-compound but a dye, the hydrochloride (a red, 
crystalline solid with a green lustre) imparting a yellow colour to cotton. 

In a similar manner formaldehyde condenses with methyl phono- 
pyrrolecarboxylate, the result being much less satisfactory if the free 
acid is used. The product is di(4: 5-dimethyl-3-w-carboxymethylethyl- 
pyrryl)methane (for formula of free acid see Piloty, Stock and Dor- 
mann, Joc, cit.). This substance, which was obtained in 50% yield from 
glyoxal and methyl phonopyrrolecarboxylate even in neutral solution, 
forms brownish-yellow crystals with a green lustre, m. p. 110—112°; 
’ hydrochloride, small rods with a greenish-red metallic lustre, soluble in 
chloroform to a deep red solution ; picrate, m. p. 192° (decomp.). The 
constitution of this base was confirmed by molecular-weight determina- 
tion in alcoholic solution and by its oxidation (with lead dioxide and 
sulphuric acid) and reduction (with a mixture of hydriodic and acetic 
acids) to hematic acid and phonopyrrolecarboxylic avid respectively. On 
warming with sodium methoxide solution, the compound was bydrolysed 
to the corresponding acid (compare Piloty, Stock and Dormann, loc. cit.) 

The action of glyoxal on 3-acetyl-2 : 4-dimethylpyrrole follows a 
different course, s-tetra(3-acetyl-2 : 4-dimethylpyrryl)ethane, 

CAc*CMe_ 
(thre NH>e Dry aH 
being readily formed on the addition of a little hydrochloric acid to an 
alcoholic solution of these substances. This product, which is closely 
related to the non-isolated leuco-compound of Willstiitter and 
Fischer’s aetioporpbyrin (A., 1913, i, 1251), was obtained as the 
hydrochloride, prisms, decomp. at 210—225°. D. F. T. 

Diphthaloylacridones. A.rrep Eckert and Orroxkar Hatta 

(Monatsh., 1914, 35, 755—763).—1 :2:6 : 7-Diphthaloylacridone 
(annexed formula), red needles, is obtained 


‘a 7 directly and in almost quantitative yield by 
boiling 1-aminoanthraquinone-2-carboxylic 

\ e \co acid, 2-chloroanthraquinone, sodium acetate, 
NH and a little cuprous chloride in nitrobenzene 

oO. din dl © hil for fifteen hours. It forms a greenish- 


yellow solution in concentrated sulphuric 


wT pay A\Nco 24; and the flocculent precipitate obtained 
| by the addition of water readily yields a 


“co \/Z\_ vat which dyes cotton reddish-yellow (in the 
massive state, the acridone forms a vat only 
with great difficulty). 

The constitution of 1 : 2 : 6 : 7-diphthaloyl- 
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acridone is proved as follows. 3-Bromo-2-aminoanthraquinone, m. p. 
307°, orange-yellow leaflets, prepared by boiling 1 : 3-dibromo-2-amino- 
anthraquinone, pyridine, and iron filings with glacial acetic acid, forms 
an acetyl derivative, m. p. 259°, almost colourless leaflets, and a 
benzylidene derivative, pale yellow leaflets. The latter condenses with 
1-aminoanthraquinone-2-carboxylic acid under the conditions mentioned 
above to form a substance, C,,H,,0;N,, brownish-red, microscopic 
needles, by the hydrolysis of which is obtained 9-amino-1 : 2 : 6 : 7-di- 
phthaloylacridone ; by boiling the diazonium sulphate of this with 
alcohol, a diphthaloylacridone, identical with that described above, is 
obtained. 

1-Aminoanthraquinone-2-carboxylic acid condenses with 1-chloro- 
anthraquinone under the conditions described above to form 1 : 2 : 8: 9- 
diphthaloylacridone, copper needles with a blue reflex. 

Attempts to oxidise the methyl group in 2-methyl-1 : 2’-dianthrimide 
have been unsuccessful. When the substance is fused with potassium 
hydroxide and lead oxide (compare D.R.-P. 192436) a product is 
obtained which is quite different from 1 : 2 : 6: 7-diphthaloylacridone. 
C. 8. 


Preparation of Halogenated 5:5-Dialkylbarbituric Acids. 
ALFRED Ernnorn (D.R.-P. 272611).—When 5: 5-dialkylbarbituric 
acids are heated with halogens under pressure, in some cases with 
addition of an indifferent organic diluent, they are converted into 
halogenated derivatives containing the halogens in the alkyl groups. 
These derivatives are soluble in dilute alkali carbonate or ammonia 
solution, from which they are precipitated unchanged by addition of 
acid. 

Bromo-5 :5-diethylbarbiturie acid forms nodular masses of needles, 
m, p. 172—174°. 

Dibromo-5 : 5-dipropylbarbituric acid forms needles, m. P- 176°. 

Chloro-5 : 5-diethylbarbituric acid forms vitreous prisms, m. p. 
199—200°.- = me a: 


Incompatibility of Melubrin with Preparations which con- 
tain Aldehydes. Estimation of Aldehydes. Marc Tirreneau 
(Chem. Zentr., 1914, i, 1368; from Bull. Sci. Pharmacol., 21, 
71—73).—Melubrin, C,,H,,0, N-NH: CH,°SO,Na,H,0, is gradually 
decomposed in aqueous solution into aminoantipyrine, C,,H,,0,N-NH,, 
and sodium methanalsulphonate. For this reason its solutions give 
the same condensation products with aromatic aldehydes as amino- 
antipyrine itself. Anisylideneaminoantipyrine, piperonylideneamino- 
antipyrine, and vanillylideneaminoantipyrine have m. p.’s 168°, 229° 
and 198° respectively. This behaviour of melubrin renders it 
incompatible with preparations which contain aromatic aldehydes ; on 
the other hand, it gives excellent results in the estimation of 
benzaldehyde and its homologues. For this purpose, two molecules of 
melubrin are required for each molecule of aldehyde. Condensation is 
effected in aqueous or feebly alcoholic solution. The condensation pro- 
ducts are soluble in alcohol and are decomposed into their constituents 
by boiling dilute mineral acids. H. W. 
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Bimolecular Nitriles. E. von Meyer (J. pr. Chem., 1914, [ii], 90, 
1—52).—A continuation of previous work (A., 1908, i, 909) on the 
properties and reactions of dinitriles, R-O(NH): OH, ‘ON, 

I. [With Rionarp Friepricu].— Derivatives of Tminopyrazoline and 
Aminopyrazole.—Benzoacetodinitrile and p-toluoacetodinitrile react 
with hydrazine hydrate in alcoholic solution at 150—200°, yielding 
5-iminopyrazolines (I), the salts of which are derived from the 
tautomeric 5-aminoisopyrazole formula (II). : 

L) NHN 7B i ae 
(I) <ccvH): H, ( O(NH,): 
5-Imino-3-p-tolylpyrazoline (L, R=C,H,Me), prepared fren p-toluo- 
acetodinitrile, crystallises in white needles, m. p. 143°, and forms a 
hydrochloride, crystallising in pearly, lustrous leaflets, m. p. 252°. 
That the hydrochloride has the constitution represented in (II) 
(R=C,H,Me) has been established by its behaviour towards nitrous 
acid. On successive treatment with sodium nitrite and sodium acetate 
in aqueous solution, it yields a very unstable, crystalline diazo- 
compound, which explodes when rubbed, or when heated at 121°. 
The diazonium chloride crystallises in light yellow ueedles, explodes at 
157° without melting, and is remarkably stable in aqueous solution ; 
it couples with 8-naphthol in alcoholic solution, yielding an azo-dye, 
crystallising in yellowish-red needles, m. p. 237°. 
5-Imino-3-p-tolylpyrazoline reacts with nitrous acid in alcoholic 
solution to form a reddish-brown, amorphous nitroso-compound, and 
with acetic anhydride at the mer | temperature, yielding a mono- 


acetyl derivative, N ee Ay mer , felted, white needles, m. p. 
ep C,H,Me 


221°. The diacetyl derivative, NAc C(NAc)-CH, , white prisms, 


m. p. 163°, is obtained by heating the iminopyrazolone with an excess 
of acetic anhydride. 

1-Phenylcarbamyl-5-imino-3-p-tolylpyrazoline, 

(C,H,)=N er. 

Se aean CO-NHPh, 
prepared from the iminopyrazoline and phenylcarbimide in hot xylene 
solution, crystallises in lustrous, silky, white needles, m. p. 173°, 
yields an acetyl derivative (slender needles, m. p. 161°), and when 
heated above its m. p. is converted into an isomeride, which separates 
from dilute alcohol as a micro-crystalline powder, m. p. 206°, and 
yields an acetyl derivative, m. p. about 204°. The constitution of the 
isomeride is probably represented by the formula 

(C,H,)=N 

H,-C(NH) >N-C(OH):NPh. 

In agreement with this view, it is found that only the acety] deriv- 
ative of the less fusible isomeride is capable of yielding a silver salt on 
treatment with silver nitrate in alcoholic solution. 

1-Acetyl-5 eta.) "74 -3 : p-toly’pyrazoline, 

N 


my NHPh, 


C(C,H,Me)-CH,  >C:N-CO" 
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prepared by the interaction of phenylearbimide and the monoacety] 
derivative of 5-imino-3 : p-tolylpyrazoline i in benzene solution, crystallises 
in slender needles, m. p. 177°, and is isomeric with the preceding acetyl 
derivatives. 
1-Phenylthiocarbamyl-5-imino-3-p-tolylpyrazoline, 
(CpH,Me)-Nv Ag, 
¢H,—C nH)? CS-NHPh, 


obtained by heating the iminopyrazoline with phenylthiocarbimide, 
crystallises in stout prisms, m. p. 196°. 

The hydrochloride of 5-imino-3-p-tolylpyrazoline reacts with benzene- 
diazonium chloride in aqueous = yielding 5-imino-3-p-tolyl-4- 

C,H,Me 

NEC os H): mi -N- NHPh’ 
lises in golden-yellow needles, m. p. 233°, forms a yellow silver salt, 
and yields in hydrochloric acid solution a diazo-compound which couples 
with resorcinol to form a brown azo-dye. 


pyrazolonephenylhydrazone, which crystal- 


(C,H,Me):N. A, 
H,—C(NH)> CO-NH, 
obtained in the form of its hydrochloride by the interaction of semi- 
carbazide hydrochloride and p-toluoacetodinitrile in alcoholic solution, 
crystallises in white leaflets, m. p. 186°, and is hydrolysed by hydro- 
chloric acid to 5-imino-3-p-tolylpyrazoline. 

5-Imino-3-phenylpyrazoline (I. above, R= Ph), prepared from benzo- 
acetodinitrile and hydrazine hydrate, separates from alcohol in lustrous, 
pearly leaflets, m. p. 119°, and forms a hydrochloride, which can be 
diazotised and is, therefore, derived from the tautomeric 5-amino-3- 
phenylisopyrazole (II. above, R=Ph) ; the diazonium chloride explodes 
at 98°, and couples with resorcinol, yielding a reddish-yellow azo-dye. 

On treatment with nitrous gases in boiling glacial acetic acid solu- 
tion, 5-imino-3-phenylpyrazoline yields an amorphous, reddish-brown 


1-Carbamyl-5-imino-3-p-tolylpyrazoline, , 


nitrosoacetyl derivative, No. rn C:N-NO. With acetic anhydride 


it forms a diacstyl derivative, white needles, m. p. 151°, and a mono- 
acetyl derivative, stout prisms, m. p. 162°, which forms a white silver 
salt. 

1-Phenylthiocarbamyl-5-imino-3-phenylpyrazoline, 


CPh——-N 

GH,: nny CS-NHPh, 

prepared by heating the iminophenylpyrazoline with phenylthiocarb- 
imide at 100°, has m. p. 187°. 

II, [With P. Esser. ]—Condensation of Dinitriles with Hsters.— 
Under the influence of sodium or potassium ethoxide, dinitriles con- 
dense with the ethyl esters of formic, phenoxyacetic, and oxalic 
acids, yielding compounds of the type NH:CR-CH(CN):-COR, where 
R=H, -CH,°OPh, and -CO,Et respectively. 

B-Imino-a-formylbutyronitrile, NH:CMe-CH(CHO):CN, prepared 
by condensing ethy! formate with acetodinitrile by means of potassium 
ethoxide in ethereal solution, and acidifying the aqueous solution of 
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the resulting potassium salt, has m. p. 109°. The potassium salt 
reacts with methyl iodide, yielding a methyl ether, 
NH:CMe-C(CN):CH:OMe 
(long needles, m. p. 40°), and when kept in aqueous solution is slowly 
hydrolysed to B-imino-a-formylbutyramide, 
NH:CMe- CH (CHO): CO-NH,, 

which separates from alcohol in needles, m. p. 269°. 

a-Formyl-B-phenyliminobutyronitrile, NPh:CMe*CH(CHO)-CN, ob- 
tained from J-phenylacetodinitrile and ethyl formate in a similar 
manner, has m. p. 102°, 

B-Imino-a-formyl - B - phenylpropionitrile, NH:CPh*CH(CHO)-CN, 
from benzoacetodinitrile, crystallises in needles, m. p. 106‘, and is 
readily hydrolysed to the corresponding amide; the potassium salt 
yields, with methyl iodide, a methyl ether, NH:CPh-C(CN):CH-OMe, 
having m. p. 84°. 

B-Imino-a-formyl-8-p-tolylpropionitrile, 

NH:C(C,H,Me)-CH(CHO)-CN, 

prepared from p-tolylacetodinitrile, has m. p. 122°, and forms a phenyl- 
hydrazone, m. p. 188°; on treatment with benzenediazonium chloride 
and sodium acetate in alcoholic solution, it is converted into a yellow 
azo-compound (a-benzeneazo-a-formyl-a-p-toluoylacetonitrile), m. p. 120°, 
C,H,Me*CO-C(CHO)(CN)-N-NPh. Ethyl phenoxyacetate readily con- 
denses with acetodinitrile in ethereal solution in the presence of 
potassium ethoxide, yielding B-imino-a-phenoxyacetylbutyronitrile, m. p. 
96°, NH:CMe-CH(CN)-CO-CH,°OPh, together with an tsomeride, 
mw. p. 123°, which constitutes the main product of the reaction. The 
more fusible a-isomeride is present in the condensation product in the 
form of its potassium salt, and is isolated by extraction with water and 
subsequent acidification with hydrochloric acid. 

The insoluble residue consists of the jess fusible f-isomeride, for 
which the following formule are suggested : 

NH,*CMe:C(CN)-CO-CH,"OPh NH:CMe-C(CN):C(OH)-CH,°OPh. 
In agreement with the first formula it is found that the B-isomeride 
does not form a potassium salt. 

Benzoacetodinitrile and ethyl phenoxyacetate give rise to B-imino- 
a-phenoxyacetyl-B-phenyl propionitrile, NH:CPh-CH(CN)-CO-CH,-OPh, 
which also exist in two isomeric forms. The a-isomeride has m. p. 87°, 
and is present in the condensation product in the form of its potassium 
salt ; on treatment with benzenediazonium chloride it is converted into 
an azo-compound (a-benzeneazo-a-phenoxyacetylbenzoylacetoniirile), 

OPh-CH,*CO-C(CN)(COPh)-N:NPh, 

which crystallises in golden-yellow leaflets, m. p. 110°. The B-isomeride 
has m. p. 114°, and constitutes the main product of the reaction. 

p-Toluoacetodinitrile yields B-imino-a-phenoxyacetyl-B-p-tolylpropio- 
nitrile, NH:C(C,H,Me)-CH(CN)-CO-CH,-OPh, which was isolated in 
only one (the 8-) form, having m. p. 148°. Zthyl y-imino-B-cyano- 
a-ketovalerate, NH:CMe*CH(CN)-CO:CO,Et, prepared from aceto- 
dinitrile and ethy] oxalate, has m. p. 90° and is readily hydrolysed 
to the corresponding acid, m. p. 168°, an aqueous solution of which, on 
acidification with hydrochloric acid, slowly deposits y-imino-a-keto- 
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B-carbamylvaleric acid, m. p. 268°, NH:CMe-CH(CO-NH,)-CO-CO,H. 
The silver and ammonium salts of the two last-named acids are 
mentioned. Lthyl y-imino-B-cyano-a-keto-y-phenylbutyrate, 
NH:CPh:CH(CN)°CO-CO,Et, 

obtained in the form of its potassium salt from benzoacetodinitrile and 
ethyl oxalate, has m. p. 90°, and on treatment with ammonia in ethereal 
solution yields the corresponding amide, m. p. 199° (decomp.); the 
potassium salt is hydrolysed in acid solution to y-<imino-a-keto-B- 
carbamyl-y-phenylbutyric acid, NH:CPh:CH(CO-NH,)-CO-CO,H, 
m. p. 259°. 

The following compounds were prepared from p-toluoacetodinitrile 
in a similar manner: y-imino-B-cyano-a-keto-y-p-tolylbutyric acid, 
white needles, m. p. 283°; ethyl ester, m. p. 142°, and amide, slender 
needles, m. p. 206°. Both the acid and ester are hydrolysed by boiling 
aqueous sodium hydroxide to oxalic acid and [-imino-B-p-tolylpro- 
pionamide, C,H,Me-C(NH)-CH,°CO-NH,, which has m p. 177°, 
and is also obtained by heating p-toluoacetodinitrile with alcoholic 
potassium hydroxide. 

B-Imino-a-formy!-B-phenyl-a-methylpropionttrile, 

NH:CPh-CMe(CHO):CN, 
prepared from benzopropiodinitrile and ethyl formate in the presence 
of potassium ethoxide, crystallises in leaflets, m. p. 133°, and forms a 
yellowish-white potassium salt. 

III. [With G, Harnset.|—Derivatives of B-cyanoquinoline.— 
o-Aminobenzaldehyde, o-aminoacetophenone, and isatic acid undergo 
condensation with dinitriles, yielding derivatives of 3-cyanoquinoline, 
as shown in the following scheme: 

CO-R JH,*CN CR:0-CN 

C,H, NH, — =H,0+NH, +0, <y tn ; 
3-Cyano-2-phenylquinoline-4-carboxylic acid, prepared by heating 
benzoacetodinitrile with isatic acid in alcoholic solution in the presence 
of zine chloride, crystallises in slender, white needles, m. p. 267—268°. 
3-Cyano-2-p-tolylquinoline-4-carboxylic acid, obtained in a similar 

manner from p-toluoacetodinitrile, forms white prisms, m. p. 215°. 

When heated in glacial acetic acid solution at 150°, o-aminoaceto- 
phenone and acetodinitrile yield 3-cyano-2 : 4-dimethylquinoline, which 
crystallises in white needles, m. p. 161—162°, yields a picrate (yellow 
needles, m. p. 203°), and is hydrolysed by concentrated hydrochloric 
acid at 180° to 1 : 4-dimethylquinoline-3-carboxylic acid, white needles, 
m. p. 231°, and the corresponding amide, small needles, m. p. 198° ; the 
acid yields a hydrochloride, which forms prismatic crystals, and is readily 
hydrolysed by water. 

3-Cyano-2-phenyl-4-methylquinoline, prepared from benzoacetodi- 
nitrile and o-aminoacetophenone in a similar manner, crystallises in 
long, white needles, m. p. 166—167°; 2-phenyl-4-methylquinoline- 
3-carboxylic acid forms white needles, m. p. 284—285° (decomp.) ; the 
amide crystallises in clusters of needles, m. p. 189—190°. 

3-Cyano-2-p-tolyl-4-methylquinoline crystallises in yellow needles, 
m. p. 133°. 

When heated at 120°, o-aminobenzaldehyde condenses with aceto- 
3x22 
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dinitrile, yielding 3-cyano-2-methylquinoline, white needles or prisms, 
m. p. 131°. 

3-Cyano-2-phenylquinoline, prepared from benzoacetodinitrile and 
o-aminobenzaldehyde in alcoholic solution at 180°, forms white needles, 
m. p. 193—194°, and is hydrolysed by hydrochloric acid to 2-phenyl- 
quinoline-3-carboxylic acid, small needles, m. p. 230° (decomp.). 

IV. [With P. Berce, R. Ozner, and E. Scaterrer].—Action of 
Various Acids on Dinitriles. In aqueous solution dinitriles are hydro- 
lysed by acetic, oxalic and mineral acids to cyano-ketones : 

R-O(NH)-CH,-CN + H,O = NH, + R-CO-CH,°CN, 

The action has been quantitatively followed in the case of aceto- 
nitrile, benzoacetodinitrile, and p-toluvacetodinitrile by determining 
the diminution in the concentration of the acid. It is found that 
acetodinitrile is much more readily hydrolysed than the two remaining 
nitriles, the rates of hydrolysis being in the ratio 30: 4:7 in the order 
given. 

The interaction of dinitriles and anhydrous organic acids depends 
on the nature of the acid and nitrile, and also on the conditions under 
which the reaction is carried out. Cyanoacetic, a-hydroxyisobutyric, 
succinic, glycollic, and malic acids give rise to aminocyanopyridines : 
2R-O(NH)-CH,-ON = NH, +N<opeevony OR. The water sim- 
ultaneously produced by the action of the ammonia on the acid may 
lead to a partial or complete displacement of the amino-group by 
hydroxyl. If the reaction is carried out in alcoholic solution, displace- 
ment of the amino-group by the ethoxy-group may also take place. 
A remarkable difference in the behaviour of benzoacetodinitrile and 
p-toluoacetodinitrile towards mandelic acid has also been observed. 
Whilst p-toluoacetodinitrile gives rise to a 2-pyrrolone, thus : 
C,H,Me-C-NH, , OH-¢O C,H,Me-C-NH-CO 


cn-CH * on-CHPh~ 7429+ (IT) Gy.G—CuPn’ 
benzoacetodinitrile is converted into a 3-pyrrolone, as shown in the 
following scheme : 


CPh-NH, OH-CHPh CPh‘NH-OHPh 
rH 2 = 
ON-CH +on-cGo = 2829+ (LY) Gony—do 


When heated with anhydrous cyanoacetic acid at 140°, acetodinitrile 
yields 6-amino-3-cyano-2 : 4-dimethylpyridine, which is accompanied by 
a substance, C,,H,,0,N,, crystallising in needles, m. p. 220°; if the 
components are not anhydrous, 3-cyano-6-hydroxy-2 : 4-dimethylpyridine 
is produced. 

The action of succinic acid on p-toluoacetodinitrile in alcoholic 
solution at 150° leads to the formation of 3-cyano-6-hydroxy-2 : 4-di-p- 

dine C(OH)—— ° 
tolyl pyridine N<olc, H,Me): O(N) O,H,Me, m. p. 265°, 
together with a small amount of 6-amino-3-cyano-2 : 4-di-p-tolyl- 
pyridine, m. p. 165°, which forms a picrate, m. p. 205°. 

When heated with glycollic acid in alcoholic solution, benzoaceto- 
dinitrile is converted into 3-cyano-6-ethoxy-2 : 4- diphenylpyridine, 
slender needles, m. p. 141—-142°; if the reaction is carried out in a 
sealed tube at 150°, the ethoxy-derivative is accompanied by 6-amino- 
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3-cyano-2 : 4-diphenylpyridine, which crystallises with }H,O in needles, 
m. p. 213°, and yields a deep yellow picrate. 

3-Cyano-6-hydroxy-2 : 4-diphenylpyridine, prepared by heating benzo- 
acetodinitrile with a-hydroxyisobutyric acid in alcoholic solution at 
150°, crystallises in lustrous, silky needles, m. p. 192°, with previous 
sintering at 143°. 

The above-mentioned 3-cyano-6-ethoxy-2 : 4-diphenylpyridine is con- 
verted by the action of hydrochloric acid at 200° into 6-hydrowy-2 : 4- 
diphenyl pyridine, which crystallises in slender needles, m, p. 208°. 

4-Cyano-3-phenyl-5-p-tolyl-2-pyrrolone (formula III above), prepared 
by heating p-toluoacetodinitrile and mandelic acid in equimolecular 
proportions in alcoholic solutions at 150°, forms slender needles, m. p. 
200°, with previous softening at 150°. It yields a yellow picrate, and 
when heated with hydrochloric acid at 200° is transformed into 


C(C,H seed = . 
Vf on 4 
3-phenyl-5-p-tolyl-2-pyrrolone, NAG ‘Ph’ slender, white 


needles, m. p. 235—-237° 

The interaction of benzoacetodinitrile and mandelic acid under 
similar conditions leads to the formation of 4-cyano-2 : 5-diphenyl- 
3-pyrrolone (formula IV above), which crystallises from alcohol in 
white needles, m. p. 230°, with previous softening at 200°, and yields 
an acetyl derivative (pale yellow prisms, m. p. 134°), a pheny/l- 
hydrazone, slender, grey needles (decomp. 260°), and an oxime, 
crystallising in pale yellow needles, which decompose above 170° 
without melting. 

When heated with concentrated hydrochloric acid at 200°, the 
cyanodiphenylpyrrolone is converted into 2 : 5-diphenyl-3-pyrrolone, 
white needles, m. p. 205°. It is hydrolysed by alcoholic potassium hydr- 

: , CHPh-CO 
oxide to 4-carbamyl-2 : 5-diphenylpyrrolone, N H<op), —bo O-NH, 
which crystallises in small prisms, m. p. 255° (decomp.). 

4-Cyano-b-phenyl-2-methyl-3-pyrrolone, NHC. ON 

yano-5-phenyl-2-methyl-3-pyrrolone, CHMe-CO 
from lactic acid and benzoacetodinitrile, forms small needles, m. p. 170° 
(decomp.), yields an acetyl derivative, m. p. 185° (decomp.), and when 
heated with hydrochloric acid is transformed into 5-phenyl-2-methyl- 
3-pyrrolone, pale yellow needles, m. p. 215°, with partial decomposition. 

Attempts to condense benzoacetodinitrile with oxalic acid in alcoholic 
solution at 100° resulted in the formation of w-cyanoacetophenone ; 
at 170°, 3-cyano-6-hydroxy-2 : 4-diphenylpyridine is produced. 


, prepared 


F. B. 


Preparation of 2- or 3-Antipyrylquinoline-4-carboxylic 
Acids. Farswerke vorm. Meister, Lucius & Brinine (D.R.-P. 
270487).—These compounds, obtained by the interaction of 4-acetyl- 
1-pheny!-2 :3-dimethylpyrazolone or its homologues with isatin in 
alkaline solution, show the actions both of 1-phenyl-2 : 3-dimethyl-5- 
pyrazolone and of the quinoline-4-carboxylic acids and find therapeutic 
application. 
2-Antipyrylquinoline-4-carboxylic acid, m. p. 266—268°, and 


i. 1002 ABSTRACTS OF CHEMICAL PAPERS. 


3-antipyryl-2-methylquinoline-4-carboxylic acid or 2-methylantipyryl- 
quinoline-4-carboxylic acid, m. p. 238—239°, are described. 
4-Acetyl-1-phenyl-2 : 3-dimethyl-5-pyrazolone, 


obtained by the action of acetyl chloride on 1-phenyl-2 : 3-dimethy]- 
5-pyrazolone in presence of ammonium chloride, forms colourless 
crystals, m. p. 150—151°, and gives a red coloration with ferric chloride 
in aqueous solution. 
1-Phenyl-2 : 3-dimethyl-4-acetonyl-5-pyrazolone, 
NMe——-NPh 
CMe<ocu, Ac):CO ’ 
m. p. 87°, gives a red coloration ‘with ferric chloride in aqueous 
solution and is obtained by the action of chloroacetone and sodium 
hydroxide on 1-phenyl-3-methyl-5-pyrazolone and methylation of the 
1-phenyl-3-methyi-4-acetonyl-5-pyrazolone thus obtained. T. H. P. 


The Interaction of Bicyclic Ammonium Compounds and 
Secondary Cyclic Bases. The Stereochemistry of Tervalent 
Nitrogen. M. Scuourz (Ber., 1914, 47, 2162—2170).—It is known 
from the earlier work of the author that o-xylylene bromide reacts 
with secondary amines, giving rise to substituted ammonium bromides 


of the type C,H, <C> NRR’Br, which on heating with ammonia 
produce bases with two secondary amino-groups as indicated by the 
formula C,H, ome NHR" With the product, 


H 
CH NBC on CH CH 


obtained from ae * bromide and piperidine, the action of 
ammonia causes a widening of the ring, forming a structure 
H,’NH-CH,:CH, 
CCH NE. CHSC, CH: 
(A., 1898, i, 305, 383, 471, 565, 567). By allowing xylylenepiperi- 
dinium bromide to react with piperidine a compound was obtained to 
which the structure C,H,(CH,*NOC,H,,), was ascribed, but if the 
behaviour of xylylenepiperidinium bromide towards piperidine is the 
same as towards ammonia a compound of the structure 
CH,°N-CH,°CH, 
C Pi: OP CH,, 
me ‘N: CH, ‘CH, / 

might be expected. A decision between these two alternative formule 
by direct methods is not easy, but with compounds of an analogous 
nature, the occurrence of isomerism has been observed, which is 
explicable only by the latter representation (compare Scholtz and 
Wolfrum, A., 1910, i, 771). 

In the same manner as piperidine, 2-methyldihydroindole reacts 
with o-xylylene bromide in the presence of alkali hydroxide in hot 
alcoholic solution, giving o-xrylylene-2-methyldihydroindolium bromide, 
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OH <> NBO °>0CH,, colourless, tetragonal prisms (with 


1H,0, from water), which melts in its water of crystallisation at 
135—140°, and, after re-solidifying, melts again at 207°; the 
anbydrous substance crystallises from a mixture of chloroform and 
ether in hexagonal tablets ; the more sparingly soluble iodide, obtained 
by precipitation from the bromide by potassium iodide, forms stellar 
aggregates of needles, m. p. 220°; the chloride, obtained from the 
bromide by the action of silver chloride, forms hexagonal tablets, 
m. p. 210°. 

When the above bromide is heated with aqueous ammonia for ten 
hours at 200° in a sealed tube, propylenephenylens-o-xylylenediamine, 
CH OH NHC, CH» is obtained as an almost colourless, 
viscous oil, b. p. 250—255°/16 mm., with slight decomposition. The 
presence of two secondary amino-groups in this substance was 
confirmed by treating with o-xylylene bromide and alkali hydroxide 
when a bromide of the structure 

~CH,'NBr(C,H,,)*CHM: 
CH OH? NBC H)—C,H,> Ce 
colourless prisms, m. p. 112°, was obtained, and was converted by 
successive treatment with silver oxide and chloroplatinic acid into the 
platinichloride, orange-yellow needles, m. p. 177° (decomp.). 
2-Methyldihydroindole, when heated for eight hours at 200° with 
o-xylylenepiperidinium bromide in alcoholic solution, gave rise to (a) 
o-xylylenepiperidyl-2-methyldihydroindyl, colourless needles, m. p. 87° 
(dimethiodide, colourless needles, m. p. 173°, with decomp.), for which, 
on account of the existence of an isomeride, the structure 


H,*NC;H 
OHH NOH” 
is rejected in favour of (I). 
CH,"N a fn N-CH,°CH, 
OH, CsHi, DCH, CoH CO oHio pm 
CH,*N—C,H,° CH,*N-CH,°CH, 
1.) (II.) 


When o-xylylene-2-methyldihydroindolium bromide and piperidine 
were heated together in the presence of water, an isomeride (8) of the 
preceding substance was obtained in colourless prisms, m. p. 102°; this 
is 2 strong, reducing agent, liberating silver from silver nitrate in the 
presence of acetic acid ; it forms a methiodide, tablets, m. p. 200°; 
perchlorate, sparingly soluble prisms, m. p. 182°. Both the a- and 
B-isomerides give deep red solutions in nitric acid. The existence of 
isomerism is attributed to the situation of the three valencies of 
tervalent nitrogen in one plane, one of the isomerides possessing the 
structure represented by formula (I), whilst the other may be 
represented by formula (II). 

In an analogous manner to the preceding, tetrahydroquinoline reacts 
with o-xylylenepiperidinium bromide in the presence of alcohol at 200°, 
giving a-o-xylylenepiperidyltetrahydroquinolyl, whilst the B-isomeride 
was produced by the interaction of o-xylylenetetrahydroquinolinium 
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bromide, colourless needles, m. p. 233° (previously described as an oil, 
Scholtz and Wolfrum, Joc. cit.), and piperidine in the presence of 
water at 200°. The existence of these isomerides is again explained 


by the formule 


bg NCH, CB Say N-CH,-CH, 
O,H, Hy, CH, and OH, . 0,Hy 
| 
\ou,-N-CH, CH, \OH,N-0,H,:CH, 


The a-isomeride was an oil; dimethiodide, leaflets, m. p. 78°; di- 
picrate, orange-yellow needles, m. p. 116—117°. The f-isomeride 
forms colourless prisms, m. p. 89°; methiodide, stellar aggregates of 
needles, m. p. 206° ; perchlorate, rhombic tablets, m. p. 196°. 

The isomerism in each case was confirmed by molecular-weight 
determination. It is remarkable that, not only do the isomerides differ 
in physical properties but also in chemical, the a-isomerides behaving 
as di-acid bases, whilst the 8-compounds are only mon-acid. All these 
bases exceed brucine in their sensitiveness towards nitric acid, giving 
an intense red coloration even in dilute solution, a similar effect being 
also produced by other oxidising agents. D. F. T. 


Vicine. P. A. Levens (J. Biol. Chem., 1914, 18, 305—311).—The 
author supplements the work of Johnson and Johns on this compound 
(this vol., i, 366,579). Crystalline vicine obtained from vetch meal has 
m. p. 242° and [a]? —11°7°. On heating at 100° with 20% sulphuric 
acid, divicine sulphate, C,H,O,N,,H,SO,,H,O, appeared as a crystalline 
deposit. The compound differed from the sulphates of 4 ; 5-diamino- 
tetrahydropyrimid-2: 6-dione and of 2: 5-diaminotetrahydropyrimid- 
4 : 6-dione, both of which were prepared by Traube’s method (A., 1900, i, 
416) ; but it is regarded as more closely allied to the latter than to the 
former, because of its behaviour towards nitrous acid and urea (uric 
acid formation). 

After the removal of the divicine sulphate, dextrose was recognised 
in the filtrate, and vicine is therefore regarded as a nucleoside com- 
posed of 2 : 5-diaminotetrahydropyrimid-4 : 6-dione and dextrose. The 
following structural formula is suggested, 


w-O(NH,)—=N 
O,H,,0, N<C0-CH(NH,)> Co H. W. B. 


The Diketotriazines. J. Bovcautt (Compt. rend., 1914, 159, 
83—85).—The author has prepared a number of diketotriazines of 
the type R-C<Oo.ny_>CO by the action of warm dilute alkali 
on the semicarbazones of the corresponding a-ketonic acids, the 


reaction being R-O<NS H Ry >CO = H,0+ RC<bo.NE> CO. 
2 2 


The diketotriazines are crystalline substances, insoluble in water, 
but soluble in alcohol. Their melting points are much higher than 
those of the corresponding semicarbazones, and they can often be 
sublimed unaltered. They are acid, and on titration in alcoholic 
solution with phenolphthalein as indicator they behave as monobasic 
acids. They yield alkali salts and aikyl derivatives, The monoalkyl 
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derivatives obtained by the action of the monopotassium salts on 
alkyl iodides are crystalline, have lower melting points than the 
diketotriazines, and are more soluble in organic solvents. They also 
exhibit slight acidity towards phenolphthalein. The dialkyl deriv- 
atives are similarly prepared and have lower melting points than the 
monoalkyl derivatives. Alkalis decompose the monoalky! derivatives, 
giving the corresponding alkylamines. The following diketotriazines 
have been prepared: diketodimethylethyltriazine, CMe,*C,H,O,N,, 
m. p. 285°; diketophenyltriazine, C,H,O,N,Ph, m. p. 262°; diketo- 
p-methoxyphenyltriazine, OMe-C,H,°C,H,ON;, m. p. 273°; diketo- 
benzyltriazine, CH,Ph-C,H,O,N;, m. p. 208°; dtketophenylethenyl- 
triazine, CHPh:CH-C,H,O,N,, m. p. 266°; diketopiperonalethenyl- 
triazine, CH,:O,*C,H,*CH:CH-C,H,0,N,, m. p. 282°. 

The method appears to be general, except for the fact that all 
attempts to prepare diketomethyltriazine (compare Thiele and Bailey, 
A., 1899, i, 169) in this way were unsuccessful. W. G. 


Quinonoid Oxidation Products of Dianisidine and their 
Polymerisation. James Morr (South African J. Sci., 1914, March). — 
By the rapid addition of a slight excess of concentrated aqueous ferric 
chloride to a solution of dianisidine in an excess of dilute hydrochloric 
acid below 25°, a substance, C,,H,,0,N,Cl,, bluish-black crystals, is 
immediately and almost quantitatively obtained, which is regarded as 
the hydrochloride of the quinhydrone of dianisidine and the unknown 
3 : 3’-dimethoxydiphenoquinonedi-imine. The corresponding hydro 
bromide, C.,H,,0,N,Br,, purple crystals, basic nitrate, C,,H,,0,N,(NO,), 
violet-black paste, sulphate, C,,H,,0,N,(SO,), almost black substance, 
and dichromate, C,,H,,0,N,,2H,Cr,O,, blackish-violet cake, are 
described. These salts yield dianisidine by reduction with stannous 
chloride, undergo various colour changes by treatment with water and 
with acids, and yield by treatment with alkalis or aqueous ammonia, 
dianisidine and a base, C,,H,,O,N,, m. p. 220—240°, dark brick-red 
substance. The base yields only dianisidine by reduction with hot 
stannous chloride, and forms olive basic salts and purple acid salts, 
The author regards it as a polymerised, 3 ; 3’-dimethoxydipheno- 
quinonedi-imine having the formula 

N,{C,H,(OMe)-C,H,(OMe)-NH,],, 
and suggests that Willstitter and Kalb’s diphenoquinonedi-imine 
(A., 1905, i, 361) has a similar constitution, An attempt to prepare 
3 : 3’-dimethoxydiphenoquinonedi-imine by oxidising dianisidine in 
chloroform by lead peroxide resulted in the formation of the base, 
C,,H,,0,N,, together with a small amount of a higher polymeride, 
C,,.H,,.0,N,(?), m. p. 245°. C. 8S. 


The Direct Fixation of Metals by Proteins. A. Benepicentr 
and S. ReEBeLio-Atves (Biochem. Zeitsch., 1914, 65, 107—116).— 
A preliminary account is given of the solvent action of serum and egg- 
albumin on finely divided iron. This action takes place when all the 
carbon dioxide which can be removed by a pump has been eliminated, 
and also when the serum has been submitted to prolonged dialysis. 
The action is not a new suspension phenomenon, and the iron taken 
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up is partly masked. Various possible explanations of the action are 
offered by the authors. 8. B.S. 


Composition of the Insoluble Gases Formed by the Decom- 
position of Organic Substances. R. H. Jesse (Chem. Zenir., 
1914, i, 1682; from University of Illinois, Bulletin, 1912, 9, 
47—61).—A gas explosion in a sewer has caused the author to compare 
the composition of the gas with that formed in other reservoirs, 
Methane was present to the extent of 85% in the sewer, compared with 
70—73% in the reservoir. When compared with the figures of other 
investigators, the composition of the gases is shown to vary within 
wide limits, particularly with regard to nitrogen and carbon dioxide, 
The origin of the gases is to be found in the hydrolysis of proteins, 
which are peptonised and also converted into amino-acids, leucine, 
tyrosine and aromatic compounds. Gas is not evolved at this stage. 
Further, the amino-acids are converted into fatty or aromatic acids 
with formation of nitrogen and ammonia. The acids obtained by the 
decomposition of protein substances are transformed into simpler 
acids with evolution of hydrogen and methane. Carbamide is con- 
verted into carbon dioxide and ammonia, which is transformed into the 
carbonate ; cellulose evolves carbon dioxide and hydrogen or methane, 
and yields fatty acids. Butyric and lactic acids are formed from starch 
and sugar, whereby, also, carbon dioxide, hydrogen and water are 
produced. In addition, fats undergo aerobic decomposition, and 
hydrogen sulphide and mercaptan are produced from organic sulphur 
compounds, H. W. 


Influence of the Mineralisation of the Caseins on their 
Solubility. L. Linper (Compt. rend., 1914, 159, 122—124. Com- 
pare A., 1913, i, 1116, 1414).—The soluble caseins of colostrum contain 
less inorganic salts than those of milk. The soluble caseins of milk 
contain from 4°61—8°36% of phosphoric acid and from 7°22—14:97% 
of lime, whilst those of colostrum contain only from 0°6—1°4% of 
phosphoric acid and from 0°37—1°49% of lime. Further, the solubility 
of the caseins in milk serum, or even in water, is greater when they 
contain less mineral matter. W. G. 


The Conjugated Sulphuric Acid from Tendomucoid. P. A. 
Levenr and F. B. La Force (J. Biol. Chem., 1914, 18, 237—240. 
Compare A., 1913, i, 917, 1006).—The analysis of the conjugated 
sulphuric acid obtained from tendomucoid shows that the components 
of this acid are identical with those of chondroitin-sulphuric acid, 
namely, chondrosamine, and glycuronic, acetic and sulphuric acids. 
Since the ratio of nitrogen to carbon was also 1:14, and the substance 
contained only one acetyl group in its molecule, the identity of the 
conjugated sulphuric acid from tendomucoid with that of chondroitin- 
sulphuric acid from cartilage is regarded as established. The melting 
point of the glycuronic acid osazone hydrazide obtained from either 
substance shouJd be 122° (decomp.) instead of 115° as previously 

H. W. B. 


reported, 
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The Chemistry of Proteolytic Ferments. E. Herzre.p 
(Biochem. Zeitsch., 1914, 64, 103—105).—By dialysing a certain 
quantity of pepsin in aqueous solution, a definite amount of substances 
yielding the ninhydrin reaction is obtained in the dialysate. When 
dialysed in 0°18% hydrochloric acid, less of such substances are . 
obtained. The same phenomenon is observed in the case of peptones. 
The degrading action of pepsin in water and 0°18% hydrochloric acid 
is about the same. Peptone solution, both in water and in acid, also 
degrades proteins to the same extent in both solutions, but the peptone 
must be derived from the same protein as the substrate; thus, a 
peptone from egg-albumin will degrade this protein, whereas silk peptone 
will not. Trypsin in aqueous solution on dialysis gives in the 
dialysates substances yielding the ninhydrin reaction, but less of these 
are obtained from trypsin when dissolved in sodium carbonate. 
Trypsin will degrade proteins more rapidly in the presence of car- 
bonates than in pure water. The same happens in the case of amino- 
acids, which degrade proteins; in this case the specificity is not so 
marked as in that of the peptones. On the ground of these experi- 
ments, the author puts forth the theory that pepsin owes its action 
to the peptones it contains, and trypsin to the amino-acids, and as 
peptones and amino-acids can act catalytically (in traces) in degrading 
proteins, there is no ground for regarding pepsin and trypsin as 
ferments. Similar generalisations are made with regard to other 
ferments. * § B.S. 


The Conditions of Action of Pepsin. L. Micwagtis and A. 
MENDELSSOHN (Biochem. Zeitsch., 1914, 65, 1—15).—The optimal 
hydrion concentration for peptic activity is about 4x10-*. Salts 
cause a small transference of this point toward the less acid position. 
Pepsin is a ferment which follows the ordinary dissociation laws, and 
the free cation is the proteolytically active constituent. This peptic 
activity can still be detected when the hydrion concentration reaches 
10-5, and from this point onwards the precipitating (rennin) action 
increases, and the pepsin in an electric field wanders to the anode. 
These facts seem to indicate that the rennet action of pepsin is due to 
the anion. There is no evidence of a special casease which digests the 
casein clot in a medium which is only very slightly acid. 8. B.S. 


Ferments. I. Estimation of Fermentative Change by 
means of the Interferometer. I. Application of the “ Inter- 
ferometric Method” to the Study of Protective Ferments. 
Paut Hirscu (Zeitsch. physiol. Chem. 1914, 91, 440—449).—In 
experiments such as Abderhalden’s test for pregnancy the activity of 
the protective ferments leads to the formation of peptones which 
dissolve in the serum. The author’s method for detecting such changes 
is to measure by means of the interferometer the change in concen- 
tration which occurs in the serum in consequence of the solution in it 
of the peptones. R. V. 8. 


Mechanism of Oxidative Changes. III. Herrmnrich WIELAND 
(Ber., 1914, 47, 2085—2111. Compare A., 1913, i, 1304).—In the 
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last communication, it was shown that certain typical biological 
oxidations are really processes of dehydrogenation ; in other words, the 
catalytic action of the ferments concerned does not consist in an 
activating of oxygen, but rather in such an activating of the hydrogen 
-atoms involved, that they are readily taken up by appropriate 
“ acceptors,” 

The behaviour of aldehydes in presence of ferments is of especial 
interest. Three types of reactions have been recognised, namely, 
oxidation of the aldehyde, accelerated reduction of a third substance, 
such as methylene-blue or p-benzcquinone, and intramolecular redistri- 
bution of the aldehyde into the corresponding acid and alcohol. It is 
considered that these processes can be explained by the action of a 
single ferment, a “‘dehydrase,” and that the assumption of separate 
oxydases, reductases, and mutases is therefore unnecessary. The 
aldehyde reacts in the form of its hydrate, and the ferment activates 
two of the hydrogen atoms, which are then taken up by an “acceptor.” 
This may be oxygen or methylene-blue, etc., or it may be the 
non-hydrated aldehyde, which would account for the mutase action, 
thus, R-CH(OH), + R*CHO=R-CO,H+R:CH,-OH. What the end 
result may be, whether it manifests itself as an oxidation or reduction 
or ‘‘ mutation ” or a mixture of these effects, depends on the concentra- 
tion and speed of reaction of the various “acceptors.” These 
conclusions are illustrated quantitatively in the case of Schardinger’s 
milk ferment and salicylaldehyde. 

In the first place, when salicylaldehyde and fresh, unboiled milk are 
left in an atmosphere of nitrogen, salicylic acid and saligenin are 
formed. In air or oxygen, more acid and less alcohol are formed, 
since the oxygen competes with the aldehyde-anhydride as an 
“acceptor” of the activated hydrogen of the aldehyde-hydrate. In 
presence of methylene-blue, in an atmosphere of nitrogen, still less 
alcohol is formed, the speed at which the dye takes up the hydrogen 
being much greater than in the case of oxygen. Against the 
assumption that all these effects are to be referred to the action of one 
ferment on salicylaldehyde, two objections may be raised, both of 
which have been answered. In the first place, it is necessary to show 
that salicylic acid and saligenin themselves are not affected by the 
ferment, ir the presence of air or methylene-blue, which is, indeed, the 
case, Then it might be argued that a ferment specific to, say, the 
mutase action, would be damaged or destroyed by the presence of, say, 
methylene-blue. It is well known that the milk enzyme soon becomes 
inactive and this is especially so in the presence of the aldehyde, 
oxygen, or methylene-blue. A kinetic study of the above reactions 
shows, however, that the decrease in activity follows the same course 
in each case. This would not be expected if three different enzymes 
a at work, and is, therefore, evidence in support of the ‘‘dehydrase ” 
theory. 

Further studies were made on the influence of the concentration of 
the aldehyde on the reactions. The effect on the reaction depends, not 
only on the speed at which the aldehyde is activated, this being raised 
by increased concentration, but also on the speed at which the 
“acceptor” combines with the hydrogen. The mutase effect in a 
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nitrogen atmosphere is considerably influenced, but not so the 
oxidation in oxygen, since this gas acts very slowly as an “ acceptor.” 
It is therefore possible, under certain conditions of coocentration, that 
more salicylic acid will be formed in nitrogen than in oxygen. 
Methylene-blue, however, acts as an “acceptor” about eight times as 
fast as oxygen, so the reduction of the dye is considerably accelerated 
by raising tbe concentration of the aldehyde, within certain limits. 
Reference must be made to the original for details of the very many 
experiments. Underlying them all, was the separation and estimation 
of salicylic acid and saligenin. For this purpose, the warm mixture 
was treated with 4/-sulphuric acid and left overnight. An aliquot 
part of the filtrate from the casein (usually 150 c.c.) was shaken with 
120, 100, 80, and then 50 c.c. of ether, and the extract was dried and 
concentrated to 5 c.c. in a 30 c.c. bottle. The unchanged aldehyde 
was then removed as the bisulphite compound and the salicylic acid was 
extracted from the ethereal solution by sodium hydrogen carbonate, 
and the saligenin by sodium hydroxide. The respective aqueous 
solutions were decomposed by sulphuric acid, extracted with ether, and 
the extracts were dried and evaporated. The substances were obtained 
pure enough to weigh, but their purity was controlled by titration. 
For the estimation of saligenin, an approximately 0-4% solution was 
treated with an excess of 0°2—0°3N-bromine water, and, after twenty 
seconds, the excess was determined iodometrically.. Under these 
conditions, a constant amount of 5°38 equivalents of bromine is 
absorbed by saligenin. It is extremely difficult to recover the whole 
of these compounds from milk, but 60—65% of the acid and 90% of the 
alcohol may be regularly separated by the above method. J.C. W. 


Mineral Water and Catalysis. Action of Philothion on 
Treatment with Water from Sulphur Springs. J. pe Rey- 
PaitnaDE (Chem. Zenir., 1914, i, 1210; from Bull. gén. Thérap., 
1913, No, 18, 8 pp. Compare A., 1906, i, 999).--The réle of hydro- 
genating ferments and the specific action of the sulphur in waters 
from sulphur springs on philothionic hydrogen are discussed. Hydro- 
gen sulphide is formed in the stomach by the action of the sulphur of 
the gastric juice on the water, and, occasionally, separation of free 
sulphur occurs. The latter, in contact with the philothion of the 
epithelial cells, forms hydrogen sulphide, which is added to that 
derived from the decomposition of sulphides. The hydrogen sulphide 
passes rapidly into the circulation, and, in a more oxidising medium, is 
converted into water and free sulphur, the latter being very finely 
divided or, possibly, in colloidal or atomic form. The sulphur is 
carried by the blood into all the organs, and again combines with philo- 
thionic hydrogen to yield hydrogen sulphide, whilst the philothionic 
hydrogen is regenerated by abstraction of hydrogen from the food. 
The cycle of operations is continuously repeated, and thus the philo- 
thionic hydrogen behaves as a hydrogenating catalyst, yielding 
hydrogen sulphide, whilst, on the other hand, the sulphur behaves as 
an oxidising catalyst, since it ultimately forms water from the free 
oxygen and the hydrogen of the food. Whereas the sulphur of the 
food is incapable of reacting with philothionic hydrogen and is thus 
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without influence, that supplied in the sulphur water increases the 
oxidation of the hydrogen in the foodstuffs. x. W. 


Preparation of Arseno-metallic Derivatives. FarswErkE 
vorM. Meister, Lucius & Brinine (D.R.-P. 270258. Compare this 
vol., i, 345, 761).—In the preparation of these compounds, the use of 
ready-formed arseno-compounds may be avoided, as they may be 
formed by reduction of the corresponding substituted arsenic acids or 
oxides in presence of metallic salts. = m. 2. 


Preparation of Methylglycylphenylarsinic Acid and its 
Reduction Product, Bismethylglycylarsenobenzene. Les Eras- 
LISSEMENTS PouLenc Fréres and Karu Orcustin (Fr. Patent, 462276). 
—Methylglycylphenylarsinic acid, AsO(OH),*C,H,-NMe-CH,-CO,H, 
obtained by hydrolysis of its esters by means of excess of sodium 
hydroxide at about 60° and subsequent acidification, forms small, 
white crystals, and whea heated does not melt, but yields carbon 
dioxide and dimethylaminophenylarsinic acid, which decomposes at 
280—300°. On reduction by means of sodium hyposulphite at a high 
temperature, it is converted into bismethylglycylarsenobenzene, 
CO,H-CH,*NMe-C,H,:As:As:C,H,*N Me-CH,°CO,H. T. HP. 


Preparation of Additive Metallic Derivatives of Arseno- 
phosphorus ‘and Arseno-antimony Compounds. FAaRrBweERKE 
vorM. Meister, Lucius & Brinine (D.R.-P. 270259).—Additive 
compounds of metallic salts with organic arseno-phosphorus and arseno- 
antimony compounds may be obtained by methods similar to those 
described earlier (this vol., i, 345, 761). They are very similar to the 
arseno-metallic derivatives and are of therapeutic value. TT. H. P. 


Physiological Chemistry. 


The Basal Gaseous Metabolism of Normal Men and Women. 
Francis G. Benepict, Lovis E. Emmes, Paut Rots, and H. Monmouts 
Smitx (J. Biol. Chem., 1914, 18, 139—155).—The authors record the 
respiratory exchanges of a large number of healthy persons, male 
and female, with the corresponding temperature and pulse rate. 
The observations were usually made for periods of fifteen minutes, 
the average of several periods, taken on the same or different days, 


being recorded. A discussion of.the results is not appended. 
H. W. B. 


The Sensitiveness of Oxygen Respiration [of the Cell 
Granule] towards Indifferent Narcotics. Orro Warsure 
(Pfliiger’s Archiv, 1914, 158, 19—28).—The respiratory function of 
the granules contained in a centrifugalised extract of liver with 
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dilute potassium chloride solution is depressed 50% by the follow- 
ing concentrations of narcotics expressed in milli-mols. per litre: 
methyl carbamate, 960; urethane, 360; propyl carbamate, 150; 
isobutyl carbamate, 33; tsoamyl carbamate, 14. On the other 
hand, the aqueous extract of liver, containing material dissolved 
out of the granules, has less respiratory power than the suspension 
of granules, and considerably greater concentrations of the 
narcotics must be employed to bring about a 50% depression of 
respiratory power, namely, methyl carbamate 2000 milli-mols. per 
litre, urethane 740, propyl carbamate 500, tsobutyl carbamate 90, 
tsoamyl carbamate 40. The granules, therefore, are not enzymes, 
but organised structures (organisms). H. W. B. 


Elimination of Carbon Dioxide during Manual Labour. 
Gosta Becker and J. W. HamAvartnen (Chem. Zenir., 1914, i, 1359 ; 
from Skand. Archiv. Physiol., 31, 198—240).—The elimination cf 
carbon has been determined for a series of manual workers who 
were employed at their respective occupations in a large breath- 
ing chamber for three experiments, each lasting two hours. 
Experiments were performed on two workers for each occupation, 
and a remarkable similarity was found in the elimination of 
carbon by different persons similarly employed. The varying 
demands of different occupations on the bodily strength of the. 
workers are well marked by the figures obtained for the carbon 
elimination. They are least, for example, for cobblers and tailors, 
greatest for masons and sawyers. The average of the carbon 
elimination (in grams) in the middle of the working period is 15°63 
or 15°56 for cobblers, 11°27 or 12°31 for tailors, 37°07 or 33°28 for 
masons, and 45°50 or 40°96 for wood sawyers. Of female workers, 
sempstresses (7°5 or 8°0) are at one end of the scale, washerwomen 
(25°91 or 16°91) at the other end. H. W. 


The Intake of Methyl Alcohol in Inspiration. A. Lozwy and 
R. von DER Herve (Biochem. Zeitsch., 1914, 65, 230—252).—Rabbits 
and dogs were exposed in a respiration chamber to air containing 
various quantities of methyl alcohol vapour. These amounts could 
be regulated by passing air through methyl alcohol in various 
dilutions in water. The air was measured by a meter, and the 
amount of alcohol was estimated at the beginning and end of the 
experiment. The toxic effects were noticed, and the alcohol in 
- the animal bodies was estimated at the end of the experiment. 
In the presence of only 0°2% of alcohol in the air, quite appreciable 
quantities were taken up by the organism. With alcohol of this 
tension, and up to 0°5%, the saturation of the animal body is 
reached in two hours. With higher concentrations, the times 
required for saturation are markedly longer, and when the tension 
reached 24% the maximal amount is not taken up even after eight 
hours. Fat animals, under similar conditions, take up less alcohol 
than lean ones. This is due to the small solubility in lipoids of 
methyl alcohol ; the coefficient of distribution between oil and water 
is about 24 : 100. 8. B. S. 
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The Absorption and Dissociation of Carbon Dioxide by the 
Human Blood. JoAnne CurisTianseN, C. G. Dovetas, and J. 8. 
Harpane (J. Physiol., 1914, 48, 244—271).—Under normal con- 
ditions, the curve representing the relation between the amount 
of carbon dioxide taken up by fresh, defibrinated blood and the 
pressure of the gas is a very definite constant for the same in- 
dividual, and does not vary very much for different individuals. 
At 40 mm. pressure, 100 volumes of oxygenated human blood take 
up about 50 volumes of gas, and at 80 mm. about 15 volumes more. 
Blood which has been deprived of oxygen takes up more carbon 
dioxide than oxygenated blood under the same pressure. Oxygen 
tends, therefore, to drive out the carbon dioxide, and the action 
depends on the saturation of the hemoglobin. A curve is given 
showing the extent of this action with varying pressures of carbon 
dioxide. By means of these facts, an explanation is offered as to 
the method by which carbon dioxide is driven out of the lungs by 
oxygenation. With the help of these and other data, it is also 
shown how it is possible to calculate the carbon dioxide pressure 
of the venous blood reaching the lungs, and the rate of blood flow 
through these organs. S. B. 8. 


The Rate of Disappearance of Ammonia from the Blood in 
Normal and in Thyroidectomised Animals. Ciara Jacopson 
(J. Biol. Chem., 1914, 18, 133—137. Compare A., 1910, ii, 324; 
1911, ii, 632).—The author has determined the rate of disappear- 
ance of ammonia from the circulating blood after intravenous 
injections of ammonium carbonate, the renal vessels being liga- 
tured to prevent escape through the kidney. The ammonia was 
estimated by a modification of Folin’s method, the normal quantity 
present in cat’s blood being 0°6 mg. per kilo. body-weight. 

So rapidly does ammonia disappear from the blood, that five 
minutes after the injection of ammonium carbonate equivalent to 
100 mg. of ammonia per 100 c.c. of blood, the ammonia content 
of the blood is scarcely above normal. No perceptible difference 
is observed in the case of parathyroidectomised animals, and even 
when the liver is also excluded the ammonia content of the blood 
five minutes after the injection is not more than 8 mg. per 100 c.c. 
of blood. H. W. B. 


The Distribution of Glycogen in the Blood During Resorp- 
tion of Carbohydrates from the Small Intestine. Osw. PoLimantTI 
(Biochem. Zeitsch., 1914, 64, 490—494).—A dog was killed during the 
height of digestion after a diet rich in carbohydrates, and the 
amount of glycogen in various parts of the circulation was deter- 
mined. The following quantities were found in 100 grams of 
blood: in the carotid artery, 58°21 mg.; in the vena cava 
abdominalis, 34°25; and in the portal vein, 96°75. The author 
expresses the opinion that the synthesis of glycogen takes place in 
the intestinal wall. S. B. 8. 


PHYSIOLOGICAL CHEMISTRY. i. 1013 


The Fermentative Properties of the Blood. IV. The 
Proteoclastic Properties of the Formal Elements of the Blood. 
Lupwie Pincussonn and Kurt Rtpicer von Roquss (Biochem. Zeitsch., 
1914, 64, 1—12. Compare A., 1913, i, 788, 1404; this vol., i, 895). 
—The proteoclastic action of the blood corpuscles (intact and 
lysed) from various species on different organs was investigated, 
the Abderhalden dialysis method being employed. It was found 
invariably that no proteoclastic action could be detected when 
ninhydrin was used as the reagent. S. B. 8. 


The Esterase of Blood. VI. Comparative Experiments 
with the Lipase of the Pancreas and the Esterase of the 
Blood. P. Rona and Z. Bren (Biochem. Zeitsch., 1914, 64, 13—29. 
Compare this vol., i, 341).—The optimal activity of the pancreatic 
lipase lies between p=8'3 and 9, a region distinctly more alkaline 
than that found for blood lipase. The anions are the active por- 
tion. The acid dissociation constant is 1°8x 10-7’, as compared 
with 1x10-® for the blood lipase. The two lipases are not there- 
fore identical. The action of the pancreatic lipase is accelerated 
by calcium, barium, magnesium, and manganese salts, which are 
without action on the blood lipase. Sodium fluoride inhibits the 
blood-lipase action to a much larger extent than it does that of 
the pancreatic lipase. The latter appears to act in a hetero- 
geneous, the former in a homogeneous, system. S. B. 8. 


Fibrin in its Relation to Problems of Biology and Colloidal 
Chemistry. The Problem of Blood Coagulation. IV. Forma- 
tion of Gels in Liquid Plasma and Transudates obtained by 
the Action of Acids; the Reversibility of these Gels and the 
Properties of their Sols. The Significance of Alkalescence as 
a Factor in Delaying or Checking Coagulation. E. Hexma 
(Biochem. Zeitsch., 1914, 64, 86—102. Compare this vol., i, 754, 
895).—Gel formation in natural fluids containing fibrinogen 
(transudates, etc.) can be slowed or inhibited by the addition of 
alkalis, but can be caused to take place, on the other hand, by the 
addition of acids or acid salts, until the liquid is near the neutral 
point. Such natural fluids behave towards acids and alkalis in 
the same way as the artificially prepared alkaline hydrosol of 
fibrin. The gels produced from such preparations, and those pre- 
pared from natural liquids by acids, are quite similar in their 
properties. The gels produced by “spontaneous” clotting of 
natural fluids and by serum from natural fluids and alkali 
hydrosols are also similar. All the gels produced by various 
methods are reversible. It is presumed that gel-formation is in 
all cases due to the same protein. S. B. 8. 


Fibrin in its Relation to Problems of Biology and Colloidal 
Chemistry. The Problem of Blood Coagulation. V. E. 
Hexma (Biochem. Zeitsch., 1914, 65, 311—331. Compare this vol., 
i, 754, 895, and preceding abstract).—The author supplements his 
previous work with certain experiments on the influence of salts on 
gel-formation from plasma and transudates. 8. B. 8. 
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The Physico-chemical Mechanism of Hwmolysis by Specific 
Hemolysins. II. The Electrical Conductivity of Sensitised 
Corpuscles and the Action of Inorganic Ferments or Metal- 
sols on them. Upenpra Natu Braeumacuari (Biochem. J., 1914, 8, 
227—229. Compare this vol., i, 347).—The adsorption of ambo- 
ceptor by erythrocytes is followed by a diminution in the electrical 
conductivity of the corpuscles, due to the combination of the 
amboceptor with the corpuscular wall. 

Metal sols, as well as other catalysts, such as animal charcoal, 
platinum black, and colloidal iodine, do not bring about any 
hemolysis of sensitised corpuscles. H. W 


Influence of a Number of Foods on the Secretion of the 
Digestive Glands. Oskar WotrsBere (Zettsch. physiol. Chem., 1914, 
91, 344—-371).—-Meat, meat extract, and milk cause an increase 
in secretion in the proportion to the quantity of food introduced, 
whilst potato, butter, bread, and probably sugar do not. The 
increased secretion is due to “ extractives,” which activate the 
hormone of the pyloric mucous membrane. The amount of secre- 
tion caused by a given stimulus in given circumstances is approxi- 
mately constant. When the amount of secretion is doubled, the 
time required to empty the stomach is not doubled; it is often 
hardly increased. R. V. 8. 


The Dynamic Side of Biochemistry. F. GowLanp Hopkins 
(Rep. Brit. Assoc., 1913, 652—668).—Presidential address to Section I 
(Physiology). Metabolism deals mainly with simple molecules, and 
a very large part of the chemical dynamics of the cell consists 
of simple reactions catalysed by independent specific enzymes. 

C. H. D. 


The Relationships of Lactic Acid to Carbohydrate Meta- 
bolism. I. The Appearance of Lactic Acid in the Urine of 
Rabbit in Phosphorus Poisoning. Orrto von Firtu (Biochem. 
Zeitsch., 1914, 64, 131—155).—No increase in the lactic acid was 
observed in the urine of rabbits which had been fed on greens 
when doses of 0°005 to 0°20 gram of phosphorus were admin- 
istered. On the other hand, such an increase took place 
when much sugar was administered, either immediately after 
poisoning or in the terminal stages of the toxic action. The 
increase, however, was small compared with the amount of sugar 
ingested, and this fact gives the impression that the acid is not a 
direct product of sugar metabolism, but is perhaps derived from 
a “lactacidogen.” There was no relationship between the amount 
of lactic acid in the urine and the alimentary glycosuria. Glycer- 
aldehyde ingestion caused no increase in lactic acid, and dextrose- 
phosphates caused only such an increase as could be due to the 
combined sugar. 8. B. S. 


The Relationships of Lactic Acid to Carbohydrate Meta- 
bolism. II. The Lactic Acid Secretion in the Urine of 
Rabbits which have been Submitted to Low Temperature. 
Orzo von Firtu (Biochem. Zeitsch., 1914, 64, 156—171).—Rabbits 
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in which the body-temperature has been reduced to 30° by 
immersion in a cold bath excrete lactic acid in the urine. This 
phenomenon will happen several times with the same animal, pro- 
vided only that a sufficient interval has elapsed between the 
intervals of cooling. It seems, therefore, that the animal does not 
possess an unlimited supply of material yielding lactic acid 
(lactacidogen). If the animal is submitted to the cooling process 
when on a diet rich in sugar, it tends readily to excrete the acid, 
but if the same animal is cooled when in a condition of starvation, 
after adrenalin injection (so that the body is deficient in carbo- 
hydrates), then the increased excretion of lactic acid will dis- 
appear. The excretion of lactic acid appears to depend in some 
way, therefore, on the condition of the supply of carbohydrate in 
the animal. In one experiment the administration of excess of 
sugar, without cooling, produced an increased secretion of lactic 
acid. 8. B. 8. 


The Influence of a Vitamine-free Diet on the Carbo- 
hydrate Metabolism. Casimir Funk and Count Erwin von 
Scuéxporn (J. Physiol., 1914, 48, 328—331).—Pigeons kept on a 
vitamine-free diet develop hyperglycemia, with a diminution of 
the glycogen of the liver. The hyperglycemia is especially marked 
in a sugar-free diet, which is followed by the disappearance of the 
liver glycogen. The addition of vitamine from yeast to such a 
diet produced in three cases a marked diminution of sugar in the 
blood and a formation of glycogen in the liver. Vitamine appears, 
therefore, to affect the carbohydrate metabolism. In the case of 
the fat-free diet, the glycogen of the liver is increased. S. B. S. 


Nuclein Metabolism. I. Digestion of Yeast Nucleic Acid 
by Human Duodenal Juice. Isolation of Triphosphonucleic 
Acid. 8S. J. Tuannuwavuser (Zeitsch. physiol. Chem, 1914, 91, 
329—335).—The product of this digestion (prolonged for seventy- 
two hours under toluene) does not contain nucleosides or free 
purine bases, but free phosphoric acid is present. From the mix- 
ture a substance, termed triphosphonucleic acid, can be isolated. 
It has the composition CyyH4O.,N,;P3, [a@]i) —19°6°. The rotatory 
power and the titratable acidity of different preparations is the 
same. The substance yields a brucine salt, 

: _ CepH ygOogN15Ps,(Co3Hog0,No)¢, 
which crystallises in prisms, m. p. 200—205°. When hydrolysed 
with ammonia in an autoclave, triphosphonucleic acid yields 
guanosine, adenosine, and cystidine. R. V. S. 


Nuclein Metabolism. II. Metabolism Experiments with 
Adenosine and Guanosine. S. J. THannnmauser and A. Bommes 
(Zeitsch. physiol. Chem., 1914, 91, 336—343).—In rabbite, injection of 
adenosine or guanosine is followed by an increased excretion of 
allantoin corresponding with 40% of the substance injected. In 
healthy men the injection is followed by an increase in the excre- 
tion of uric acid (75—82% of the corresponding amount), but no 
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increase takes place in the uric acid of the blood. In a case of 
severe gout, no increase in uric acid excretion was observed; in 
a less severe case a delayed increase in the excretion of uric acid 
took place. In cases of gout, the amount of uric acid in the blood 
rises after each injection. In three out of four cases of gout, in- 
jection was followed by an attack of gout. R. V. 8. 


Purine Metabolism. I. The Effect of Adrenaline on the 
Elimination of Allantoin in the Dog. W. Fata (Chem. Zentr., 
1914, i, 1360; from Zeitsch. expt. Path. Ther, 15, 356—358. 
Compare Abl, this vol., i, 111).—Experiments show a considerable 
(about 30%) increase in the elimination of allantoin during the 


adrenaline periods. Elimination of uric acid is slightly increased. 
H. W. 


The Nutrition of Mice on Diets containing Simple Food- 
stuffs. F. Réamann (Biochem. Zeitsch., 1914, 64, 30—62).—An 
account is given of a long series of experiments on diets contain- 
ing a mixture of pure proteins (caseinogen, egg-albumin, edestin) 
with starch, fat, and salts. It was found that whereas several 
such diets were sufficient for the maintenance of adult animals, 
they were unsuitable for young individuals, in which often, after 
a short period of development, growth ceased. Certain additions 
to the diet, such as malt extract and yeast, greatly increased the 
efficiency, even when administered to young animals. It is claimed 
that by the last experiments (carried out in 1902) it was demon- 
strated for the first time that it was possible to rear animals on an 
artificial diet compounded of simple food-stuffs. A long series of 
experiments on the value of different proteins is also described ; 
too many factors are, however, involved for any definite con- 
clusions to be drawn. Proteins containing phosphorus (nucleo- 
proteins) and lecithin were not found to be indispensable. The 
author discusses the results obtained by Osborne and Mendel in a 
similar series of experiments, and puts forward a claim for priority. 

8. B. S. 


Experiments with Diets which are Qualitatively Insuff- 
cient. 8. Osexr (Biochem. Zeitsch., 1914, 65, 158—176).—Rye bread 
prepared with water is a far more efficient diet for mice than 
bread prepared from fine wheat flour. The addition, however, of 
milk, pressed yeast, cruder rye and wheat flours, and the extracts 
of the same can increase the nutritive value of the fine wheat 
bread, and even make it equivalent to that of the rye bread. The 
accessory food substances contained in the rye bread can be readily 
extracted with water, but not with alcohol and ether, and are 
apparently, therefore, not identical with the food adjuvants which 
have been obtained from milk. S. B. S. 


Suitability of Hardened Fats for Use as Human Foods. 
K. B. Lenmann (Chem. Zeit., 1914, 38, 798—799).—Hardened fats 
prepared from earthnut, cottonseed and sesame oils were found to 
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contain from 0°1 to 6 mg. of nickel per kilo. of fat, quantities 
which are considerably less than those found occasionally in foods 
prepared in nickel utensils; this slight metallic contamination is 
not injurious to health, and the author is of opinion that hardened 
fats may be used as substitutes for the ordinary edible fats, this 
conclusion being confirmed by the fact that feeding experiments 
with hardened fats yielded satisfactory results. W. P.S. 


The Chemical Determinants of Growth. Casimir Funk and 
ArcninaLD Bruce Macatitum (Zeitsch. physiol. Chem., 1914, 92, 
13—20. Compare Osborne and Mendel, A., 1913, i, 1128).—The 
authors were unable to maintain rats for more than forty-seven 
days on an artificial diet of purified casein, starch, sugar, lard and 
salts, together with butter. The conclusion drawn is that the 
“protein-free” milk used by Osborne and Mendel in their experi- 
ments must contain the growth vitamine, since the rats fed by 
these experimenters on a similar diet plus “protein-free” milk 
were maintained practically as long as rats fed on ordinary food. 

The authors also describe the effect of feeding chickens with 
polished rice with and without the addition of cod-liver oil. With- 
out the addition, the chickens die of polyneuritis within two 
months. The addition of the cod-liver oil prevents polyneuritis, 
but does not promote growth, showing the presence of anti-poly- 
neuritic vitamine and absence of growth vitamine respectively. 
The seven months’ old chicken has not increased in weight during 
the last five months, and possesses no secondary sexual characters. 
A striking photograph showing the relative sizes of chickens fed 
on polished rice and cod-liver oil, and on a normal diet, is 
appended. H. W. B. 


The Movements of the Intestinal Villi. B. F. Hamsieton 
(Amer. J. Physiol., 1914, 34, 446—447).—Microscopical observations 
have been made by the author on the movements of the intestinal 
villi when treated’ with various solutions. Peptone, dextrose, weak 
alkali carbonates, etc., call forth (1) lashing movements, and (2) 
alternating shortening and lengthening of the villi. Dilute hydro- 
chloric acid checks the movements, and the villi return to the rest- 
ing condition and become covered with mucus. Alcohol of 10% 
strength first stimulates, then depresses, and soon stops the move- 
ments entirely. The addition of water or salt solution restores 
activity again. The behaviour to various drugs has also been 
investigated. H. W. B. 


The Action of Univalent Alcobols on the Surviving 
Intestine of the Rabbit. Yas Kuno (Arch. expt. Path. Pharm., 
1914, 77, 206—217).—Portions of the rabbit’s intestine have been 
suspended in isotonic Tyrode solution to which increasing quanti- 
ties of methyl, ethyl, propyl, butyl and amyl alcohols have been 
added, and the effect on the intestinal movements graphically 
recorded. The chief effect is an inhibitory one, which becomes 
more pronounced as one passes from methyl up to the amyl alcohol. 
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With very small doses, the movements may first become slightly 
greater, but this effect soon passes off, and is replaced by inhibition. 
The action of the alcohols alters the extent of the movements of 
the tissue, the actual frequency remaining rr. — 
Ii. W. B. 


Carbon Dioxide Production from the Nerve Fibre in an 
Atmosphere of Hydrogen. Surro Tasurro and H. 8. Apams (Amer. 
J. Physiol., 34, 405—413. Compare A., 1913, i, 313; ii, 725).—The 
author has measured by his new method (loc. cit.) the amounts 
of carbon dioxide evolved from the claw nerve of the spider crab 
when placed in air and in an oxygen-free atmosphere. In the 
absence of oxygen, the claw nerve gives off decidedly less carbon 
dioxide than in air, and the application of a weak induction 
current which, in air, stimulates the nerve and more than doubles 
its carbon dioxide output, fails, in the oxygen-free atmosphere, 
to bring about any acceleration in the production of this gas. 
These results indicate that oxygen is primarily concerned in nerve 
metabolism, and are in harmony with the view that the real basis 
of all protoplasmic irritability is a chemical one. H. W. B. 


The Relation between the Electrolyte Concentration of 
Some Neutral Perfusion Liquids and the Frequency of Beat 
of the Frog’s Heart. Mary D. Watter (Proc. physiol. Soc., 
xlviii—l ; J. Physiol., 1914, 48).—The replacement of part of Ringer’s 
solution by a neutral isotonic solution of a _ non-electrolyte 
(carbamide or sucrose) in a perfusing fluid produces a definite 
diminution of the number of heart-beats, depending on the amount 
of the substitution. 8. B. 8. 


Carbohydrate Metabolism of the Isolated Heart of Normal 
and Diabetic Animals. 0. Lorwr and O. Wesetxo (/fliizer’s 
Archiv, 1914, 158, 155—188).—Glycogen in the rabbit’s heart is not 
used up on perfusion with Locke’s fluid, but it almost completely 
disappears if the dextrose is omitted from the perfusion fluid. 
Substitution of levulose for the dextrose, as well as other altera- 
tions in the composition of Locke’s fluid, also lead to glycogen- 
olysis. Similar results are obtained with hearts from rabbits 
previously injected with adrenaline (adrenaline-hearts). 

Perfusion of normal and adrenaline-hearts from ill-nourished 
rabbits with Locke’s fluid shows that the latter have to some 
extent lost their power of decomposing the dextrose. Reduction 
of the amount of potassium or calcium in the Locke’s fluid in- 
creases the glycolytic action of the adrenaline-heart, a similar 
effect not being observed with the normal heart. If the perfusion 
fluid, containing 0°02% of potassium chloride, after leaving the 
heart, is shaken with oxygen or nitrogen at 38°, the dextrose dis- 
appears. This is due to the presence of formed elements from the 
heart, for, by centrifugalising, the perfusion fluid may be clarified, 
and has then no glycolytic power. H. W. B. 
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Degradation of Cholesterol in Animal Organs. VI. 
Cholesterol. Bile Acids. I. Lirscnirz (Zeitsch. physiol. Chem., 1914, 
91, 309—328. Compare A., 1913, i,.932)—The unsaponifiable 
portion of the fat of the liver consists partly of cholesterol and 
partly of the so-called “non-cholesterols.” The latter are 
cholesterol derivatives, however, for on oxidation, the acetic acid— 
sulphuric acid reaction of oxycholesterol can be obtained. This 
reaction is also given (after oxidation) by the bile acids and by 
the bile itself. R. V. 8. 


Mobilisation of Sugar in the Surviving Liver of the Cold- 
blooded Animal. A. Frounicn and L. Pottak (Arch. expt. Path. 
Pharm., 1914, 77, 265—298).—The authors have endeavoured to 
ascertain whether the glycosuria resulting from the administration 
of various substances to the cold-blooded animal is due to a direct 
action on the liver cell, leading to the formation of sugar from 
stored glycogen, or is an indirect one operating through the nervous 
system. 

"Direct perfusion of the surviving liver of the frog with adrenaline 

leads to glycogenolysis, but this is prevented if ergotoxin, which 
paralyses sympathetic nerve endings, is simultaneously present in 
the perfusion fluid. On the other hand, ergotoxin does not inhibit 
the glycogenolysis brought about by ether or pituitary extract, 
which, therefore, has a different point of attack in the liver, leading, 
however, to the same end-result. 

The formation of dextrose following perfusion with pyruvic and 
other ketonic acids is due, not to their being transformed into 
dextrose, but to their stimulating action on glycogenolysis, because 
the effect is immediate, even at the low temperature and depressed 
metabolic activity associated with the tissues of the cold-blooded 
animal. Moreover, other ketonic acids, such as benzoylacetic acid, 
from which dextrose could not readily be produced, bring about the 
same effect, and, further, their action is annulled if ergotoxin is 
also added to the perfusing solution exactly as is the action of 
adrenaline. 

As to the cause of the increased glycogenolysis, it may be due 
to an easier passage of the diastase to the glycogen in the cell or 
to the new formation of, or activation of, preformed enzyme. Per- 
fusion. with a diastase solution does not hasten the change; neither 
does the addition of adrenaline hasten glycogenolysis in minced 
liver ; but ether does. The conclusion so far is that different agents 
act in different ways. H. W. B. 


The Importance of the Liver in the Formation of Urea 
from Amino-acids. Cyrus H. Fiske and James B. Sumner (J. 
Biol. Chem., 1914, 18, 285—295).—Experimental evidence is brought 
forward showing that the liver is not the only site of the formation 
of urea in the animal organism. 

The influence of the liver, kidney, and other abdominal organs 
on the blood circulation in the cat has been removed by the 
ligature of the corresponding arteries and veins, and it has then 
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been found that the injection of solutions of amino-acids is followed 
by the formation of urea, just as when the liver is present. The 
increase in urea was observed in both blood and muscles, and was 
of about the same extent in “operated ” as in “control” animals. 
H. W. B. 


The Ferments of the Pancreas. IV. Steapsin. Joun 
Metiansy and V. J. Woottey (J. Physiol., 1914, 48, 287—302).— 
The stability of steapsin in alkaline solution is similar to that of 
trypsin. Fresh pancreatic juice loses 10% in an hour at 40°, 50% 
at 50°, and at 60° the whole is destroyed within five minutes. 
Steapsin is stable in the presence of large quantities of the higher 
fatty acids, but is rapidly destroyed by minute amounts (0°02N- 
hydrochloric acid) of free mineral acids. It cannot exist in the 
presence of free trypsin, and is therefore rapidly destroyed when 
pancreatic juice is activated by enterokinase. Serum or egg- 
albumin protect the steapsin from destruction under these condi- 
tions, owing to their containing antitrypsin. The lipolytic activity 
is largely increased by bile and bile salts, but electrolytes have 
little influence. There is no evidence that pancreatic steapsin can 
be separated into an enzyme and coenzyme. The destruction of 
steapsin by trypsin is absolute, and the ferment cannot be 
reactivated by the addition of serum or bile. S. B. S. 


Physiology of the Thyroid. IV. Fate of Iodine in the - 
Thyroid Gland. F. Brum and R. Grirzner (Zeitsch. physiol. Chem., 
1914, 91, 400—424. Compare this vol., ii, 670).—Most of the 
iodine of thé thyroid gland is present in the form of a compound 
with protein, but a small portion exists in the form of compounds 
soluble in acetone; among these the presence of free alkali iodide 
can be demonstrated. Alkali iodide occurs in this way, even when 
it cannot have been contained in the food. The quantity of iodine 
found in the thyroid gland varies greatly; in the sheep 1—1°5 
miJligcams per gland is an average value; in the dog the quantity 
is less on the average, but varies more. When alkali iodide is 
administered, the amcunt of iodine in the thyroid increases, but 
it is present there in organic combination. The iodo-protein of 
the thyroid (thyreoglobulin) has not a constant iodine percentage ; 
the percentage increases after administration of alkali iodide. 
Administration of alkali iodide after removal of one lobe of the 
gland causes an increase in the amount and iodine percentage of 
the thyreoglobulin in the remaining lobe. When iodine is no longer 
present in the food, it remains in the thyroid, and if it was present 
there in unusual amount before, the amount remains high after- 
wards. R. V. S. 


Physiology of the Thyroid. V. Does Iodine Occur in 
Blood? F. Brum and R. Gritrzner (Zettsch. physiol. Chem., 1914, 91, 
450—464).—TIodine found in the blood can be considered of thyroid 
origin only if it is in organic combination, and this the authors 
have been unable to find in normal blood. Iodine in inorganic 
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combination when present in the blood has arisen from the food, 
and is a transient occurrence. Animals fed with iodine-free food 
have no inorganic iodine in their blood, although their thyroids 
contain much iodine. 

After administration of alkali iodide “inorganic” iodine can be 
detected in the blood for a long time. In some pathological condi- 
tions (eclampsia, nephritis) “organic” iodine probably of thyroid 
origin can be found in some of the cases. R. V. 8. 


? 


The Significance of the Thyroid Gland in Carbohydrate 
Metabolism. Gunnar Bor (Biochem. Zeitsch., 1914, 64, 450—470). 
—The experiments were carried out on rabbits, and the estimations 
of blood-sugar were made by Bang’s microchemical method. The 
values of the blood-sugar are not altered either by hypo- or hyper- 
thyroidism. The administration of thyroid gland does not alter the 
action of adrenaline on the blood-sugar. On the other hand, it 
inhibits the action of pituitrin on adrenaline hyperglycemia. In 
hyperthyroidism the inhibitory action of pituitrin on the thyroid 
is weakened, whereas in athyroidism it is increased. Some months 
after thyroidectomy, an increase in the weight of the pituitary body 
can be observed; in the course of this time the diminished action 
of the thyroids on the pituitary body is compensated ; anatomical 
investigations show that the compensation takes place contem- 
poraneously with a hypertrophy of the glandular portion of the 
pituitary body; this organ appears, therefore, to act as a reserve 
to the thyroid action on the blood-sugar. 8. B.S. 


The Active Principle of the Pituitary Body. M. Guacen- 
HEIM (Biochem. Zeitsch., 1914, 65, 189—-218).—In addition to the 
ordinary proteinogenous amines which occur in other organs, the 
pituitary body contains a specific substance, which can be distin- 
guished by its characteristic actions on blood pressure and respira- 
tion, but, above all, by its production of increased tone in the rat’s 
uterus. The substance in question is extremely sensitive to the 
action of alkali hydroxides, which destroy it, and is in this respect 
analogous to pilocarpine, to which it is also alike in certain pharma- 
cological actions. The activity of the pituitary substance differs 
from this alkaloid in that ite activity cannot be restored after it 
has once been destroyed by alkalis. It is, however, more nearly 
allied, both chemically and pharmacologically, to acetylcholine. It 
differs from this base in that the latter, after repeated injection into 
the same animal, still reproduces the same effects, whereas the 
animal fails to react to the rise in blood pressure after repeated 
doses of the pituitary substance. The author believes that the active 
substance is an ester-like derivative of an alkanolamine with an 
acetyl residue. 8. B. 8. 


Chemistry of Lipoid Substances in the Suprarenal Cap- 
sules. H. Brumer (Arch. expt. Path. Pharm., 1914, 77, 304—316). 
—Several phosphatides have been extracted from the suprarenal 
bodies of the sheep and ox, including two monoaminomonophospha- 
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tides, lecithin and cephalin, cuorin, sphingomyelin, jecorin, and 
two other phosphatides. Cholesterol was also found in the supra- 
renals of both animals, chiefly in the free state, with only a small 
proportion in the form of ester. 

No relation could be established between the content of chole- 
sterol ester in the blood serum and suprarenals respectively. The 
suprarenals have the power of storing up cholesterol esters and 
free fatty acids. H. W. B. 


The Cephalin and Other Lipoids of the Cortex of the 
Suprarenals. Ricnarp Wacner (Biochem. Zeitsch., 1914, 64, 
72—81).—The following lipoid substances could be found in the 
cold alcoholic extract of suprarenals—a monoaminophosphatide 
(cephalin), which is insoluble in acetone and absolute alcohol, but 
soluble in ether; a substance insoluble in acetone, alcohol, or ether, 
but soluble in chloroform or benzene, which darkens in the air and 
contains nitrogen and phosphorus (corresponding with the sphingo- 
myelin of other authors); a phosphatide of the character of leci- 
thin, which is insoluble in acetone, but soluble in alcohol or ether, 
and various nitrogen-free fats. A substance of aminolipoid char- 
acter was not obtained. The cephalin yields on hydrolysis a 
substance which is probably hydroxyethylamine. 


The Amount of Carnosine in Mammalian Muscle. Orro 
von Firta and THropor Hryntscuak (Biochem. Zeitsch., 1914, 64, 
172—193).—The so-called carnosine fraction of meat extract (that 
is, the part precipitated by silver salts and barium hydroxide after 
preliminary separation of the colloids by lead acetate) contains some 
nitrogenous substance other than carnosine. The true carnosine 
content in this fraction can, however, be estimated by two colori- 
metric methods. One of these depends on the colour yielded by the 
histidine complex in the molecule with diazobenzenesulphonic acid, 
and the other on the violet colour yielded by carnosine itself when 
boiled with cupric hydroxide. It is possible to obtain the copper 
salt, to which this colour is due, in a crystalline form, but, as a rule, 
not more than one-half to two-thirds of the carnosine present can 
be so isolated. The amount of carnosine in 1 kilo. of meat is 
estimated to be between 2 and 3 grams. S. B. 8. 


The Amino-acids of Horse-flesh Hydrolysed by Sulphuric 
Acid. Tuttro Gaypa (Biochem, Zeitsch., 1914, 64, 438—449).— 
Analyses of the distribution of nitrogen in the products of hydrolysis 
by van Slyke’s method have been carried out. The comparison of 
the numbers obtained by other authors for other varieties of 
muscular tissue is made, and the evidence indicates that these 
proteins have different constitutions. 8. B. 8. 


The Influence of Ultra-violet Rays on the Colour of the 
Hair of Rabbits and Guinea-pigs. 8. Stcerov (Compt. rend., 
1914, 158, 1826—1828).—Exposure of white-haired guinea-pigs or 
rabbits to the action of ultraviolet rays at a distance of 9—10 cm. 
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from the lamp for a considerable time produces a coloration of the 
hair. In the case of the guinea-pig the white hairs become yellow 
after thirty-five to forty hours, and in the case of the rabbit after 
eighty hours, the colour finally becoming reddish-yellow. The 
coloration only occurs at those parts directly exposed to the rays. 
In the case of animals partly black- and white-haired the coloration 
of the white hairs takes place more rapidly than with a pure white 
animal. Thé coloration is produced in the hair when detached 
from the animal, but less rapidly than when growing. Heat pro- 
duces a yellow coloration, but a temperature of 150° is necessary. 


W. G. 


The Purine’ Enzymes of the Orang-utan (Simia Satyrus) 
and Chimpanzee (Anthropopithecus Troglodytes). H. Grpron 
Wetts and Grorce T,. Catpwett (J. Biol. Chem., 1914, 18, 157—165). 
—No enzymes capable of decomposing uric acid were found by the 
authors in the tissues of an orang-utan and of a chimpanzee. These 
results are in accord with Wiechowski’s observation that the chim- 
panzee excretes uric acid and no allantoin in the urine. The 
anthropoid apes resemblc man, therefore, in this respect, wherein 
they constitute a marked exception to all other mammals, includ- 
ing the monkey. The anthropoids, like adult man, also contain 
little, if anv, adenase, but guanase is present in nearly all their 
tissues. Xanthine-oxydase was present in the liver of the chim- 
panzee, but not in any tissues of the orang-utan. H. W. B. 


Some Extractives from the Crayfish. Formation of 
Creatine in Animals. Fr. Kutscner (Z-itsch. Biol., 1914, 64, 
240—246).—The muscle of the crayfish (Astacus fluviatilis) con- 
tains the same extractives as that of the shrimp (compare Acker- 
mann and Kutscher, A., 1907, ii, 283, 491; 1908, ii, 53), namely, 
leucine, tyrosine, purine bases, d-arginine, betaine, and neosine. 
The presence of arginine instead of creatine in these cold-blooded 
animals, with depressed oxidative processes, confirms the view that 
arginine is the precursor of creatine in muscle. H. W. B. 


The Secretions of Fishes’ Skins. Part I. The Chemistry 
of EHel-slime. Jonannes Miter and Hans Rerneacn (Zettech. 
physiol. Chem., 1914, 92, 56—74).—Fel-slime contains ahont 12% 
dry substance, 75% of which consists of a protein resembling the 
nucleo-albumin of snail’s liver. The remainder is made up chiefly 
of lipoids, namely, esters of cholesterol, a crystalline diaminomono- 
phosphatide, C,;H,0,;.N,P, which commences to liquefy at 120° 
and melts finally at 177—179°; a diaminomonophosphatide, 
C,.H.0,,N.P, which is possibly an oxidation product of the crystal- 
line phosphatide; a phosphatide of the lecithin type; and a basic 
substance of betaine nature. No true mucin was ae ‘. 


Reactions of Earth-worms to Hydroxyl Ions. A. T. SnHont 
(Amer. J. Physiol., 1914, 34, 384—404).—The author has placed 
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earthworms (Allolobophora foetida) in contact with alkali solutions 
of various concentrations, and has measured the times which have 
elapsed before the worms have withdrawn themselves from the 
solutions (reaction time). The reaction time has been found to be 
proportional to the number of hydroxyl ions in the solution, and 
to be independent of the anion. Temperature is an important 


factor; the higher the temperature the quicker the reaction. 
H. W. B. 


Estimation and Significance of the Ammonia Content of 
Milk. J. Truumanns, A. SpiitrcerBer, and H. Rrrrart (Zeitsch. Nahr. 
Genussm., 1914, 2'7, 801).—In connexion with their recent paper on 
this subject (this vol., i, 454), the authors wish to make mention 
of a previous investigation by Rullmann (A., 1911, ii, 667). The 
latter found larger quantities of ammonia in fresh milk than did 
the authors in their experiments, the difference probably being due 
to the fact that Rullmann distilled the milk with the addition of 
calcium hydroxide. W. P. S. 


Source of the Thiosulphate in Rabbit's Urine. E. Sat- 
KOwSKI (Zeitsch. physiol. Chem., 1914, 92, 89—103).—The substance 
which causes the appearance of thiosulphate in rabbit’s urine is 
contained in an aqueous extract of cabbage. It is not thiosulphate, 
but is destroyed by warming with hydrochloric acid. The adminis- 
tration of thiosulphate, sodium sulphite, and sodium sulphate is, 
in each case, followed by the elimination of a small amount of 
thiosulphate in the urine. 

White cabbage contains about five times as much organic sulphur 
as carrots, and after feeding rabbits with these materials the urine 
contains corresponding quantities of organic sulphur. H. W. B. 


Alteration in the Oxidation of Methyl Alcohol by Other 
Alcohols. Ernst Asser (Chem. Zentr., 1914, i, 1359; from Zeitsch. 
expt. Path. Ther., 15, 322—334).—It has been shown by Krél (Arch. 
expt. Path. Pharm., 1913, 72, 444) that formic acid is an intermediate 
product in the oxidation of methyl alcohol. Determinations of 
formic acid in the urine (compare Fincke, A., 1913, ii, 636) show 
a decrease in the amount of acid after administration of alcohol, 
amyl alcohol, or acetone. If this effect is due to a limitation of the 
oxidation, an increase in the amount of exhaled methyl alcohol 
might be expected; an experimental investigation by the method 
of Véltz and Dietrich (A., 1912, ii, 575) shows that this is not 
the case. The diminished elimination of formic acid must therefore 
be attributed to an increased oxidation of the latter. If these 
results, obtained with formate and ethyl alcohol, are applied to 
experiments with methyl and ethyl alcohols - which the former 
may be regarded as a source of formic acid), the conclusion may be 


drawn that the administration of ethyl alcohol increases the power 
of oxidation of formate in the body. H. W. 


Creatinine and Indican in the Urine of Domestic Animals. 
Hueo Minzer (Pfliiger’s Archiv, 1914, 158, 41—83).—The amounts 
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of creatinine and indican in a large number of animal urines have 
been determined by means of the Autenrieth-Kénigsberger colori- 
meter. The average quantities in grams per litre of urine were, as 
regards creatinine, horse 1°94, pig 1°49, sheep 1°44, ox 1°12, goat 
0°38, and indican, horse 0°039, sheep 0°037, ass 0°024, ox 0°020, 
pig 0°01, goat 0°005. Calves on milk diet passed more creatinine 
than full-grown animals. H. W. B. 


The Contribution of Bacteria to the Feces after Feeding 
Diets free from Indigestible Components. Tuomas B. OsBorNnE 
and Larayetre B. Menpet (J. Biol. Chem., 1914, 18, 177—182).— 
The amount of bacteria in the feces of rats fed on various artificial 
diets has been determined by extracting the dried faces succes- 
sively with ether, alcohol, 80% alcohol, 0°2% hydrochloric acid, and 
alcohol containing 0°2% hydrochloric acid. The dry residue was 
assumed to be composed almost entirely of bacteria on the grounds 
that a stained specimen had the characteristic appearance of 
bacteria similarly treated, and that it contained about the same 
percentage of nitrogen (10°7 to 12°2) as most bacterial cellular 
substances. The actual amount of bacteria thus determined varied 
from 30 to 40% of the dry feces. H. W. B. 


The Bone Disorders Produced by Diet Poor in Phos- 
phorus. III. M. Masstov (Biochem. Zeitsch., 1914, 64, 106—110. 
Compare A., 1913, i, 1264, 1265).—The author gives a description 
of the histological appearance of the bones of animals which have 
been fed on a diet poor in phosphorus. The general characters 
are somewhat similar to those observed in Barlow’s disease. 

8. B. 8. 


Gluconeogenesis. IX. The Formation of Dextrose from 
Dihydroxyacetone in the Diabetic Organism. A. I. RINGER 
and E. M. Franke (J. Biol. Chem., 1914, 18, 233—236. Compare 
this vol., i, 903)—The subcutaneous administration of dihydroxy- 
acetone to phloridzinised dogs is followed by a rise in the amount 
of dextrose eliminated in the urine. In one experiment the 
dihydroxyacetone appeared to be quantitatively transformed into 
dextrose. The injection of dihydroxyacetone inhibited the acidosis 
in three out of the four experiments. H. W. B. 


The Excretion of Creatine in Severe and Mild Cases of 
Diabetes Mellitus. R. A. Krause (Proc. physiol. Soc., xliii—xliv ; 
J. Physiol., 1914, 48).—Even in a mild case of diabetes mellitus, with 
no appreciable amount of acidosis, creatine could be detected in 
the urine. 8. B. S- 


Creatine and Creatinine Metabolism. III. The Origin of 
Urinary Creatine. Srantey R. Benepict and Emit OsTERBERG 
(J. Biol. Chem., 1914, 18, 195—-214).—The authors have studied the 
effects of a creatine-free protein diet on the elimination of creatine 
and creatinine in dogs completely under the influence of phlorid- 
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zin. The amount of creatinine in the urine slowly diminishes, no 
matter whether the animal is in a fasting state or fed on protein. 
The amount of creatine varies considerably, and is wholly inde- 
pendent of the amount of body tissue destroyed. Analysis of the 
muscular tissue of the animals at the end of the experimental 
periods showed the presence of amounts of creatine rather above 
the normal, so that the creatine eliminated in the urine did not 
have its origin in preformed creatine of the muscles. The view 
expressed is that creatine is probably being formed in the animal 
organism in relatively large amounts, and is normally either 
utilised or destroyed, the power to metabolise creatine being directly 
related to that of metabolising carbohydrate. 

The relation of urinary creatinine to muscle creatine has not 
yet been established. H. W. B. 


Gout. III. H. Becuuop and J. Zinaver (Biochem. Zeitsch., 1914, 
64, 471—489).—Measurements of the solubilities of uric acid and 
sodium urate in water, salt-free sera, normal sera, and sera with 
and without the globulin fraction, are given. The measurements 
were made either by cooling supersaturated solutions or by shaking 
the fluid with excess of solids. In using the first method an 
important factor must be taken into account, namely, the time, 
for whereas in the case of aqueous solutions the separation of the 
excess of solute takes but a short time, a prolonged period elapses 
in the presence of serum before the solution reaches a constant 
composition. Attention is called to the importance of this factor 
in the study of gout. Experiments carried out by the ultra-filtra- 
tion method tend to show that sodium urate can exist in colloidal 
solution. 8. B. S. 


The Mechanism of Certain Forms of Hyperglycemia 
produced Experimentally in Rabbits. II. and III. Ivar 
Bane (Biochem. Zeitsch., 1914, 65, 283—295, 296—310. Compare 
this vol., i, 230)—II. The author finds that diuretin in many 
cases does not lead to hyperglycemia, and that the results with this 
drug are by no means uniform. Generally, the combined action of 
diuretin and larger amounts of urethane leads to hyperglycemia, 
but the want of uniformity in the results compels him to abandon 
the hypothesis he has previously put forward, as to the psychic 
action of the diuretin, although he believes that small amounts of 
narcotics can partly or wholly suppress various forms of hyper- 
glycemia (compare this vol., 1, 230). Hyperglycemia due to the 
combined administration of urethane and diuretin is due to the 
former. 

III. The author draws the conclusion that hyperglycemia due 
to urethane is not a form of adrenaline hyperglycemia. It is 
produced with certainty only by relatively large doses of the drug 
(1°7 grams per kilo. of body weight or over); it is more readily 
produced in animals in low condition (after treatment previously 
with the drug, or other drugs which have affected its general con- 
dition, or in fasting animals); it is independent of the store of 
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glycogen in the liver, and it is not inhibited by pituitrin. The 
author believes that the urethane affects the lipoids of the organs 
of the body generally, and especially those of the pancreas, and 
the glycosuria and hyperglycemia produced are analogous in many 
respects to those in pancreatic diabetes. The hyperglycemia is of 
about the same intensity in both cases; glycosuria sets in with a 
relatively low degree of hyperglycemia, and is, furthermore, in 
both cases accompanied by acetonuria. In the two last instances 
it differs from adrenaline glycosuria. It is not improbable that 
glycosuria due to narcotics is the effect of the ia i of the 
secretion of the pancreatic hormone. . B.S. 


The Excretion of Potassium during Malaria. ALADAr 
E.rer and Béta von Pursesz (Biochem. Zeitsch., 1914, 64, 63—71). 
—In malaria infection it was found, in the case of the patient 
under investigation, that the increased output of nitrogen was 
accompanied by an increased output of potassium. This potassium 
loss is still evident when the utilisation of sodium and chlorine is 
normal. The potassium metabolism is similar in this respect to 
the nitrogen metabolism, but the deficit in the latter element, in 
contrast to potassium, is most marked in the period of high 
temperature. 


A Case of Pentosuria. II. P. A. Levene and F. B. La Force 
(J. Biol. Chem., 1914, 18, 319—327. Compare A., 1913, i, 1274).— 
The osazone and p-bromophenylhydrazone of the urinary pentose 
have been prepared and contrasted with similar compounds 
obtained from d- and J/-xylose, d- and J-arabinose, and d-lyxose, 
with none of which, however, have they been found to be identical. 
The osazone has m. p. 160°, with effervescence at 163°, and 
a, +0°15° (in pyridine alcohol), rising to +0°57° in eighteen hours. 
The pentose-pbromophenylhydrazone (C,,H,,O,N,Br) has m. p. 
130—131° (corr.), and decomposes at 154°. The rotation in 
alcohol increased from [a],—1°00° to +1°12° in eighteen hours. 
l-Xylose-p-bromophenylhydrazone had [a],,—0°06° in alcohol, rising 
to +0°06° in eighteen hours. d-Lyxose-p-bromophenylhydrazone 
had m. p. 161°5° (corr.) and [a],+1°06° in pyridine, changing to 
+0°26° in twenty-four hours. d-Lyxose-ynitrophenylhydrazone 
melted at 172° (corr.). 

Hydrolysis of the urinary pentose-pbromophenylhydrazone was 
carried out with benzaldehyde, but the free sugar was not obtained 
in crystalline form, nor did it furnish a crystalline oxidation pro- 
duct. The-conclusion is drawn that the pentose is a keto-pentose 
corresponding with /-lyxose or d-xylose. H. W. B. 


The Curative Action of Autolysed Yeast against Avian 
Polyneuritis. Evetyn Asuiry Cooper (Biochem. J., 1914, 8, 
250—252).—Small doses of autolysed brewer’s yeast readily cure 
avian polyneuritis. The liquid retains its curative properties for 
at least eight weeks, and, when given to birds in doses ten times 
as great as the minimum curing dose, has no toxic action. Air- 
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dried yeast retains its curative power for two years. The use of 
autolysed yeast as suitable material for the preparation of anti- 
beriberi vitamine is recommended. H. W. B. 


Metabolism in Bence-Jones Proteinuria. Orro Fon and 
W. Denis (J. Biol. Chem., 1914, 18, 277—283. Compare Hopkins 
and Savory, A., 1911, ii, 417).—A case of multiple myeloma of the 
ribs is described, in which a few observations were made of the 
effect of diet on the excretion of the Bence-Jones protein. For 
the determination of the amount of Bence-Jones protein, 10 c.c. 
of the urine and 1 c.c. of 5% acetic acid were heated in a weighed 
centrifuge tube for some hours at 60°, then centrifugalised, and 
the deposited protein washed with alcohol and dried at 100°. 
During the first period the patient, on a low protein diet, excreted 
about 2 grams per day of the Bence-Jones protein, which during 
the following period, on a high protein diet, increased to 6°5 grams, 
the total nitrogen also rising from about 6 to 16 grams per day. 
Much creatine was also eliminated during the latter period. After 
a short interval the patient fasted for two days, when 5 grams of 
Bence-Jones protein and 8°4 grams of non-protein nitrogen were 
daily eliminated. Equal amounts of Bence-Jones protein were 
excreted during twelve-hour day and night periods. 

The conclusions reached are that the formation of the Bence- 
Jones protein is independent of the total protein metabolism, and 
is probably due to an internal autolytic digestion. H. W. B. 


The Occurrence of a Crystallisable, Non-coagulable 
[Bence-Jones] Protein in the Urine of a Patient with Cancer 
of the Stomach. O. Scnumm and A. KIMMERLE (Zeitsch. physiol. 
Chem., 1914, 92, 1—12).—A specimen of the urine was treated with 
sodium chloride and a trace of acetic acid, boiled, and filtered to 
remove coagulable protein. Alcohol was added to the filtrate, and 
the resulting precipitate redissolved in warm acetic acid. On keep- 
ing,.crystalline needles of a substance settled out, which proved to 
be of protein nature. All subsequent attempts to again obtain 
the protein from the urine in crystalline form were unsuccessful. 

The needle-shaped crystals contained nitrogen and sulphur, gave 
positive Millon’s, Molisch, Ehrlich, biuret and xanthoproteic re- 
actions, dissolved in dilute acids and alkalis, and in their general 
behaviour closely resembled the crystals of “ Bence-Jones” protein 
described by Grutterink and de Graaff (A., 1906, i, 326). Post- 
mortem examination showed that the pathological changes in the 
bone marrow usually associated with the ‘“Rence-Jones” albumin- 
uria were absent. H. W. B. 


The Iodine Content of Tuberculous Tissues. Pau A. 
Lewis and Rozert B. Krauss (J. Biol. Chem., 1914, 18, 313—317). 
—Tuberculous tissue derived from animals to which no iodine pre- 
paration has been knowingly administered may contain amounts 
of iodine very appreciably higher than normal control tissue of the 
same animal. The statement that tuberculous tissue in animals 
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treated with iodine products may store up iodine must therefore 
be accepted with reserve. H. W. B. 


Retention of Nitrogen by Administration of Ammonium 
Salts or Urea, investigated by Permanent Intravenous 
Injection Experiments. V. Henriques and A. C. ANDERSEN 
(Zettsch. physiol. Chem., 1914, 92, 21—45. Compare Grafe, 1913, A, 
i, 125, 547, 1128).—The experiments were carried out on goats 
and turkeys with cannule permanently inserted into peripheral 
veins, by means of which sugar, sodium acetate, sodium citrate, and 
simple nitrogenous substances, such as urea and ammonium acetate, 
were administered to the animals day by day. In this way, the 
possibility of synthetic action through the agency of bacteria in 
the intestine was avoided. The results showed that a permanent 
retention of nitrogen in the body was in no case achieved, and the 
conclusion drawn is that the nitrogen retention on feeding with 
urea and ammonium salts, observed by Grafe and others, was due 
to the action of bacteria in the alimentary canal or to a simple 
retention of these substances in an unaltered form in the body. 

H. W. B. 


Reversible Paralysis of Peripheral Nerves by Acids and 
Salts. Frreprich Hacker (Zeitsch. Biol., 1914, 64, 224—239).— 
Injection of dilute inorganic or organic acids temporarily paralyses 
the neighbouring peripheral nerves, as evidenced in man by the 
local anzsthesia produced, and in frogs by the increase of the 
threshold stimulus of the sciatic nerve. The extent of the paralysis 
is largely dependent on the concentration of hydrogen ions. When 
bases are injected, hyperalgesia results as a secondary effect of the 
contemporary hyperemia. Salts which are partly hydrolysed in 
solution exert on injection the same action as the stronger ion. 
The weak local anesthetic action of morphine hydrochloride is not 
due to the morphine, because when coupled with a weaker acid no 
anesthesia is produced. The analgesic action of potassium 
sulphate is due to the potassium ion. In practice, the use of 
magnesium sulphate, or, better, chloride, is preferred, because these 
salts on injection produce less injury to the tissues and no pain. 


H. W. B. 


The Pharmacological Action of Acids which Precipitate 
Calcium and of Magnesium Salts. E. StarkenstTEIN (Arch. expt. 
Path. Pharm., 1914, 77, 45—82).—Similar toxic effects are produced 
by the administration to rabbits of any of the following substances, 
which form precipitates with calcium ions: oxalic acid, sodium salts 
of ortho-, pyro-, and meta-phosphoric acids, sodium inositol- 
phosphate (phytate), and sodium fluoride. Animals showing 
intense toxic symptoms as the result of lethal doses of these sub- 
stances may nevertheless recover if calcium chloride is injected. 
Conversely, a preliminary injection of calcium chloride renders 
these substances innocuous. The toxic symptoms are lowering of 
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blood pressure, rise of temperature, and slowing of the heart, with 
eventual arrest in diastole. 

Phosphates and phytates inhibit blood clotting in a similar 
manner to oxalates and fluorides. Addition of magnesium salts 
restores the clotting property of the blood. Mixtures of salts of 
calcium-precipitating acids and magnesium salts, and the soluble 
magnesium salts of oxalic and metaphosphoric acids, do not exert 
any toxic action. As these salts and salt mixtures precipitate the 
calcium ion, it follows that the magnesium ion can replace the 
calcium ion in certain of its functions in the body, and the toxic 
action of acids which precipitate calcium is due to the withdrawal 
of calcium ions, and not to the respective anions. H. W. B. 


The Action of Iodine in the Animal Body. Lzo Apter and 
Lupwie Ozapski (Biochem. Zeitsch., 1914, 65, 117—128).—It has 
been shown by Adler that the injection of iodine in potassium 
iodate (Lugol’s solution) can lead to an injury to the testicles, 
resulting, with the correct dose, in a complete destruction of the 
parenchyma. The same result cannot be produced by potassium 
iodide alone. Experiments were carried out on rabbits with the 
object of throwing light on this action. The iodine in various 
tissues was estimated after injection both of the iodine alone and 
of the iodate containing free iodine. After both injections, how- 
ever, the iodine was found in inorganic form in testicles and other 
organs, and not combined with any organic substance. In no case 
could any iodine derivative of a protein be detected. So far, the 
results offer no explanation of the characteristic action of solutions 
containing free iodine. S. B. S. 


The Synthesis of Hippuric Acid in the Animal Organism. 
II. The Synthesis and Rate of Elimination of Hippuric Acid 
after Benzoate Ingestion in Man. Howarp B. Lewis (J. Biol. 
Chem., 1914, 18, 225—231. Compare this vol., i, 774).—In man, 
after the administration of from 6 to 10 grams of sodium benzoate, 
elimination as hippuric acid takes place very rapidly, 85 to 90% 
of the ingested benzoate being excreted in from five to six hours. 
The rate of elimination of hippuric acid after the administration 
of sodium benzoate is only slightly less rapid than after the 
administration of hippuric acid. After benzoate ingestion, the 
urine collected during the first six hours, the period during which 
the greater part of the hippuric acid is being excreted, has a lower 
urea + ammonia content than in a normal control period, indicating 
that hippuric acid nitrogen is derived at, the expense of the nitrogen 
normally eliminated as urea. H. W. B. 


The Action of Caffeine on Striped Muscle. Knup J. A. 
Secuer (Arch. expt. Path. Pharm., 1914, 77, 83—121).—Perfusion 
with 1: 30,000 caffeine solution produces histological changes in 
the voluntary muscle fibres of the frog similar to those brought 
about by xanthine, theobromine, and theophylline. Similar results 
are obtained with birds and mammals, but only with solutions of 
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much greater concentration (up to 2%). Caffeine in low concentra- 
tion increases contractility of the muscle, but the work done is 
increased only when the muscle is unsupported. H. W. B. 


The Behaviour of Sodium Formaldehydesulphite (Hydroxy- 
methanesulphonate) in the Organism; its Applications to 
Therapeutics. Frizepricu Simon (Biochem. Zeitsch., 1914, 65, 
71—106).—This substance can be tolerated in relatively large doses. 
Thus, a man can take 9 grams within fourteen hours, and a dog 
30 grams within three days, and rabbits doses equivalent to 1 gram 
per kilo. of body-weight, without ill-effects. The scission of the 
compound takes place very rapidly in the blood stream, and form- 
aldehyde can only be detected in the blood in the first few minutes 
after intravenous injection. Neither the unchanged drug nor 
formaldehyde could be detected in the urine. There is no evidence 
that the drug possesses any value either as solvent for uric acid 
or as a urinary disinfectant. As an antidote to phenol (in experi- 
ments on rabbits) it is unable to counteract the final action of a 
lethal dose, but with smaller doses it can counteract or lessen 
the duration of the convulsions. It can increase the power of the 
organism to reduce methylene-blue. 8. B. S. 


Some Physiological Properties of Galegine Sulphate. 
Gzorces Tanret (Compt. rend., 1914, 159, 108—111. Compare this 
vol., i, 721, 859).—-Galegine in the form of its sulphate has a toxic 
effect both on cold- and warm-blooded animals. In the case of 
the frog, 0°02 to 0°03 gram injected into the peritoneum produces 
total paralysis in ten to fifteen minutes, with abolition of the 
reflexes. The respiration ceases at the end of one hour, whilst the 
heart only ceases to beat after several hours. With the guinea- 
pig, death ensues fifteen minutes after hypodermic or intra- 
peritoneal injection of 0°23 to 0°26 gram per kilogram of live 
weight, fifty-five minutes after 0°l gram, and 105 to 130 minutes 
after 0°03 to 0°05 gram. A guinea-pig resists an injection of 0°01 
to 0°02 gram of the sulphate per kilogram of live-weight. The 
rabbit is slightly more resistant than the guinea-pig, whilst the 
dog comes between them. In all cases the first effect 1s to produce 
paralysis of the medulla and nerve centres, followed by asphyxia, 
the cardiac muscle in all cases surviving the cessation of respira- 
tion. Galegine sulphate has no hemolytic action, but in feeble 
dose the injection is followed by a short, rapid lowering of the 
blood pressure, and then a gradual and continuous rise, reaching 
4—5 cm. of mercury in five to six minutes, returning to its original 
value after twenty minutes. With toxic doses, the pressure 
diminishes at the end of a very short time, falling more or less 
rapidly, and does not reascend. W. G. 


Action of Hydroxyquinoline and Certain of its Derivatives 
on Purine Metabolism. Fe.ix Boenneim (Chem. Zentr., 1914, 
i, 1685; from Zettsch. expt. Path. Ther., 15, 379—384).—The effect 
of 8-hydroxyquinoline-o-acetoxybenzoate, ‘ 8-hydroxyquinoline- 
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glycerol ether, and hydroxyquinoline hydrochloride on the elimina- 
tion of uric acid and allantoin in dogs has been investigated. Small 
doses of 8-hydroxyquinoline-o-acetoxybenzoate have no effect, whilst 
the quantity of uric acid is slightly diminished and that of 
allantoin increased after medium doses; quantities of 5 grams have 
a similar effect, whilst, after 10 grams, an appreciable diminution 
of allantoin occurs on the first day. A toxic action is not observed. 
“ 8-Hydroxyquinoline glycerol ether” causes an increase in the uric 
acid, a diminution in the allantoin elimination. Ethyl phenyl- 
cinchonate brings about a slight diminution in the uric acid and 
increase in allantoin, whilst hydroxyquinoline causes a decrease in 
uric acid and in allantoin. H. W. 


Chemical Study of Certain Causes of Poisoning by Carbon 
Monoxide. E. Konn-Asrest (Ann. Falsif., 1914, 7, 292—304).— 
Carbon monoxide may be introduced into the atmosphere from 
sources such as charcoal furnaces, internal-combustion engines, gas 
stoves, etc., and analyses are recorded showing the composition of 
the gases produced in these cases. The gases from a charcoal fire 
may contain up to 1°8% of carbon monoxide, those from a petrol 
engine 7°32% (in these gases the quantity of carbon monoxide 
exceeds that of the carbon dioxide), whilst the combustion products 
from gas heaters contain from 1 part in 15,000 to 0°3% of carbon 
monoxide, according to the supply of air to the burner. The 
cumulative action of carbon monoxide on the animal system 
emphasises the necessity of thorough ventilation when any of the 
above-mentioned sources of heat are employed. W. P. 8. 


The Bases of Gas-works Coal-tar which are believed to be 
the Predisposing Cause of Pitch Cancer, with Special Refer- 
ence to their Action on Lymphocytes, together with a Method 
for their Inactivation. I. Auxetic Action. Dororny Norris 
(Biochem. J., 1914, 8, 253—259).—Coal-tar from gas-works contains 
certain bases which excite division of blood lymphocytes and other 
living cells (auxetic action), leading to ulcers and epithelioma 
among the workmen employed. The auxetic bases have been ex- 
tracted with 5% hydrochloric acid, and isolated in the form of 
their crystalline picrates. Picrate A has m. p. 199—201° and 
empirical formula C,,H,,O,N,, and is less soluble in alcohol than 
picrate B, m. p. 161—162°. Hydrolysis of picrate A yielded a 
small quantity of active auxetic base. A practical method, applic- 
able on the large scale, of inactivating these bases in the tar is 
described, depending on the rapid loss of auxetic power on oxida- 
tion by air. H. W. B. 
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Chemistry of Vegetable Physiology and Agriculture. 


Comparative Investigations on the Action of Chemico- 
therapeutic Preparations and Other Antiseptics on Bacteria. 
O. Scutemann and T. Ismiwara (Chem. Zentr., 1914, i, 1449—1450 ; 
from Zeitsch. Hyg. Infekt.-Krankh., 1914, 77, 49—100).—The drugs 
salvarsan and ethylhydrocupreine are powerful antiseptics in vitro ; 
experiments in bouillon show that their power of checking develop- 
ment, like that of mercuric chloride, extends to a dilution of 
1 in 500,000 to 1 in 1,000,000. The bactericidal action of salvarsan 
is noticeable at about the same dilution. In comparison with 
other antiseptics, the action of these substances is highly selective. 
At the given dilution, salvarsan is only active towards the bacilli 
of dysentery, splenalgia, and glanders, ethylhydrocupreine towards 
pneumococci; the action towards other bacilli is one hundred to 
one thousand times weaker and slower. In all cases investigated, 
the action in vivo corresponds with that im vitro. The selective 
action of the chemicotherapeutic preparations on the above bacteria 
is approximately as powerful tn vitro in serum as in bouillon, and 
actually better in active than in inactive serum. Sublimate 
behaves in the opposite manner. Phenol is much less weakened 
by serum than is sublimate. The action of salvarsan is not 
identical in all sera; thus, it is noticeably weaker in ox serum 
than in rabbit serum. The opposed behaviour in active serum of 
salvarsan and ethylhydrocupreine on the one hand, and sublimate 
on the other, points to an action of the labile components of serum, 
such as lipoids and lipoid albuminoids, during disinfection in vivo. 
A considerable weakening of the antiseptic action of salvarsan, 
sublimate, and phenol in bouillon is caused by the addition of 
lecithin or cholesterol in considerable concentration (1: 100). 
With regard to the quantitative relationship between the amounts 
of bacteria and antiseptic, the latter is found to increase dispro- 
portionately with the former. With similar concentrations of 
disinfectant and similar seeding, larger volumes of sublimate or 
salvarsan solutions showed somewhat more powerful actions, both 
bactericidally and in the prevention of development. In respect 
of these quantitative relationships, no distinct difference could be 
perceived between salvarsan, sublimate, and phenol. H. W. 


Behaviour of Bacteria, Yeasts, and Moulds towards Iodine 
Compounds. ALexaypDER Kossowicz and Wattrer Lorw (Bied. 
Zentr., 1914, 43, 359; from Zettsch. Gdrungsphysiol., 1913, 2, 
Heft 3).—With different varieties of pure yeasts grown in sugar 
solutions containing potassium iodide, no separation of iodine 
occurred. Similar results were obtained with most of the moulds 
employed. On the other hand, there was a considerable separation 
of iodine in cultures of Penicillium glaucum and Aspergillus niger, 
and also, in more prolonged experiments, with Cladosporium 
herbarum. 
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The positive results obtained with yeasts by Bokorny (A., 1912, 
ii, 1201) are attributed to the presence of bacteria. 
N. H. J. M. 


Decomposition of Formates by Bacillus coli communis. 
Ecerton Cuaries Grey (Proe. Roy. Soc., 1914, |B), 87, 461—471).— 
The power of B. coli communis to decompose formic acid varies 
considerably when the organism has been kept on artificial media. 
A very small excess of acid or alkali inhibits the decomposition of 
formates, and addition of dextrose greatly increases the decomposi- 
tion, owing to the neutralisation of the alkali of the formate by 
the acid produced from the sugar. 

Formates may be conveniently employed as neutralising agents; 
the activity of gas-forming organisms is considerably increased. 

A method is described, with sketch, by which the decomposition 
of various substances by micro-organisms, in 50—100 c.c. of solu- 
tion, may be followed quantitatively. N. H. J. M. 


Enzymes which are Concerned in the Decomposition of 
Dextrose and Mannitol by Bacillus coli communis. Eacrerton 
Cuartes Grey (roc. Roy. Soc., 1914, B, 87, 472—484).—Whilst 
artificially selected strains of B. coli communis did not lose the 
enzymes which cause the final reaction in the production of alcohol 
and acetic acid, there was an absence or diminution of the re 
ducing mechanism of the cell, so that some intermediate substance, 
from which formic acid and the precursor of alcohol and acetic 
acid are derived, cannot be readily decomposed. N. H. J. M. 


Influence of Organic Substances on Nitrification and 
Denitrification in Soils. Cur. Barrnen (Bied {Zentr., 1914, 43, 
372—373; from Medd. Centralanst. forsiksvds. Jordbr., 1913).—The 
results of experiments in which ammonium sulphate and various 
organic substances were added showed that the extent to which 
nitrification was hindered by the different substances diminished 
in the following order: peptone, asparagine, acetamide, ammonium 
acetate, carbamide. So that, in accordance with the previous 
results of Winogradski and Omelianski, the inhibiting action on 
nitrification disappears more or less quickly, according to the rate 
of decomposition of the organic substance employed. 

Dextrose and other readily soluble non-nitrogenous substances 
have a distinctly retarding effect on nitrification, even when only 
small amounts are present. 

- Whilst soils rarely contain sufficient soluble organic matter to 
retard nitrification, the activity of nitrifying organisms is almost 
completely checked in manure heaps. N. H. J. M. 


The Formation of Acetaldehyde in Alcoholic Fermentation. 
8. Kostytscnev (Biochem. Zeitsch., 1914, 64, 237—250).—The author 
replies to a criticism of Neuberg and Kerb (this vol., i, 118) of 
their work (A., 1912, i, 323) on the increased production of 
acetaldehyde by fermentation with yeast in the presence of zinc 


VEGETABLE PHYSIOLOGY AND AGRICULTURE. i. 1035 


chloride. He incidentally shows that alcohol can be estimated by 
Nicloux’s method when aldehyde is present if the mixture is dis- 
tilled in a vacuum (at 30—35°) over sodium hydrogen sulphite, to 
separate the aldehyde. 8. B. 8. 


The Part Played by Acetaldehyde in Alcoholic Fermentation. 
C. Neupere and J. Ker (Biochem. Zeitsch., 1914, 64, 251—256).— 
A detailed reply to Kostytschev (see preceding abstract). 

S. B. 8. 


Can the Phenomenon of Thermo-regeneration be Extended 
to the Different Diastases of Yeast. Gasrie. Bertrand and 
M. Rosensiatt (Compt. rend., 1914, 158, 1823—1826).—Maltase and 
catalase obtained from slightly autolysed bottom yeast do not 
undergo thermoregeneration in the same way as invertase (compare 
this vol., i, 909). The activity of both of these enzymes is destroyed 
by heating their solution to 70°, and is not restored by heating 
for one minute at either 80°, 90°, or 100°. W. G. 


The Enzymes of Washed Zymin and Dried Yeast 
(Lebedev). III. Peroxydase, Catalase, Invertase, and Mal- 
tase. Artrnur Harpen and Sytvester Sotomon Zitva (Biochem. J., 
1914, 8, 217—226).—-Fresh English yeast gives the peroxydase 
coloration with hydrogen peroxide and p-phenylenediamine. After 
drying at 38°, the yeast, on suspending in water, no longer gives 
a positive reaction for peroxydase, owing to the presence of an 
inhibiting agent produced during the drying process. By 
repeatedly washing the dried yeast, the inhibiting agent is removed 
and the apparent peroxydase content restored. 

Washing does not affect the activity of the catalase of dried 
yeast. Invertase and maltase are not readily removed from dried 
yeast by washing, the power of hydrolysing sucrose being reduced 
after six washings by a third, whilst that of hydrolysing maltose 
is scarcely affected. H. W. B. 


Assimilation of Elementary Nitrogen by Yeasts and 
Moulds. ALexanpER Kossowicz (Biochem. Zeitsch., 1914, 64, 
82—85).—From experiments on the growth of various moulds and 
yeasts in nitrogen-free media, the conclusion was drawn that these 
organisms cannot assimilate elementary nitrogen. A minute 
amount of nitrogen could be detected in the cultures when in 
contact with air from which nitrogen compounds had not been 
removed. No such increase could be found, however, when the 
air in contact with the cultures had been purified in such a way 
as to exclude the small amount of nitrogen compounds it is apt to 
contain. S. B. S. 


Synthesis of Nitrogenous Substances in Yeast Juice 
Obtained by Maceration. S. Kosryrscnev and W. Brituiant 
(Zeitsch. physiol. Chem., 1914, 91, 372—391).—The juice always con- 
tains a considerable quantity of proteins and endotryptase. Auto- 
lysis proceeds readily at 34°, and the hydrolysable proteins are all 
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decomposed in two days, but a small, constant amount of protein 
remains unattacked even after nine days. After hydrolysis of the 
proteins, synthetic processes may occur, the necessary conditions 
being a sufficient amount of decomposed protein and a high con- 
centration of sugar. Subsequently, the nitrogenous products pre- 
cipitable by Stutzer’s method with copper hydroxide is found to 
be increased. The increase may amount to 16% of the quantity 
present before autolysis. Precipitation of these nitrogenous sub- 


stances with basic lead acetate gives considerably lower values. 
R. V. 8. 


Formation of Chemical Compounds during the Destruction 
of Yeast Organisms by Different Chemical Agents. With- 
drawal of the Agents from Solution. Tx. Boxorny (Chem. 
Zentr., 1914, i, 1363—1364; from Allg. Brauer-u. Hopfenzeit., 54, 
541—544, 567—569, 583—585, 592—594).—A chemical compound 
between the poison and the yeast cell is formed when the latter 
is killed by chemical agents. The concentration of poison in the 
solution is in most cases considerably diminished by the introduc- 
tion of living yeast. The death of the cell appears to occur before 
the union of poison and protoplasm ceases. A table is given show- 
ing the quantities of the following substances which in V-, V/10-, 
and W/100-solution combine with 20 grams of living yeast in 
twenty-four hours, namely, ammonia, sodium hydroxide, sulphuric 
acid, formic acid, hydrofluoric acid, hydrazine hydrate, iodine, 
sulphurous acid, oxalic acid, and acetic acid. Combination is 
observed in all cases except with formic acid, which appears to 
function as a contact poison. Further, magenta, iodine-violet, 
methyl-green, malachite-green, tropioline, eosin, chrysoidine, 
Victoria-blue, and dianyl-black are found to combine with yeast. 
Aniline dyes, particularly those which possess a great capacity for 
dyeing, are found to have a poisonous action even at a dilution 
of 1 in 100,000, that is, at a dilution at which the most powerful 
poisons are ineffective. H. W. 


The Oxidation and Reduction Processes Taking Place 
at the Expense of the Water Produced by Killed Yeast. 
W. Patiapin and E. Lovtscninovskasa (Biochem. Zeitsch., 1914, 65, 
129—139*).—The experiments were carried out with the object of 
testing further the views of Palladin as to the part played by 
water in biological oxidation and reduction processes in the 
presence of a hydrogen acceptor. In confirmation of the results 
of Neuberg and of von Lebedev, it was found that the killed yeast 
can destroy potassium gluconate. The presence of methylene-blue 
largely increases the amount of carbon dioxide evolved in the re- 
action. This fact leads to the assumption that yeast contains a 
reduction ferment which is able, in the presence of a hydrogen 
acceptor, to decompose organic acids, with evolution of carbon 
chloride. The same result was observed in the case of lactic acid. 
Potassium glycuronate is also decomposed by the yeast, but in this 


* and Bull. Acad, Sci. St. Petersbowrg, 1914, [ii], 8, i, 749. 
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case methylene-blue inhibits the reaction. Saccharic acid is also 
decomposed, but in this instance the process is not stimulated by 
the dye. The decomposition of the gluconic and lactic acids in the 
presence of methylene-blue is the first instance of the artificial 


conversion of a fermentation into a respiration process. 
Ss. B. 8. 


The Protein Substances of Aspergillus niger. Pierre 
THomas and Ropert C. Moran (Compt. rend., 1914, 159, 125—127). 
—Using the method employed for the examination of yeast (com- 
pare A., 1913, i, 942), the authors have isolated from Aspergillus 
niger two protein substances corresponding with those obtained 
from yeast. The one is easy to isolate, being insoluble in water, 
sparingly soluble in 10% sodium chloride solution, soluble in 
aqueous sodium hydroxide, ammonia, alkali carbonates, or lime- 
water, and from these solutions is precipitated by mineral acids. 
It contains 12°3—12°9% nitrogen, 0°7% phosphorus, and 0°5—0°6% 
sulphur. It gives the xanthoprotein reaction, the biuret reaction, 
Hopkins’ glyoxylic reaction, and reacts with Millon’s, Molisch’s, 
and the Ehrlich-Préscher reagents, the latter showing the presence 
of glucosamine. With hydrochloric acid in the cold it gives a 
green coloration, which slowly passes to the ordinary Liebermann 
violet colour. On careful warming with orcinol hydrochloride it 
gives a purple precipitate and a green liquid, and with phloro- 
glucinol hydrochloride an abundant, deep red precipitate. It gives 
no coloration on boiling with an alkaline solution of lead oxide. 
Using the modified Hausmann’s method of hydrolysis (compare A., 
1913, i, 1026) for determining the division of the nitrogen, the 
substance is found to contain less diamino- and more monoamino- 
nitrogen than the corresponding compound obtained from yeast. 
From its properties and analysis, it appears to be closely allied 
to casein, and to be derived from a nucleoprotein existing in the 
cells of the mould. 

The second compound is a coagulable albumin, but occurs in 
too small a quantity to allow of it being characterised at present. 

W. G. 


Organic Antiseptics which are Attacked by Micro- 
organisms. S. Conpe.ui (Chem. Zentr., 1914, i, 1208; from Staz. 
sperim. agrar. ital., 1913, 4'7, 85—94).—A culture solution containing 
mandelic acid was seeded with Penicillium glaucum, but a resolu- 
tion of the acid could not be observed, although the organism 
developed readily; parallel experiments with Aspergillus niger 
showed a slight resolution. In a further series of experiments the 
mandelic acid was replaced by sodium benzoate, phenylacetic acid, 
and amygdalin respectively. After seeding with Aspergillus niger, 
a copious growth was observed after a few days in the solution 
containing the benzoate, followed in point of time by the solution 
containing amygdalin, and finally by that containing phenylacetic 
acid. Finally, it was shown that the percentages of benzoic acid, 
phenylacetic acid, mandelic acid, and amygdalin decomposed were 
5°62, 6°26, 7, and 23°53 respectively. H. W. 


a 


i. 1038 ABSTRACTS OF CHEMICAL PAPERS. 


The Soluble Polysaccharides of Lower Fungi. I. Myco- 
dextran, a New Polysaccharide in Penicillium Expansum. 
Artuur W. Dox and Ray E, Newie (J. Biol. Chem., 1914, 18, 
167—175).—Mycodextran has been prepared by extracting large 
quantities of this mould (which occurs characteristically on decay- 
ing apples) with boiling water. On cooling, the clear extract de- 
posited the new polysaccharide in an impure form, and by repeated 
reprecipitation by alcohol from its aqueous solution, and finally 
drying in a vacuum, it was obtained as a fine powder containing 
0°09% ash, and giving no colour reaction with iodine. The dry 
powder swells in cold water, and on warming dissolves to a clear 
solution. If 1% of the substance is present, a stiff, white paste 
results on cooling. It is soluble in cold sodium hydroxide and 
in hydrochloric acid, insoluble in ammonia, acetic acid, and sodium 
carbonate. It has [a]}+251°, and nm, 0°00131. The empirical 
formula is C,H,,O;, and on hydrolysis it gave only dextrose, which 
was recognised by the polarimeter, Fehling’s solution, and the 
preparation of glucosazone. 

The ordinary amylolytic enzymes were without action on myco- 
dextran. H. W. B. 


The Toxin of Rhizopus Nigricans. Ross A1rken GortNER and 
A. F. Buaxestgz (Amer. J. Physiol., 1914, 34, 353—367).—The toxic 
substance of Rhizopus Nigricans has been obtained in an impure 
state by precipitation of an aqueous extract of the mould with 
alcohol. The product gives the reactions for protein and carbo- 
hydrate. It is slowly destroyed by boiling its aqueous solution, 
and more rapidly by boiling with V/10-hydrochloric acid. Peptic 
digestion for three hours is without effect on the toxicity. 

In intravenous injections into rabbits, the lethal dose is about 
1: 250,000 parts of body-weight; but large doses may be given by 
the mouth without any harmful effect being observed. 

H. W. B. 


Controlling Influence of Carbon Dioxide in the Maturation, 
Dormancy, and Germination of Seeds. Franxuin Kipp (Proc. 
Roy. Soc., 1914, B, 8'7, 408—421, 609—625).—The results of experi- 
ments with various seeds showed that germination is retarded or 
inhibited by high partial pressure of carbon dioxide. Whilst some 
seeds, such as beans, cabbage, barley, and peas germinate at once 
when the carbon dioxide is removed, other seeds fail to germinate 
until they have been completely dried and re-wetted, or the 
germinating power may be restored by removing the testa. In this 
class of seeds it seems that the permeability of the testa is 
diminished under the influence of carbon dioxide, and this would 
result in a reduced amount of oxygen reaching the embryo, and 
in a relative rise in the carbon dioxide pressure in the embryo 
tissues. 

An experiment was made in which a layer of fresh grass 
(7°5 cm.) was covered with 45 cm. of soil, in which a week later 
seeds were buried at depths of 7°5, 15, and 22°5 cm. After seven 
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days it was found that only three out of twenty-five of the seeds 
75 cm. deep had sprouted, and that all the seeds at the lower 
depths failed to germinate. In a control experiment, without 
grass, all the seeds germinated. Two weeks after the pit contain- 
ing grass was made, it was found that the air from 15 and from 
30 cm. below the surface contained, respectively, 16°5 and 20°0% 
of carbon dioxide. 

The inhibitory value of given carbon dioxide pressures is in- 
creased by low temperatures and by a low supply of oxygen, and 
diminished by a rise of temperature and an increased supply of 
oxygen. 

In the case of seeds such as Hevea Brasiliensis, which rapidly 
deteriorate, the carbon dioxide produced by respiration in a closed 
flask rose to 40%; seeds kept in this manner showed a marked 
increase in vitality. 

Both the arrested development of moist maturing seeds on the 
plant, and the retarded germination of moist resting seeds under 
apparently suitable conditions of temperature, moisture, and 
supply of oxygen, are connected with an inhibitory partial pressure 
of carbon dioxide in the tissues of the embryo. N. H. J. M. 


Action of Carbon Tetrachloride and Carbon Disulphide 
Vapours on the Germinating Power of Seeds. Rieum (Bied. 
Zentr., 1914, 43, 358; from Mitt. X. Biol. Anst. Land-u. Forstwirts., 
1913, 14, 25).—Whilst hemp and barley were found to be greatly 
injured, rape is more resistant. The effect on maize varied con- 
siderably with different varieties. Carbon disulphide acts more 
quickly than carbon tetrachloride. N. H. J. M. 


Absorption of Ions by Plants. fF. Puate (Atti R. Accad. 
Lincei, 1914, [wv], 23, i, 839—844).—The paper describes a series of 
quantitative experiments with Triticum sativum and Hyacinthus 
orientalis grown in solutions containing one of the following salts: 
manganese chloride, manganese bromide, manganese nitrate, and 
manganese sulphate. Anion and cation are absorbed in the same 
proportion as that in which they exist in the solution; the anion 
chiefly reaehes the shoot, whilst the cation is found especially in 
the root. R. V. 8S. 


Influence of the Continuous Electric Current on the 
Absorption of Nutritive Substances by Plants. D. CHoucHak 
(Compt. rend., 1914, 158, 1907—1910).—In order to investigate the 
causes producing the variation of absorption of a nutritive sub- 
stance by roots of a plant with changes in the medium in which 
the roots are immersed (compare A., 1913, i, 801), the suthor has 
examined the influence of an electric current. A number of young 
wheat plants were threaded on a fine platinum wire and plunged 
into the nutritive solution. A second wire was immersed in the 
solution, and the two connected to the poles of a battery giving a 
current intensity of 0°5 to 250 millionths of an ampere. At the 
end of the experiment the amount of the nutritive elements 
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absorbed were determined. Similar experiments were performed 
to measure the adsorption by the roots of plants, killed by 
immersion in boiling water for ten minutes. The current, accord- 
ing to its intensity and direction, produces a variation in the 
velocity of absorption of cations and anions. In the case of the 
cations, the velocity is constant when the plants are connected to 
the positive pole, but increases at first very rapidly with the 
current intensity to a certain point, after which it is almost 
constant, when the plants are connected with the negative pole. 
The inverse is true for anions. This variation is not due to 
electrolysis, since the increase in absorption is greater than can 
be accounted for by the increased number of ions liberated, due 
to the increased current. The velocity of adsorption by roots of 


dead plants is influenced in the same sense by the electric current. 
W. G. 


The Study of Plant Enzymes, particularly with Relation 
to Oxidation. A. D. Hatt, E. F. Armstrona, H. E. Armstrona, 
F. Keesre, and E. J. Russert (Rep. Brit. Assoc., 1913, 143—145).— 
A short report of work published during 1913. C. H. D. 


The Velocity of Hydrolysis and Displacement by Water 
of the Nitrogenous and Mineral Substances Contained in 
Leaves. G. Anpré (Compt. rend., 1914, 158, 1812—1815. Com- 
pare A., 1913, i, 233, 431)—-The author has determined the 
amounts of nitrogenous matter, expressed as nitrogen, phosphorus 
expressed as H,PO,, and potassium expressed as K,O, passing by 
exosmosis from the leaves of chestnut trees immersed in water for 
one, two, and six months, the leaves being taken: (a) when quite 
young; (0) at the period of flowering; (c) at the time of maturity 
of the fruit. The exosmosis of nitrogen is small even at the end 
of six months, varying from 6°32% of the total nitrogen in young 
leaves down to 2°0% in the oldest leaves. The amount of nitrogen 
passing out from the leaf after the first month is almost a constant 
percentage of the total passing out, independent of the age of the 
leaf. The exosmosis of phosphorus is greater, corresponding with 
rather more than 50% of the total amount in the leaf, and does 
not appear to vary with the age of the leaf. The amount of phos- 
phorus passing out in the first month’s immersion, expressed as a 
percentage of the total passing out in six months, decreases regu- 
larly with the age of the leaf. Potassium is the element which 
passes out to the greatest extent, varying from 97°85% of the total 
in the young leaves to 87°2% of the total in the oldest leaves. As 
in the case of phosphorus, the loss during the first month diminishes 
with the age of the leaf. W. G. 


Absorption of Certain Radicles by Leaves in Varying 
Stages of Decay, and the Effect of Leaves on the Absorption 
of these Radicles by a Soil. H. A. Noyes (J. Ind. Eng. Chem., 
1914, 6, 574—576).—Leaves, undecayed and in varying stages of 
decay, show absorption for certain radicles, particularly ammonium, 
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potassium, and calcium, and phosphoric and sulphuric acids, but 
not for chlorine, bromine, iodine, nitric acid, or magnesium. The 
addition of soil to the leaves does not inhibit the absorption, but 
in the case of mixtures of leaves and soil the absorption does not 
proceed on the same basis as with the constituents separately. 


The Nitrogenous Constituents of Plant Galls. I 
M. NierEnstTEINn (Zeitsch. physiol. Chem., 1914, 92, 53—55).—Galls 
from Quercus Aegilops, L., were extracted with benzene or carbon 
tetrachloride, and, after distilling off the solvents, the residues 
deposited, in the course of two and a-half years, 9 grams of crystal- 
line material, which, on recrystallisation from alcohol, had m. p. 
234—238° (decomp.). The substance is probably 1-galloyl-leucine, 
C,3H,,0,N, and has |a]'}—57°35°. The structural formula is prob- 
ably CHMe,*CH,*CH(CO,H)-NH-CO-C,H,(OH)s. 

On hydrolysis, gallic acid and dl-leucine were obtained and 
identified. H. W. B. 


[The Araliacee Family, with Special Reference to the 
Glucosides and Oxydases of the Leaves of Polyscias nodosa, 
Forest, and Hedera Helix. L....] Jos. HaLBerKann (Arch. Pharm., 
1914, 252, 187—190).—-In reply to van der Haar (this vol., i, 
122), the author states that several observers have recorded the 
production of arabinose from saponins, and also that neither he 
nor van der Haar has sufficiently characterised as sesquiterpenes 
the hydrocarbons obtained by the dry distillation of sapogenins. 

C. 8. 


The Enzyme of Chelidonium Seeds. II. Konrap Bournor 
(Biochem. Zeitsch., 1914, 65, 140—157).—Further details of the pre- 
paration and properties already described (A., 1913, i, 920) of the 
chelidonium lipase are given. When free from oils, the dry powder 
loses part of its lipolytic activity by grinding. A very active 
powder can be obtained when the oil-containing seeds are allowed 
to remain with light petroleum; this separates in a fine state, and 
can be readily separated from the coarser particles. The oil 
obtained in this process, when the petroleum is distilled off at 
20°, also has lipolytic properties, which it readily loses on warm- 
ing to 30°. The ester-forming action on mixtures of monohydroxy- 
alcohols and fatty acids was studied, and when equivalent amounts 
of acid and alcohol were used, synthesis amounted to as much as 
83°5%, which was not largely increased by excess of alcohol. With 
glycerol, on the other hand, the synthesis was furthered when 
excess of the alcohol was present and a little water was added; 
78% of the acid could then be esterified. A comparison was made 
of the esterification of oleic acid by various alcohols; most of the 
primary monohydroxy-alcohols form esters readily (37 to 91%); the 
secondary and tertiary alcohols form esters with greater difficulty 
or not at all (for example, tertiary amyl alcohol). The poly- 
hydroxy-alcohols do not esterify so readily, the maximum lying 
between 42 and 59%. The esterification of a large number of acids 
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by isobutyl alcohol was also studied. The author describes the 

preparation of B-mono-olein, C;H,;,O(OH),°C,,H,,0, m. p. 26°, and 

of isobutyl heptoate, b. p. 209°, D*° 0°8593, by means of the enzyme. 
S. B. 8. 


Plant Ferments. I. The Oxydases of the Maize Cobb. 
G. Dosy (Biochem. Zeitsch., 1914, 64, 111—124).—The style of the 
cobb owes its coloration to the presence of a peroxydase and 
oxygenase; a tyrosinase is absent. The peroxydase has a heat- 
stable zymogen; it is not a protein, but a non-reducing poly- 
saccharide, which is soluble in water. The preparations con- 
tained 5 or more % of ash, in which manganese could not be 
detected. The peroxydase is readily injured by higher concentra- 
tions of hydrogen peroxide, and its action is impeded by the 
presence of sugars and carbohydrates. The oxygenase is always 
present in the styles, but is absent in the grains and axes, which 
contain, however, a peroxydase. Furthermore, the peroxydase con- 
tinually increases in quantity in the styles, whilst no marked 
change in amount is observed in the grain and axes. The physio- 
logical significance of these facts is discussed by the author. The 
oxygenase also increases in quantity in the styles, but not so rapidly 
in proportion as the peroxydases. 8 


Morphology and Microchemistry of Podophyllum peltatum. 
O, Tunmann (Pharm. Zenir.-h., 1914, 55, 619—623).—Podopbyllotoxin 
occurs fairly regularly in all the parenchymatous cells of the 
rhizome, whilst the resinous portions of the podophyllin are found 
in the adjacent, excretory cells. The presence of quercetin can be 
detected, by sublimation, in as little as 0°1 to 0°2 gram of podo- 
phyllum (drug). The first sublimate consists of fatty drops with 

tals of fatty acids and phytosterols; this is followed by tarry 
substances, and finally by quercetin. Quercetin is not specially 
localised in the cork and bark, but seems to accompany the podo- 
phyllotoxin. N. H. J. M. 


Dependence of the Relation of Lime and Magnesia on the 
Concentration. P. L. Gitte (Porto Rico Lauper. Stat. Bull., 12, 
1913).—Water-culture experiments with rice in which calcium and 
magnesium were supplied in various relations to each other and to 
the other nutrients. In the presence of small amounts of all other 
foods, solutions of equal percentage amounts of calcium and mag- 
nesium chlorides seem to have the same toxic effect. In concen- 
trated solutions of calcium chloride, containing small amounts of 
the other nutrients, the growth of rice is considerably increased 
by a slight increase in the amount of magnesium chloride. 

In solutions of 172 to 109 per 100,000 of calcium and magnesium 
chlorides, with minor amounts of all other nutrients, growth was 
distinctly better when the bases lime and magnesia were present 
in the ratio 1:1 than in the ratio of 10:1, 5:1, 1: 5, or 1: 10. 
In solutions of 62 to 23 per 100,000 of the combined chlorides, the 
growth of rice seemed to be unaffected by the ratio of lime to 
magnesia between ratios of 10: 1 and 1: 10. 

he results show that rice differs from many plants in being 
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relatively less sensitive to magnesium chloride. Whilst the ratio 
has an effect at comparatively high concentrations, it does not, 
within the limits of the experiments, at low concentrations. 

The conclusion is drawn that the toxicity of an excess of lime 
or magnesia is not due simply toan unfavourable proportion between 
the two salts alone, but to an unfavourable proportion between 
the salt which is in excess and all the other salts present. In 
ordinary soils the ratio of available lime and magnesia may be 
expected to be without effect. In alkali soils the ratio may be of 
the greatest importance. N. H. J. M. 


Solubility of Soil Constituents. Her. Fiscner (Bied. Zentr., 
1914, 43, 292—294; from Intern. Mitt. Bodenk., 1913, 3, 331).— 
Indications were obtained of a suitable method for obtaining avail- 
able potassium from sparingly soluble rocks, in which phonolite is 
fused with calcium carbonate and sodium chloride, the product 
ground, and extracted with water. 

Experiments are described in which the amounts of potassium 
dissolved by water, saturated with carbon dioxide, from biotite and 
phonolite were estimated. The solubility of biotite was found to be 
less than that of phonolite. On the other hand, Pfeiffer and Blanck 
found in experiments with oats that the potassium of phonolite is 
less available than that of biotite. N. H. J. M. 


Decomposition of Silicates by Soil Bacteria. K. Bassarix 
(Bied. Zentr., 1914, 43, 502; from Zeitsch. Gadrungsphysiol., 1913, 3, 
15—42).—In experiments with a number of finely powdered 
minerals it was found that nepheline, magnesia, talc, and augite 
were the most readily attacked by Bacillus extorquens, which dis- 
solved from 4 to 6% of the minerals. Butyric acid bacteria acted 
similarly, except that they decomposed apatite more readily. 
Nitrite bacteria acted comparatively vigorously, notwithstanding 
the slight production of acid. N. H. J. M. 


Plastic and Adhesive Constituents of Clays. A. ArTrTER- 
BERG (Bied. Zentr., 1914, 43, 295—301; from Intern. Mitt. Bodenk., 
1913, 8, 291).—From the results of experiments with a number 
of minerals, the conclusion is drawn that it is the particles which 
form scales which impart plasticity. In the case of the clays of 
northern Europe, biotite is the predominant plastic constituent, 
whilst in the case of the red soils in southern latitudes plasticity 
is chiefly due to hematite and limonite. N. H. J. M. 


Microscopic Estimation of Soil-forming Minerals. W. J. 
McCaveney and Wituiam H. Fry (Bied. Zenir., 1914, 43, 368—371 ; 
from U.S. Dept. Agric. Bur. Soils. Bull., 91, 1913).—The minerals 
found most frequently and in greatest amounts are felspars, albite 
and oligoclase being fairly well preserved, whilst the basic members 
of the group are more readily altered, and can frequently not be 
identified except in soils of the arid regions. Hornblende and 
epidote are the predominating minerals, and most of the soils con- 
tained tourmaline, rutile, and zircon. Apatite (fluorine apatite) 
was found in half of the soils, and garnet in ten. 
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Quartz frequently contains apatite, rutile, zircon, and gas, and 
sometimes liquids. 

Soils derived from sandstone and slate formations vary very 
distinctly according to climatic conditions. In rainy districts 
quartz predominates, the other minerals being largely decomposed, 
whilst in arid regions the reverse is found. 

The methods employed are described, and a detailed description 
of the minerals is given in the original paper. N. H. J. M. 


Distribution of Certain Constituents in the Separates of 
Loam Soils. L. A. Sretycoenia (J. Jnd. Eng. Chem., 1914, 6, 
576—577).—Analyses of separates of varying coarseness, obtained 
by submitting the soils to sedimentation and centrifugal action, 
showed that the percentage of silica is greater, in all cases, than 
that of any other oxide; alumina is usually second in quantity, 
followed by iron. The proportion of silica diminishes from the 
coarser to the finer particles, and zirconia shows the same varia- 
tion. Iron oxide, alumina, titanium, potash, and phosphoric acid 
increase in quantity in the finer particles. The distribution of 


soda, lime, and magnesia appears to follow no general rule. 
W. P. S. 


Effect of Heat on Hawaiian Soils. W. P. Ke.tey and WiLLIAM 
McGeorce (Hawaii Agric. Huper. Stat. Bull., 30, 1913, 38 pp.).— 
Experiments on the effects of heating at 100° and 250°, and of 
ignition, on twelve different soils. Whilst the results varied a 
good deal, it was found that, on the whole, heating at 100° in- 
creases the amounts of manganese, calcium, magnesium, phosphoric 
acid, sulphates and hydrogen carbonates, and, in most cases, iron, 
soluble in water; in about half the soils the solubility of the 
potassium, aluminium, and silica was also increased. 

The results obtained at the higher temperatures (250° and 
ignition) were similar, the increase in solubility being sometimes 
greater and sometimes less than that obtained at 100°. 

The solubility in V/5-nitric acid was not altered much by 
heating at 100°. Heating at 250° sometimes considerably in- 
creased the solubility of aluminium, manganese, potassium, and 
phosphoric acid, and diminished the solubility of the calcium and 
magnesium. 

The changes involved in heating soils are very complex and 
include, among others, flocculation, deoxidation of manganese 
dioxide, oxidation, particularly of iron, double decomposition, 
dehydration, and physical alterations of soil films. 

The nitrates present in soils are practically all destroyed at 
200—250°; whilst a decrease occurred at 100°. 

Heating at 200° resulted in a loss of about 25% of the total 
nitrogen and in the production of abnormally large amounts of 
ammonia. The burning of brush in the field was found to cause 
a stimulation of ammonification, whilst nitrification was not 
restored in two months. N. H. J. M. 
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Observations on the Acetylene Dichlorides. G. CHAvANNE 
(Bull. Soc. chim. Belg., 1914, 28, 234—240).—The formule assigned 
to the isomeric acetylene dichlorides [s-dichlorosthylenes] in a previous 
paper (A., 1912, i, 330) on the basis of the rate at which they react 
with alcoholic potassium hydroxide, are found to require transposition. 
The isomeride boiling at 60°25° is the cis-form, whilst the more reactive 
isomeride boiling at 48°35° is the érans-form. The equilibrium 
mixture contains 80% of the former and 20% of the latter. 

If the s-dichlorodibromoothane, which is obtiined from either of the 
isomerides on the addition of bromine, is acted on by zinc in presence 
of alcohol, the bromine is removed and an equilibrium mixture of the 
two acetylene dichlorides is obtained. If the dichlorodibromoethane 
is added slowly to the mixture of zine and alcohol, the equilibrium 
mixture is obtained in almost theoretical yield. An explanation of the 
formation of the two isomerides in this ratio has not yet been 
found. 

Experiments have also been made to determine the rate of addition 
of bromine by the two isomeric forms. Small quantities of bromine 
were dissolved in the pure liquids, and the rate of disappearance of the 
bromine on exposure to the light from a Nernst lamp was measured at 
about 12°. The reaction proceeds in accordance with the equation for 
a unimolecular change, although the coefficient increases somewhat 
during the initial stages of the reaction. The results show that the 
reaction velocity is about twice as great for the ¢rans-form as for the 
cis-form of the dichloride. Experiments with the equilibrium mixture 
gave an intermediate value for the velocity coefficient. H. M. D. 


The Presence of an Alcohol and an Acid, each having (,,, 
in the Wax from Tachardia lacca. A.tpert Gascarp (Compt. 
rend., 1914, 159, 258—260).—-Lac gum on extraction with boiling 
alcohol loses all its resin and the greater part of its wax. The residue 
consists of fragments of wood and insect remains, and on extraction 
with boiling benzene yields a further small amount of wax, which on 
purification is shown to be an ester, m. p. 94°. This on saponification 
with boiling potassium hydroxide yields an alcohol and an acid, the 
latter being separated by means of its calcium salt. The alcohol 
crystallises in lozenge-shaped plates, m. p. 88°, and is shown to be 
dotriacontanol (laccerol), O,.H,,,OH. It yields the corresponding 
dotriacontanyl iodide, C,.H,,[, m. p. 71°, and on reduction dotri- 
acontane, m. p. 70°5°. The acid obtained by the saponification is 
dotriacontanoic (lacceroic) acid, m. p. 95-——96°, giving an ethy/ ester, 
m. p. 76°, which on reduction yields dotriacontanol. W.G 


Preparation of Esters and Ethers of Ethylidene Glycol and 
Vinyl Alcohol. CHemiscne Fapraik GriesnetM-ELeKtrron (D.R.-P. 
271381).—In presenceof mercuric salts suchas the sulphate or phosphate, 
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compounds containing hydroxyl or carboxyl groups absorb acetylene 
with great rapidity, the reaction being often facilitated by the addition 
of small proportions of catalysts such as mineral acids, acid salts, &c. 
Thus, acetic acid and acetylene yield ethylidene diacetate, 

20H,°CO,H + C,H, = CH,°CH(CO,°CH,),. 
In other instances 1 mol. of the carboxylic or hydroxylic compound 
reacts with 1 mol. of acetylene; for instance, CCi,-CO,H+C,H,= 
CC),-CO,°CH:CH, and CH,Cl-CH(OH)-CH,°OH + C,H, = 


ee 4 
H-97 OHM T. H. P. 


Phytochemical Formation of Ethyl Mercaptan. C. NEuBERG 
and F. F. Norp (Ber., 1914, 47, 2264—2271).—1t is suggested that 
the thiocarbimides and organic sulphides found in plants have their 
origin in the mercaptans. The last-named substances are not easily 
formed from the corresponding alcohols, but as the latter are possibly 
produced through the aldehydes in fermentation processes, the 
possibility of the aldehydes as an important stage in the formation of 
mercaptans has been considered. The accompanyiag experimental 
evidence is in favour of this view. 

As the unstable unimolecular thioaldehydes and the very sparingly 
soluble trimolecular compounds were unsuited to examination, thialdine, 
CHMe<3 GHM ON H, which should be able to undergo fission into 
ethyl mercaptan and aldehyde-ammonia, was used. If an alcoholic 
solution of this substance is added to a solution of sucrose which is in 
a state of fermentation, the odour of mercaptan is soon evident. The 
mercaptan was separated from the accompanying carbon dioxide by bub- 
bling the evolved gas through a series of flasks containing a solution of 
mercuric cyanide; by treating the precipitate of mercuric mercaptide 
with hydrochloric acid and warming, the mercaptan was obtained in a 
purer condition and was immediately converted into the lead salt in 
which form its identity was established. From 20 grams of thialdine, 
1°3 of the lead salt was finally obtained. 

Only living yeast is able to reduce thialdine in this way in the 
presence of sugar, and the process presumably is analogous to the 
production of alcohol from an aldehyde. D., F. T. 


Preparation of Acetic Anhydride. Axktien-GEsELLscHAFT FUR 
AniLin-FaprigaTion (D.R.-P. 273101).—The preparation of acetic an- 
hydride by passing chlorine into a mixture of an acetate with sulphur 
necessitates the use of very low temperatures obtainable only with the 
help of a refrigerating machine. This disadvantage is obviated by 
replacing the sulphur by sulphur mono- or di-chloride or a mixture of 
the two, the reactions, which take place at about 20% and give 
good yields of the anhydride, being represented by the equations: 
16CH,°CO,Na + 8,Cl, + 5Cl, = 12NaCl + 2Na,SO, + 8Ac,0 and 
8CH,°CO,Na + SCI, + 2Cl, = 6NaCl + Na,SO, + 4Ac,0. T. H. P. 


Preparation of Cellulose Esters of Fatty Acids. CHEMIscHE 
Faprik voN Heypen A.-G, (D.R.-P. 273029).—Aliphatic esters of cellu- 
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lose or its transformation products are obtained by treatment of the 
dried cellulosic material with anhydrides of fatty acids in presence of 
chlorides of sulphuric acid without heating or at the ordinary 
temperature. T. H. P. 


Phosphates of af-Distearin. R. R. Rensnaw and R. R. 
Srevens (J. Amer. Chem. Soc., 1914, 36, 1770—1772).—Griin and 
Kade (A., 1913, i, 158) have described certain distearin phosphates 
obtained by the action of phosphoric oxide on distearin. Similar ex- 
periments have been carried out by the authors, who have confirmed 
the work on the primary orthophosphate, and have isolated a sodium 
a ee *O-PO,Na 

H,-O-PO,Na7? 
the corresponding silver, barium, and calcium salts were prepared. 


salt of stearin pyrophosphate, 


Catalytic Reduction of Oleic Acid and Cottonseed Oil by 
means of Hydrogen in Presence of Finely Divided Nickel. 
T. W. A. Suaw (J. Soc. Chem. Ind., 1914, 33, 771—774).—The first 
series of experiments deals with the reduction of oleic acid vapour. 
An apparatus is described in which the vapour of oleic acid is carried 
by a current of purified hydrogen under diminished pressure into a 
cylinder, heated at about 300°, containing broken pumice impregnated 
with about 13—14% of nickel (reduced from the oxide by hydrogen at 
about 300°). The extent of the reduction is determined by estimating 
the iodine number of the product by the Wys-Hiib! method. Under 
100, 150, and 200 mm. pressure, 5, 15, and 20% respectively of the 
oleic acid vapour is reduced ; these values are practically unchanged 
when the products are again passed through the apparatus. 

The results indicate a state of equilibrium in the gaseous phase 
between hydrogen, oleic acid, and stearic acid; however, when stearic 
acid vapour and hydrogen are passed through the apparatus, the iodine 
number of the product is zero. 

In a second series of experiments in the same apparatus, liquid oleic 
acid is kept in contact with the catalyst at about 275° for different 
periods of time, the pressure of the hydrogen being maintained at 
1 atmos, ; about 45% of the acid is reduced after nine hours. 

A third series of experiments deals with the reduction of liquid oleic 
acid under very great pressures. An apparatus is described in which 
oleic acid is sprayed, by means of a specially designed feed-valve and 
glass sprinkler (not a soldered brass rose, because the acid dissolves 
from this some constituent which poisons the catalyst), over the 
catalyst in an atmosphere of hydrogen at a definite temperature and 
pressure, the rate of flow being about 40 c.c. per hour. At a tempera- 
ture of 250°, the amount of oleic acid reduced is 4, 20, and 35% under 
pressures 5, 25, and 50 atmos. respectively. 

A few experiments performed with cottonseed oil show that at 200°, 
and under pressures of 25 and 50 atmos., more than 50% of the 
glyceride is reduced and a hard product, m. p. about 50°, is obtained. 

C. 8. 
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Preparation of Glycerol Halogenhydrins and UHsters of 
Polyhydroxyalipbatic Acids. Apoitr Grin (D.R.-P. 272337).— 
When castor oil or oxidised linseed oil, etc., is treated directly or in 
solution under pressure with the calculated proportion or an excess of 
hydrogen haloid, either as gas or dissolved in alcohol, the principal 
reactions taking place are as follows: (1) the triglyceride is converted 
hy the hydrogen haloid into ricinoleic acid and its chlorohydrin ester, 
the latter then undergoing decomposition into chlorchydrin and free 
acid; (2) 20H-C,,H,,°CO,H - H,O = OH:C,,H,,*CO:0-C,,H,.*CO,H 
and 30H:C,,H,.*CO,H — 2H,0 = 

OH-C,,H,,*CO-0-C,,H,.*CO-O0-C,,H,,*CO,H ; 
(3) the di- and tri-ricinoleic acids undergo esterification by the alcohol 
present. The principal constituents of the resultant preduct are the 
mono- and di-chlorohydrins of glycerol and esters of polyricinoleic acids, 
but small proportions of glycerol and free di- and tri-ricinoleic acids 
are also present. =. a 5 


Optical Decomposition of the Iridotrioxalates. M. DEeLfPine 
(Compt. rend., 1914, 159, 239—241).—The author has prepared 
optically active iridotrioxalates of the type M,Ir(C,O,),, by preparing 
the strychnine salts from the racemic potassium salt, and separating 
these into the dextro- and ]zvo-components by fractional precipitation. 
The potassium salt was prepared by the action of a solution of potass- 
ium oxalate on potassium iridi- or irido-chlorides or potassium iridodi- 
chlorodioxalate in an autoclave at 130° for eight hours. This salt after 
crystallisation was fractionally precipitated by strychnine sulphate, 
giving the two crystalline strychnine salts, differently hydrated, which 
in the anhydrous state, (C,,H,.N.,O,),, H,Ir(C,0,),, had [a], +11°8° 
and —56°4° respectively. These on decomposition with potassium 
hydroxide in aqueous solution gave the d- and /-potassium salts, 
K,Ir(C,0,),,2H,0, [a], + 82°, and with barium hydroxide the d- and /- 
barium salts, Ba, Ir(C,0,),],,15H,O, [a])+62°5°. The silver salts pre- 
pared from these active salts by double decomposition could only be 
obtained in the form of amorphous, granular masses. The active salts in 
solution at 100° show a slow diminution of a few hundredths of a degree 
per hour in their optical activity. The d-potassium iridotrioxalate 
shows an anomalous rotatory dispersion and a circular dichroism. The 
maximum rotation is in the blue portion of the spectrum, and it 
disappears in the violet. W. G. 


Pyrogenic Formation of Carbon Suboxide from y-Lactones. 
Erwin Ort (Ber, 1914, 47, 2388—2393).—When diacetyltartaric 
anhydride and acetoxymaleic anhydride are heated, they readily suffer 
decomposition into acetic acid and carbon suboxide. It is assumed 
that acetylenedicarboxylic anhydride is an intermediate product, for an 
appreciable quantity of carbon suboxide is only obtained from those 
acetylated 1 : 2-dicarboxylic anhydrides that, by losing acetic acid, can 
saline the acetylenic anhydride. Diacetoxymaleic anhydride, for 
example, yields acetic acid and keten, and only about 2% of carbon 
suboxide. Keten is also a product of the decomposition of triacetin, 
but not of all acetyl derivatives. The one feature common to these 
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compounds is the tendency to the elimination of acetic acid. The 
decomposition of acetylenedicarboxylic anhydride is accompanied by 
the production of carbon monoxide, which is often formed when 
1 :2-dicarboxylic acid derivatives, ethyl oxalate, for example, are 
heated. Assuming that the carbon suboxide is first set free in the 
form of f-oxypropiololactone, the decomposition of diacetyltartaric 
anhydride may be represented by the scheme, 


AcO"OH-00. 0 onseco.8 4 2 So 
| il 
AcO-CH:CO a eer , 


C-O 
CO + 1!) |. —> CO:C:CO. 
C-CO 


Diacetyltartaric anhydride may be obtained in quantitative yield 
from acetic anhydride, tartaric acid and sulphuric acid (Wohl and 
Osterlin, A., 1901, i, 365), and is a very suitable material for the 
preparation of carbon suboxide. For this purpose, it is quickly 
distilled under reduced pressure from a long-necked flask in a bath at 
180—185°, over a glowing platinum spiral which is so adjusted that 
decomposition of the vapours is complete. In order to estimate the 
yields, the flask was connected with a receiver cooled to — 80°, anda 
vessel containing aniline. The amount of acetic acid condensed repre- 
sented a yield of 87%, and the malonanilide which collected in the 
second receiver corresponded with a 42°5% yield of carbon suboxide. 

Acetoxywaleic anhydride (ibid.) sublimes in a vacuum at 65° and 
forms compact crusts, m. p. 91°. It decomposed at 140—150° and 
gave a 73% yield of acetic acid, 37% of malonanilide, 69°4% of carbon 
monoxide, and 31% of carbon dioxide. Diacetoxymaleic anhydride 
(Fenton, T., 1896, 69, 551) decomposed at 160—170°, and gave acetic 
acid 73%, carbon suboxide 2%, keten, weighed as acetanilide, 10%, 
carbon monoxide 91°5%, and carbon dioxide 70%. Triacetin was 
similarly treated at 155°, and gave acetic acid, acraldehyde and keten 
(26%). J.C. W. 


Preparation of Cupric Cholate. Kwott & Co. (D.R.-P. 273317).— 
The interaction of solutions of a cupric salt and of sodium cholate in 
presence of methyl or ethyl alcohol yield cupric cholate, Cu(C,,H,,9;)., 
which exerts a bactericidal action; it dissolves in 100 parts of 
castor oil. T. H. P. 


Tetra-acetylmucyl Chloride and Azoimide. Decomposition of 
the Latter by Heat. Orro Diets and Fritz Lériunp (Ber., 1914, 
47, 2351—2355).—The authors have attempted the ring condensation 
of tetra-acetylmucic acid derivatives, but without success. The 
elimination of chlorine from the acid chloride was without result, and 
the action of heat on the azoimide seemed to follow an unusual course, 
for the nitrogen compound which was obtained was very stable. 

Tetra-acetylmucic acid was shaken with phosphorus pentachloride 
and acetyl chloride for an hour or so, when the chloride, C,,H,,0, Cl,, 
separated quantitatively in small, silky needles, m. p. 179—180° (com- 
pare Jacoby, Diss., Berlin, 1907). The hydrazide, C,,H,.0O,)N,, was 
prepared by adding the powdered chloride in small quantities to a 50% 
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solution of hydrazine hydrate, with vigorous stirring, and formed a 
very sparingly soluble, white powder. This was converted into tetra- 
acetylmucylazoimide, C,,H,,0O,)N,, by the action of nitrous fumes. 
The bistriazo-compound was also prepared by mixing an acetone 
solution of the chloride with a solution of sodium azoimide in dilute 
acetone. It forms long prisms which decompose at above 108°, then 
re-solidify, and melt again at 139°. It was gradually heated to 110° in 
ethyl malonate, whereby two molecular proportions of nitrogen were 
evolved and a clear solution remained, from which, on cooling, the 
compound, O,,H,,0,,N., separated in large prisms, m. p. 139°. . 
J.C. W. 


Oxalocitrolactone and its Transformation into Tricarballylic 
Acid. H. Gaur (Compt. rend., 1914, 159, 256—258. Compare this 
vol., i, 384, 484).—Oxalocitrolactone on heating with water or hydro- 
chloric acid in sealed tubes at 180°, yields tricarballylic acid and a large 
amount of resinous substances. On heating with alcohol in an autoclave 
at 180 —200°, it yields ethyl oxalate (39%), ethyl tricarballylate (30%), 
and ethyl propanetetracarboxylate (60%). The two latter esters on 
hydrolysis with acid give a quantitative yield of tricarballylic acid. 
Under the influence of hydrolysing agents the ketolactonic ring of 
oxalocitrolactone is opened or not, according as the hydrolysis is 
effected at a high (180—200°) or a medium temperature (100—120°). 

W. G. 


Preparation of Acraldehyde. Epcar J. Wirzemann (J. Amer. 
Chem. Soc., 1914, 36, 1766—1770).—Wohl and Mylo (A., 1912, i, 
677) have described a method for preparing acraldebyde from glycerol 
in which anhydrous magnesium sulphate is used as catalyst. This 
method is very satisfactory, but involves the use of special expensive 
apparatus, A modification is now described in which the apparatus is 
so simplified as to be capable of construction from ordinary stock 
materials. The modified method does not give quite such large yields 
of pure acraldehyde as were obtained by Wohl and Mylo, but it is 
much more readily available for ordinary use. E. G 


Syntheses by means of Organometallic Derivatives of 
Zinc: Aldehydes. E. E. Bratse (Bull. Soc. chim., 1914, [iv], 15, 
661—666).—Lactic acid and a-hydroxyisobutyric acid when warmed 
with an excess of a mixture of formic acid and acetic anhydride yield 
the corresponding formic esters, which, like their acid chlorides, con- 
dense with zinc propyl iodide to give methylpropyl- and dimethy]- 
propyl-cycloacetals, which on hydrolysis give butaldehyde. Lactic acid 
gives a-formoxypropionic acid, CHO-O-CHMe:CO,H, m. p. 78°, b. p. 
120—121°/13 mm., which yields an acid chloride, b. p. 59°/19 mm., 
and an anilide, long needles, m. p. 182°. The acid chloride condenses 

HMO with zine propyl iodide to give 1-methyl-4-propyleycloacetal 
5 (annexed formula), b. p. 82°/17 mm. 

a-Hydroxyisobutyric acid yields a-forimoxyisobutyric 

bat ae acid, CHO-O-CMe,*CO,H, needles, m. p. 64—65°, b. p. 
CHPr 125—126°/15 mm., giving an acid chloride, a dense liquid 
with a very disagreeable odour, b. p. 53—54°/14 mm., 
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and an anilide, prismatic needles, m. p. 100O—101°. The acid chloride 
with zine propyl iodide yields 1 : 1-dimethyl-4-propylcycloacetal 
Me.-Co (#nnexed formula), b. p. 84°/20 mm. 
¢ 3 ¢ Both these cycloacetals are readily hydrolysed on boiling 
O with aqueous oxalic acid, giving butaldehyde, b. p. 
9 4  %3—T74°, and the original hydroxy-acid. Both of the 
CGHPr formoxy-acids are rapidly saponified on exposure to air. 


W. G. 


Syntheses by means of Mixed Organometallic Derivatives 
of Zinc. a-Monochloroketones. E. E. Braise (Bull. Soc. chim. 
1914, [iv], 15, 666—673. Compare preceding abstract).—By the 
following series of reactions the author has prepared a number of 
a-chloro-ketones. An a-chloro-acid chloride was condensed with a 
suitable a-hydroxy-acid, either lactic acid or a-hydroxyisobutyric acid, 
and the resulting ester acid converted into its acid chloride. ‘This 
acid chloride was then treated with the necessary zinc alkyl iodide, 
giving a chloro-cycloacetal, which on hydrolysis gave the required 
a-chloro-ketone. 

The required a-chloro-acid chlorides were prepared by chlorinating 
the corresponding alkylmalonic acids in solution in carbon tetra- 
chloride by a current of dry chlorine, decomposing the chloroalkyl- 
malonic acid by heat and treating the resulting a-chloro-acid with 
thionyl chloride. Thus ethylmalonic acid yields a-chloroethylmalonic 
acid, needles, m. p. 106—107°, which is decomposed on heating at 
140°, yielding a-chlorobutyric acid, b. p. 109°5°/24 mm., giving the 
corresponding acid chloride, b. p. 62—63°/70 mm. and 51—52°/41 mm. 

On condensing lactic acid with a-chlorobutyryl chloride in the pre- 
sence of diethylaniline, a-chloroacetoxypropionie acid, 

CH,Ci-CO-O-CH Me-CO,H, 
is obtained, m. p. 76°, b. p. 160—162°/15 mm., giving an acid chloride, 
b. p. 94°/11 mm., and an anilide, white needles, m. p. 95—96°. 
Similarly prepared are a-chloroacetocyisobutyric acid, 
CH,Cl-CO-0-CMe,*CO,H, 
m. p. 75°, its acid chloride, a viscous liquid, b. p. 97°/12 mm., and its 
anilide, long needles, m. p. 127°5°; a-chlorobutyroxyisobutyric acid, 
CHEtCl-CO-O-CMe,°CO,H, slender needles, m. p. 61—62°, its acid 
chloride, b. p. 106°/11 mm., and its anilide, m. p. 65—66°. 
a-Chloroacetoxypropionyl chloride gives with zinc ethyl iodide the 
CHMe:O 
eycloacetal, })__>) >CEt-CH,Cl, b. p. 106°/12 mm., which on hydro- 
lysis yielded chloromethyl ethyl ketone, b. p. 67—68°. 
a-Chloroacetoxyisobutyryl chloride yields with zine propyl iodide the 


Me, O 
cycloacetal, Tot o> OPe-CH,Cl, b. p. 110°5°/10 mm., which gives 


chloromethyl propyl ketone, b. p. 154—156°/760 mm. or 58—59°/17 mm., 

yielding a semicarbazone, m. p. 157°. Together with the above cyclo- 
Me,*O 

acetal a second cycloacetal, No " o> CH:CH,Cl, b. p. 91°5°/11 mm., is 


obtained, which on hydrolysis yields chloroacetaldehyde. 
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a-Chlorobutyroxyisobutyry] chloride yields with zine ethyl iodide the 


Me,°O 
cycloacetal, To 2 9 >CEt-OHCIEE, b. p. 118°5°/12 mm., which on 


hydrolysis gives ethyl a-chloro-n-propyl ketone, b. p. 53°5°/17 mm. 
W. G. 


Properties, Structure, and Derivatives of the Dimeric 
Diacetyl. Otto Diets, W. M. Biancwarp, and H. von per HeypEN 
(Ber., 1914, 4'7, 2355—2365).—As an intermediate product in the 
condensation of diacetyl, Pechmann isolated a colourless oil which was 
found to be a dimeride of diacetyl, and to yield a trihydrazone. On 

’ account of the latter fact, Pechmann and Wedekind 
Me(OH)"COMe (4, 1895, i, 647) decided in favour of the 
H,*CO-COMe formula I. It would be strange for an unsymmetri- 

(I.) cal product to arise from diacetyl by simple means, 

and such a compound as the above (formula I) 

CMe‘OH should be unstable and intensely coloured. The 
H.C’ \co authors now bring forward evidence in favour of 

6c. OH, Pechmann’s alternative formula II. 

In the first place, they find that the compound 
CMe‘OH may be obtained as a colourless solid, but that it 
(II.) develops a yellow colour on melting or distilling, 
and in many solvents. It seems probable, therefore, that, although 
the colourless compound can scarcely contain adjacent carbonyl groups, 
it can readily pass into such a state. The formation of a tripheny]l- 
hydrazone, a quinoxaline and disemicarbazone, does not really help to 
decide on the true formula, but it is hoped that two oxygen-free 
compounds, obtained by the action of hydrazine under different 
conditions, may throw some light on the question. Many fruitless 
attempts were also made to determine the presence and number of 
hydroxyl groups in the aldol, but it was at last discovered that carb- 
ethoxycarbimide (A., 1906, i, 237; 1908, i, 613) forms a mono- and a 
di-derivative. This agrees with the cyclic formula, which is further 
supported by refractometric evidence, and more readily explains the 
formation of p-xyloquinone by the action of 33% potassium hydroxide 
on the aldol. 

For the preparation of the dimeric diacetyl, V-potassium hydroxide 
was allowed to drop into an ice-cold, aqueous solution of the diketone, 
when the brilliant yellow colour faded. The product was faintly 
‘acidified and submitted to prolonged extraction with ether. The 
residue from the dried extract was then heated at 80° under reduced 
pressure to remove diacetyl, and finally distilled in a high vacuum, a 
fraction with b. p. 95—102°/0'2 mm. being collected. This was left 
over phosphoric oxide in the cold, when, especially after inoculation, it 
solidified to a hard mass which was freed from traces of oil by 
hydraulic pressure. After crystallisation from a mixture of ether and 
light petroleum, it was obtained in large, well-developed, glistening, 
colourless, hard crystals. The m. p. varied from 44—46° for slow 
heating to about 58° for quick heating. The refraction of the super- 
cooled substance was measured for the red hydrogen line at 29°8°, 
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D?* being 1°15597, and the observed molecular refraction, 40-20, 
agreed with the theoretical value, 39°94, based on Clarke’s figure, 
27°78, for cyclohexanedione (T., 1912, 101, 1804). 

The monocarbethoxycarbimide derivative, C,.H,,0,N, gradually 
separates when cold, ethereal solutions of the components are mixed. 
It forms white, velvety needles, m. p. 109°. When the undiluted 
reagents are mixed, much heat is developed, and a mixture of mono- 
and di-derivatives is formed. On cooling the ethereal solution, the 
mono-derivative separates, leaving the dicarbethoxycarbimide compound 
in the mother liquor. The latter forms coarse, fibrous crystals, m. p. 
150°. 

When an aqueous solution of the aldol is mixed with a solution of 
hydrazine hydrate in the cold and the water is subsequently distilled 
under reduced pressure, a syrup is formed, which deposits from methyl 
alcohol the colourless hydrazone, C,H,,N,, in stout crystals, m. p. 
161—163°. By adding hydrazine hydrate, drop by drop, to the pure 
aldol, however, a yellow liquid is obtained which solidifies when acidified 
by 50% acetic acid and cooled in ice. This hydrazone,C,,H,)N,, forms 
brilliant golden-yellow prisms, m. p. 185°, which crystallise in an 
almost colourless form from very dilute alcohol, but recrystallise from 
pure alcohol with the original colour. A mixture of the colourless 
hydrazone with potassium hydroxide and platinised alumina was heated 
until reaction set in and then distilled, when the base, C,H,.N,, was 
collected as a yellow oii, b. p. 220—230°, 132°/11 mm.; it formed 
a methiodide, C,H,,N,I, in large, yellow crystals, m. p. 152°. 

The disemicarbazone of the aldol, C,,H,,O,N,, was obtained by 
mixing concentrated aqueous solutions of the aldol and the hydro- 
chloride, in colourless, slender needles, m. p. 225°(decomp.). Similarly, 
on mixing aqueous solutions of the aldol and o-phenylenediamine, the 
quinoxaline (1), C,,H,,0,N., separated in glistening, yellow needles, 
m. p. 112—113°. The semicarbazone of the latter, C,,H,,O,N,, forms 
well-developed, almost colourless plates, m. p. 185°. J.C. W. 


Problems of Celluloid Chemistry and the Necessity of 
Colloido-Chemical Views in the Industry. H. Scuwarz (Koll. 
Chem. Beihefte, 1914, 6, 90—-126).—The possible application of the 
theories associated with the chemistry of colloids to the problems of 
the celluloid industry is discussed with special reference to the factors 
which influence the stability of the substance. In particular, the 
author deals with the relationship between the stability of celluloid 
and the stability of the nitrocellulose employed in its production. As 
a means of determining the presence of small quantities of unstable 
substances in nitro-cellulose, the “ heat-test” is adversely criticised. 

The fact that traces of free acid are responsible for the instability of 
celluloid would seem to be well established, and the methods employed 
in practice for the neutralisation of the free acid are discussed. It is 
shown that colloidal ant-acids are particularly efficient in this connex- 
ion, and that the activity of these increases with the quantity present. 
Celluloid itself is regarded as a colloidal mixture of nitrocellulose and 
camphor. H. M. D. 
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Preparation of Complex Compounds of Bivalent Platinum. 
L. Tscuucarv (Compt. rend., 1914, 159, 188—189).—By the use of 
tripropylamine platinochloride, obtained by the double decomposition 
of tripropylamine hydrochloride and ammonium platinochloride, the 
author has been able to use organic solvents for the preparation of 
complex platinum compounds. Thus, this platinochloride reacts with 
methylearbylamine in chloroform solution to give the compound, 

[Pt(CH,-NC),]P¢tCl, 
(compare Tschugaev and Teearu, this vol., i, 392). With hydrazine 
in the same solvent, it yields the compound, [Pt(N,H,),|Cl,. Tripropyl- 
amine platinochloride can also be used for the preparation of platino- 
chlorides from aromatic phosphines, arsines and stibines, which are 
quite insoluble in water. W. G. 


Preparation of a Stable, Solid Compound of Hydrogen Per- 
oxide and Hexametbylenetetramine. Diamatt AkTIEN-GESELL- 
scHAFT (Austrian Patent 63538).—This compound, which is obtained by 
dissolving hexamethylenetetramine, with cooling, in hydrogen peroxide 
solution and precipitation by means of an organic solvent, is moderately 
stable and possesses antiseptic properties. Its stability is enhanced by 
the addition of : (1) an anhydride, such as that of lactic or glycollic acid 
or the acety] derivative of an aromatic hydroxy-acid, which absorbs the 
ammonia formed on decomposition, and (2) a protein or polysaccharide, 
which absorbs the formaldehyde also formed. ye Se 


Preparation of Aminoguanidine and of Diaminoguanidine. 
Guiwo Petuizzant and Aveusto GaiTer (Gazzetta, 1914, 44, ii, 
72—77).—The authors have established the conditions under which 
aminoguanidine hydrogen carbonate (compare Thiele, A., 1899, i, 7) 
can be obtarned simply and in almost theoretical yield from calcium 
cyanamide, hydrazine sulphate and potassium carbonate. <Amino- 
guanidine hydrobromide, CH,N,,HBr, forms colourless, prismatic 
needles, m. p. 149° (decomp.). 

Now that hydrazine hydrate is obtainable of 100% purity, the 
authors have modified the conditions for the preparation of diamino- 
guanidine hydrobromide by the action of cyanogen bromide (compare 
Pellizzari and Cantoni, A., 1905, i, 576). Diaminoguanidine nitrate, 
CH,N,,HNO,, forms groups of colourless, prismatic needles, m. p. 
143°, Dibenzylidenediaminoguanidine nitrate, 

CHPh:N:NH-C(NH)-NH:N:CHPh,HNO,, 
forms white needles, m. p. 211—212°, turning an intense red in the 
light. z EF. 


Triaminoguanidine. Guipo Pexiizzart and Avausto GaITER 
(Gazzetta, 1914, 44, ii, 73 —85).—The formation of triaminoguanidine 
hydrochloride by boiling hydrazine hydrate with excess of carbon 
tetrachloride in a current of ammonia for some days gives a small 
yield of a preparation difficult to purify (compare Stollé, A., 1904, i, 
980). The authors find that triaminoguanidine salts may be obtained 
readily by heating concentrated alcoholic or aqueous solutions of 
the salts of either guanidine or its amino- or its diamino-derivative 
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with the calculated proportion of hydrazine hydrate for two to five 
hours. Salts of triaminogvanidine react easily with aldehydes, giving 
salts of the condensation products of the triaminoguanidine with 3 
mols. of the aldehydes, 

Triaminoguanidine nitrate, NH,*N:C(NH-NH,),,HNO,, forms 
colourless needles, m. p. 216° (decomp.). 

Tribenzylidenetriaminoguanidine nitrate, 

CHPh:N-N:C(-NH-N:CHPh),,HNO,,3H,0, 
forms slender, yellowish-white needles. 

Triaminoguanidine hydrobromide, CH,N,,HBr, forms colourless, 
shining needles, m, p. 232° (decomp.), or somewhat lower if the heating 
is slow. 

Tribenzylidenetriaminoguanidine hydrobromide, C,.H,)N,,HBr,3H,0, 
forms shining, yellow crystals, and has no definite melting point, but 
decomposes at about 145—150°. 

Triaminoguanidine hydrochloride has m. p. 231° (decomp.) ; Stollé 
(loc. cit.) found 229°. Its tribenzylidene derivative crystallises with 
3H,0, and the crystals effloresce and lose hydrogen chloride in the air. 

Tribenzylidenetriaminoguanidine forms small, yellow needles m. p. 
198°; Stollé (Joc. cit.) gave 196°. 

Triaminoguanidine thiocyanate, CH,N,,HCNS, forms slender, shin- 
ing needles, m. p. 136°, and the picrate, CH,N,,C,H,O,N,, long, yellow 
needles or shining lamellar crystals, m. p. 171°. 

Triaminoguanidine sulphate and oxalate are dificult to purify owing 
to their extremely high solubility in water. 


Action of Chloroacetic Acid on Semicarbazide and Hydr- 
azine. J. R. Barry and W. T. Reap (J. Amer. Chem. Soc., 1914, 36, 
1747—1766).—The action of chloroacetic acid on hydrazine and 
phenylhydrazine has already been studied, but its action on semicarbazide 
has not hitherto been investigated. The present work was therefore 
undertaken. 

When potassium chloroacetate and semicarbazide are heated together 
in aqueous solution, semicarbazinodiacetic acid is produced, together 
with a small quantity of semicarbazinoacetic acid. On evaporating the 
product of the reaction to dryness and treating the residue with 
alcohol and hydrochloric acid, the ester of semicarbazinodiacetic 
acid is obtained. Methyl semicarbazinodiacetate, 

NH,*CO-NH-N(CH,°CO,Me),, 
m. p. 143°5°, crystallises in long needles ; the corresponding ethyl ester, 
m. p. 91°, forms thin plates. By the action of hydrazine hydrate (2 mols.) 
on the methyl ester (1 mol.), semicarbazinodiacetohydrazide, 
NH,°CO-NH-N(CH,°CO-NH-NH,),, 
m. p. 149°, is produced, which yields a dibenzylidene compound, 
NH,°CO-NH-N(CH,°CO-NH-N:CHPh),, 
m. p. 178° (decomp.). Methyl semicarbazinodiacetate is decomposed by 
nitrous acid with formation of methyl iminodiacetate (Jongkees, A., 
1908, i, 959). 

If ethyl or methyl semicarbazinodiacetate is treated with an alcoholic 

solution of sodium ethoxide, ethyl 3 : 5-dihydroxy-1 : 6-dihydro-1 : 2 : 4- 
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triazine-1-acetate, CO,Et-CHy N< OF (oH > m. p. 138°5%, is pro- 
duced which crystallises in slender needles ; the corresponding methyl 
ester, m. p. 183°5°, forms short, stout prisms. 

Semicarbazinodiacetic acid crystallises in long, rectangular plates 
and decomposes at 161°; its calcium, barium, and zine salts are 
described. 

When methyl semicarbazinodiacetate is heated with potassium 
hydroxide, hydrazinodiacetic acid is produced. A modification of 
Curtius and Hussong’s method (A., 1911, i, 401) of preparing this acid 
is described which gives a greatly increased yield. Hydrazinodiacetic 
acid becomes yellow at 165° and decomposes at 176°; its solubility in 
water is 1:108 at 22° and 1:46 at 100°. The barium and zine salts 
are described; the methyl ester has m. p. 174°5° (decomp.). By the 
action of phenylthiocarbimide on methyl hydrazinodiacetate, methyl 
phenylthiocarbamidoaminodiacetate, NHPin-CS-NH-N(CH,°CO,Me),, 
m. p. 120°, is obtained, which crystallises in long needles. Formalde- 
hyde reacts with hydrazinodiacetic acid with formation of a pale yellow 
substance which has not been investigated. When hydrazinodiacetic 
acid is treated with nitrous acid, iminodiacetic acid is produced. Con- 
firmation was obtained of Curtius and Hussong’sobservation (/oc. cit.) that 
hydrazinodiacetic acid is readily decomposed when heated with mineral 
acids, half the nitrogen of the molecule being eliminated as ammonia, 
and glycine and nitrilotriacetic acid were isolated from the reaction 
products. 

Methyl and ethyl] semicarbazinodiacetates are readily oxidised with 
potassium permanganate or bromine with formation of esters of the 
semicarbazone of glyoxylic acid. The ethyl ester, 

NH,°CO:NH:N:CH:CO,Et, 
melts at 211° (decomp.) when heated slowly, and decomposes at about 
218° when heated rapidly; Simon and Chavanne (A., 1907, i, 110) 
state that it has m. p. 228° (decomp.). The corresponding methyl ester 
has m. p. 206° (decomp.). 

When glyoxylic acid semicarbazone is reduced with sodium amalgam 
and the product esterified by means of alcoholic hydrochloric acid, 
ethyl semicarbazinoacetate is produced in yield amounting to 66% of 
the theoretical ; the hydrochloride of this ester decomposes at 170°. 
Semicarbazinoacetic acid, NH,-CO-NH-NH-CH,°CO,H, has m. p. 143°. 
The benzoyl derivative of the ethy! ester, 

NH,:CO-NH-NBz:CH,°CO,Et, 
m. p. 172°, forms rectangular plates, and when heated with 10% 
potassium hydroxide solution it is converted into 3-hydroxy-5-phenyl- 
triazole-l-acetic acid, CO,H-CHy NCA oh _ m. p. 253—256° 
(decomp.), which furnishes an ethyl ether, m. p. 145°. Phenylthio- 


carbimide reacts with ethyl semicarbazinoacetate to form 2-thio- 
1-carbamide-3-phenylhydantoin, NH,-CO-NH-NCon do 5 m. p. 211° 
2 


(decomp.), which crystallises in thin plates. The nitroso-derivative of 
ethyl semivarbaziuoacetate, NH,-CO-N H:N(NO)-CH,°CO,Et, has m. p. 


ORGANIC CHEMISTRY. i. 1057 


99—102° (decomp.). By the action of sodium ethoxide on ethyl] semi- 
carbazinoacetate, 3 : 5-dihydroxy-1 : 6-dihydro-1 : 2 : 4-triazine, 
NH <N —=C (0 H) >N, 
CH,°C(OH) 
m. p. 221°, is produced, which forms prismatic plates. 

Ethyl semicarbazinopropionate (Thiele and Bailey, A., 1599, i, 169) 
can be obtained from pyruvic acid semicarbazone by a method similar 
to that used for the preparation of ethyl semicarbazinoacetate ; its 
nitroso-derivative has m. p. 134°5° (decomp.). E. G. 


Amino-acids. I. A. Geake and M. Nrerenstein (Zeitsch, 
physiol. Chem., 1914, 92, 149—153).—The authors find that amino- 
acids do not undergo methylation when treated, in ethereal suspension, 
with diazomethane, the amino-acid being recovered unchanged. This 
is regarded as supporting Willstatter’s betaine-structural formula for 


the amino-acids, for example, CH ne H, ->0 instead of CH, Maar H 


According to this view, the acetylated amino- -acids, possessing a five 
carboxyl group, might be expected to react with diazomethane, and 
as a matter of fact, it is found that the methyl ester of carbethoxy- 
glycine is readily formed on treatment of the corresponding acid with 
diazomethane. H. W. B. 


Transformations of d-a-Amino-a-methylbutyric Acid. Emi. 
FiscHer and Ricwarp von Grivenirz (Annalen, 1914, 406, 1—11).— 
The addition of hydrogen cyanide to methyl ethyl! ketone proceeds so 
rapidly after the addition of 2 or 3 drops of very concentrated 
potassium carbonate that cooling is necessary. d/-a-Amino-a-methyl- 
butyric acid, ultimately obtained in 72% yield, forms rhombic, 
apparently holohedral crystals containing H,O [a:5=0°81:1]. The 
acid and boiling 99% formic acid yield the formyl derivative, m. p. 
175-5—176° (decomp. corr.), which is resolved into its active components 
by brucine. The d-formy/ derivative, thus obtained in a pure state, 
resembles the inactive compound in crystalline form and solubility, but 
decomposes at a slightly higher temperature. By heating with 10% 
hydrobromic acid on the water-bath and subsequent treatment with 
lead oxide, it yields d-a-amino a-methylbutyric acid, colourless needles, 
containing H,O, which sublimes without melting, has [a]}? 11-0° in 
water and [af 1 7-96° in 20% hydrochloric acid, and is not appreciably 
racemised by prolonged boiling with water or 2V-sodium hydroxide. 

/a-Amino-a methylbutyric acid has becn obtained by Ehrlich in 1908 
by the partial fermentation of the racemic acid by yeast. The authors’ 
method is less convenient than this, but has the advantages that both 
the active components can be isolated, and the d-acid is obtained in a 
purer form than Ehrlich’s /-acid. 

The d-acid is converted into optically inactive products by nitrosyl 
bromide and into d/-a-hydroxy-a-methylbutyric acid by nitrous acid ; 
it is useless, therefore, for the study of the Walden inversion. 

C. 8. 


Action of Carbon Dioxide on Calcium Cyanamide. C. Manvu- 
ELLI (Ann. Chim. Applicata, 1914, 1, 493—494).—The inefficiency cf 
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calcium cyanamide as a fertiliser and its injurious effect on the labourers 
who spread it are attributed to the presence of free lime. The author 
has made investigations to ascertain if these inconveniences are avoid- 
able by replacing the current of nitrogen by one of carbon dioxide 
during the cooling of the calcium cyanamide and thus converting the 
free lime into calcium carbonate. It is, however, found that such 
procedure is accompanied by elimination of a very considerable propor- 
tion of the nitrogen of the calcium cyanamide. T. H. P. 


Prussian Blue and Turnbull's Blue. IV. Erica Micurr (J. pr. 
Chem., 1914, [ii], 90, 119—135. Compare A., 1909, i, 142, 705; 
1911, i, 844; this vol., i, 504).—From the ratio of ferrous to ferric 
iron in the precipitates formed by the interaction of potassium ferro- 
cyanide and ferricyanide with ferric and ferrous chlorides respectively, 
the author has drawn the conclusion that Prussian blue and Turnbull’s 
blue are two distinct substances of the composition 

Fe,'(Fe(CN),];° and K Fe’ Fe;'[Fe(CN),|,”. 

In support of this view a series of experiments is described showing 

that the two substances are interconvertible : 

Fe;'[Fe(ON), |; + K* + Fe’ = KFe’ Fe; Fe(CN),|;" + Fe"**. 
If potassium ferrocyanide is added to an excess of ferric chloride and 
the mixture is then shaken with ferrous chloride, part of the latter is 
converted into ferric chloride. 

A large excess of the ferrous salt, however, is necessary in order to 
convert Prussian blue into Turnbull’s blue to any appreciable extent. 
On the other hand, if ferric chloride is added to a mixture of potassium 
ferricyanide and ferrous chloride, it is partly reduced to the ferrous 
condition. 

Prussian blue can be shaken with ferrous chloride without under- 
going change, thus indicating that the presence of potassium salts is 
necessary for the transformation into Turnbull’s blue. 

Experiments are also described, showing that the same transforma- 
tion may be effected by reducing Prussian blue with potassium sulphite 
in the presence of potassium salts. 

According to Woringer (A., 1912, i, 170; this vol., i, 504), sodium 
ferrocyanide differs from potassium ferrocyanide in that it yields with 
ferric chloride a basic precipitate, corresponding with the composition 
Fe,(OH),| Fe(CN),],, this conclusion being based on the fact that the 
ratio Fe’: Fe’ in the precipitate is considerably less than the value 
(0°75) corresponding with the composition Fe, {Fe(CN),};”. 

The author has repeated Woringer’s observations and finds that the 
behaviour of sodium ferrocyanide towards ferric chloride is very 
similar to that of the potassium salt. In both cases when the ferro- 
cyanide is in excess, the ratio Fe” : Fe” is greater than 0°75, indicating 
the presence of sodium or potassium in the precipitate. 

On the other hand, when the ferric chloride is in excess, the ratio, 
in the case of sodium ferrocyanide, is slightly less than 0°75. This dis- 
crepancy has not yet been satisfactorily explained, but experiments 
are described showing that it is probably to be referred to the presence 
of chlorine in the precipitate and not to the formation of a basic 
compound as is assumed by Woringer. F. B. 
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Constitution of the Benzene Nucleus with Reference to the 
Phenomenon of Di-substitution. Berrnarp Fiiirnscneim (Chem. 
News, 1914, 110, 1—2).—A reply to Horton (A., 1914, i, 508). It 
is pointed out that the special hypotheses advanced to account for the 
influence of the aldehyde, carbonyl and other unsaturated groups on 
substitution are quite unnecessary and also erroneous. According to 
the present author’s theory, it is an unsaturated atom attached 
directly to the benzene nucleus that directs entering groups into the 
ortho- and para-positions, and this condition is not fulfilled by the 
carbon atom of the carbonyl group which has much less available 
affinity left for its union with the nucleus than has, say, the carbon 
atom of a methyl group, since an increased demand is made on its 
affinity by combination with an unsaturated atom (bivalent oxygen, 
tervalent nitrogen, etc.). The fact that the carbon in carbon monoxide 
is less unsaturated than the carbon in methylene gives independent 
evidence on this point. G. F. M. 


Action of Chloral, Chloral Hydrate, and Bromal on 
Certain Organic Compounds in the Presence of Aluminium 
Chloride. G. B. FranxrorteR and W. Kritcuevsky (J. Amer. 
Chem. Soc., 1914, 36, 1511—1529).—In promoting the condensation 
of organic substances, aluminium chloride not only plays the part of a 
catalyst in eliminating hydrogen chloride, but may act as a substitute 
for sulphuric acid, removing water from the reacting components. Its 
applicability as a dehydrating agent appears to be almost as universal 
as that of sulphuric acid, and the authors have employed it in prepar- 
ing condensation products of the aliphatic, benzene, naphthalene, and 
anthracene series, not only with chloral, but also with chloral hydrate 
and bromal. The substances described below have been prepared by 
the following general method. Aluminium chloride is gradually added 
to the two reacting components at or below 0°, the mixture is kept for 
twenty-four to seventy-two hours in a freezing mixture, water is then 
added, the unchanged substances are removed by distillation with 
steam, and the condensation product is, in most cases, removed by 
extraction with ether; in a few cases, the substance must be distilled 
in a vacuum before it can be crystallised. 

Pentane and chloral react very violently ; the product isa mixture 
of substances which is being investigated, but is evidently produced by 
dehydration. 

Benzene, toluene, and xylene yield with chloral the same condensa- 
tion products as are obtained by means of other condensation reagents, 
formed according to the eyuation : 

2RH + CCl,*-CHO = CHR,:CCI, + H,0. 
The behaviour of benzene and chloral in the presence of aluminium 
chloride under the authors’ conditions is especially interesting because 
in 1905, Dienesmann, employing the same substances under somewhat 
similar conditions, obtained phenyltrichloromethy|carbinol, 
OH:CHPh:CC),. 
In the case of benzene and toluene under the authors’ conditions, 
dichlorophenylacetaldehyde hydrochloride and the corresponding 
p-tolyl homologue respectively are also produced. Cymene reacts quite 
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differently from the three preceding aromatic hydrocarbons with chloral, 
but the products have not been isolated in a pure state. 

Ethyl alcohol and chloral react in the cold, with or without the 
presence of aluminium chloride, to form trichloroacetal, but when the 
chloride is added at the ordinary temperature, the reaction yields, in 
addition, acetaldehyde. Benzyl alcohol, chloral, and aluminium chloride 
at the ordinary temperature yield benzaldehyde and a mixture of two 
or more chlorinated (unidentified) substances. Phenol in the cold 
yields trichlorodi-p-hydroxyphenylethane. 

Resorcinol and chloral in cold carbon disulphide are converted by 
aluminium chloride into BB-dichloro-aa-diresorcylethylene, 

CCl,:C[C,H,(OH),],, 

light brown powder, which forms a éstra-acetate. Anisole yields tri- 
chlorodianisylethane, m. p. 78° (Elbs gives 92°), which is reduced to 
pp-dimethoxystilbene by zine and alcoholic ammonia, is converted 
into BB-dichloro-aa-dianisylethylene, CC],:C(C,H,*OMe),, m. p. 109°, by 
aleoholic potassium hydroxide, and yields trichloro-octanitrodianisyl- 
ethane, m. p. 173°, yellow crystals, by the action of nitric acid (D 1°5), at 
0°. Phenetole yields quite analogous compounds ; trichlorodiphenetyl- 
ethane, OC],*CH(C,H,-OEt),, m. p. 105°, colourless, hexagonal crystals, 
dichlorodiphenetylethylene, m. p. 97°, needles, and trichloro-octanttro- 
diphenetylethane, m. p. 137°, yellow needles, 

Phenetole, bromal, and aluminium chloride yield tribromodiphenetyl- 
ethane, m. p. 112°, yellow crystals (octanitro-derivative, m. p. 153°, 
yellow crystals). Reaction does not occur when aluminium bromide 
is used in place of the chloride. Phenyl ether, chloral, and aluminium 
chloride do not yield well-defined products, benzophenone apparently 
does not react at all, and acetophenone yields an unidentified substance, 
b. p. 170°/40 mm. 

Benzoic acid does not react with chloral and aluminium chloride. 
Acetic acid, however, yields a product which, by treatment with ether 
(not water) to remove the impurities, leaves a residue consisting of a 
substance, Al,Cl(OAc),,CCi,-CHO, light yellow powder; the chloral 
is removed from this by cold alcohol. C. 8. 


Action of Trioxymethylene on Various Hydrocarbons in 
the Presence of Aluminium Chloride. Geo. B. Frankrorter and 
V. R. Koxatnur (J. Amer. Chem. Soc., 1914, 36, 1529—1537).—The 
action of trioxymethylene is different from that of formaldehyde on 
hydrocarbons in the presence of aluminium chloride. 

By the gradual addition of aluminium chloride to a mixture of 
benzene and trioxymethylene at 0°, and the decomposition of the 
product by ice-water, a mixture is obtained from which have been 
isolated toluene in small amount and diphenylmethane and anthracene 
in very good yields and in approximately equal molecular proportions. 
The reaction may be represented by the equation 4C,H,+(CH,O),= 
CH,Ph, + C,,H,,+3H,0+H,. The reaction with toluene under 
similar conditions (below 65°) is quite similar, the products containing 
benzene and toluene in small amount and also ditolylmethane and 
dimethylanthracene, m. p. 225—226°. The interaction of o-xylene, 
trioxymethylene, and aluminium chloride below 65° leads in the preced- 
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ing manner to the formation of a mixture of substances, from which 
have been isolated benzene and possibly some toluene, a dixylylmethane, 
b. p. 311—313°, which is highly fluorescent, and a tetramethylanthracene, 
C,,H,,, decomp. 233—235°, yellow, pearly, monoclinic plates, which 
can be sublimed and forms solutions with an intense green fluor- 
escence, 

Mesitylene and trioxymethylene, under the influence of aluminium 
chloride below 50°, yield, after treatment of the initial product with 
water, a tetramethylanthracene, m. p. 286—287°, a pale yellow, crystal- 
line powder, benzene, toluene, xylene, dimesitylmethane, and durene. 
C. 8. 


2-Chloro-m-dinitrobenzene. W. Borscue and D. RantscHerr 
(Annalen, 1914, 406, 101).—The m. p. of 2-chloro-m-dinitrobenzene 
is 88°, not 92°, as previously stated (A., 1911, i, 329). C. 8S. 


Desmotropism of Nitro-compounds and Nitro-ketones Kurr 
H. Meyer and Perer Wertuermer (Ber., 1914, 4'7, 2374—2384).— 
The bromine titration method, which has helped in the investigation 
of keto-enol isomerism, has been applied to the study of the desmotropic 
phenomena connected with nitro-derivatives. 

As an example, the isomerisation of phenylisonitromethane in alcoholic 
solution to the true nitro-derivative may be quoted. The solution to be 
titrated was treated with a trace of ferric chloride, and 0:1¥-bromine 
water was added until the deep colour disappeared. The equilibrium mix- 
ture contains the merest traces of the aci-form, and the transformation is 
accelerated by strong acids and is almost instantaneous in the presence 
of sodium acetate. Nitroethane was also dissolved in alkali, and the 
aci-form liberated by the required amount of acid and studied as above. 
Here, again, there is no appreciable quantity of the aci-compound in 
the equilibrium mixture, but p-nitrophenylnitromethane gradually 
changes in solution, to a certain extent, into the aci-form. In pyridine, 
the equilibrium mixture contains about 16% of the aci-compound, in 
methyl alcohol 0°21%, in ethyl alcohol 0°18%, and in dilute methyl 
alcohol 0°799%. Comparing this with keto-enol isomerism, a funda- 
mental difference is apparent. Whereas the enolic form of, say, ethyl 
acetoacetate is favoured least by water, more by methyl alcohol, and 
still more by ethyl alcohol, the reverse is the case with isonitro- 
compounds. This is in accordance wlth the rule that the proportions 
of the isomerides depend on their solubilities in the medium, for enols 
are less soluble than ketones in water, but aci-compounds are more 
soluble than true nitro-derivatives. Thus, on acidifying an aqueous 
solution of ethyl sodioacetoacetate, the liquid is turbid and becomes 
clear, but on acidifying an alkaline solution of phenylnitromethane, the 
liquid is first clear aud becomes cloudy. 

The study of phenyldinitromethane was rendered more accurate by 
reason of the fact that the bromo-derivative reacts quantitatively with 
potassium iodide and can therefore be titrated like ethyl bromoaceto- 
acetate. The equilibrium is influenced by solvents in the above 
manner, there being 15% of the aci-form in 30% methyl-alcoholic 
solution. Nitroacetic ester does not react with ferric chloride, and 


VOL. CVI. i. 45 


i. 1062 ABSTRACTS OF CHEMICAL PAPERS. 


scarcely so with bromine, but nitromalonic ester reacts, not immedi- 
ately, but very quickly. The fact that bromonitromalonic ester reacts 
at once with potassium iodide, whilst bromonitroacetic ester does not, 
is not regarded as due to a difference in constitution. They are the 
extremes of a series of bromo-ketones, aldehydes and nitro-compounds, 
in which widely different activities towards potassium iodide are dis- 
played by the bromine atoms. 

Old alcoholic solutions of w-nitroacetophenone react with ferric 
chloride or bromine, but not so the fresh solutions, and the bromonitro- 
derivative can be titrated iodometrically. The equilibrium mixture 
contains an amount of the labile form which rises from 2°7% in 67% 
methyl alcohol to 9—10% in indifferent solvents. This corresponds 
with keto-enol and not with nitro-desmotropism, and, therefore, the 
labile form in solution is the nitro-enol and not the aci-ketone. 

Fxperiments were also carried out which show that nitro-compounds 
and nitro-ketones react towards diazonium salts in their labile forms. 
The free derivatives couple very slowly, but the addition of catalysts, 
like sodium acetate, leads to very speedy combination. 

p-Nitrobenzeneazonitrophenylnitromethane, 

NO,°C,H,’N:N-CH(NO,)-C,H,’NO,, 
forms orange-yellow crystals, m. p. 166°, and ethyl benzeneazonitro- 
acetate, O,H,-N:N-CH(NO,)-CO,Et, forms orange-yellow crystals, 
m. p. 60°, and absorbs a little bromine in alcoholic solution. Zthyl 
-nitrobenzeneazonitroacetate forms long, yellow needles, m. p. 152° 
(decomp.), and gives yellow solutions in neutral or acid media and red 
solutions in aqueous or alkaline solvents. The red solutions absorb 
bromine, and therefore represent equilibria between the azo- or pheny]l- 
hydrazone form and the aci-form, thus, 
NO,°C,H,’N:N-CH(NO,)CO,Et or 
NO,°C,H,’NH-N:C(NO,)*CO,Et——NO,°C,H,*N:N-C(:NO,H)-CO,Et. 
p-Vitrobenzeneazonitroacetophenone, NO,*C,H,-N:N-CHBz-NO,, forms 
pale yellow crystals, m. p. 137°, which give yellow solutions in neutral 
or acid media and deep red in alkaline or alcoholic solvents. 
J.C. W. 


Morphological Studies of Benzene Derivatives. VI. Para- 
sulphonic Derivatives of Chloro-, Bromo-, Iodo-, and Cyano- 
benzene. C. S. Mummery (Proc. Roy. Soc, 1914, [A], 90, 
455—462).—The sulphonyl chlorides of the three acids containing 
halogen form an isomorphous series. 

C,H,Cl’SO,Cl: m. p. 53°5°; monoclinic crystals; [a:b:¢= 
0°840: 1 :2°079: B=83°31']. 

C,H,Br*SO,Cl: m. p. 74°5° ; [a:b :¢=0°820: 1 : 2-074 ; 8B =83°13']. 

C,H,1-SO,Cl: m. p. 84°; [a:6: e=0°839 : 1 : 2074; B= 84°38’). 

The following sulphonyl bromide is not isomorphous with the above 
three compounds. 

C,H,Cl-‘SO,Br: m. p. 56°; monoclinic; [a:b :c=1:901:1:;1°527; 
B=88°26']. 

The two following sulphonamides form monoclinic isomorphous 
crystals from acetone. 
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C,H,Cl‘SO,,NH,: m p. 143°5°; [a@:b:e=0°629:1:0°603; 
B=82°12']. 

C,H,Br°SO,:NH,: m. p. 165° ; [a:6:c=0°628: 1:0°601 ; B=81°4']. 

The sulphanilides have not been completely measured. Their 
melting points are: O,H,Cl‘SO,-NHPh, 104°; C,H,Br-SO,-NHPh, 
118° ; C,H,1-SO,-NHPh, 143°. 

The sulpho-p-toluidides form triclinic crystals, 

C,H,Cl’SO,-NH-C,H,°CH,: m. p. 87°; [a:b:¢=1°020:1:1°096: 
a = 106°’ ; B=93°50' ; y=77°29’]. 

ee m. p. 94°; C,H,I-SO,-NH-C,H,°CH, : 
m. p. : 

p-Cyanobenzenesulphonic acid was prepared from sulphanilic acid by 
diazotising and treating the diazo-anhydride with a cold solution of 
cuprous cyanide. Of the derivatives of this acid, the sulphonyl! chloride 
and sulphonamide were measured. 

CN-C,H,°SO,Cl: m. p. 109° ; rhombic ; [a :b :¢=1°139 : 1: 1-709}. 

CN-C,H,°SO,-NH, : m. p. 167°; rhombic ; (a: 5 :¢ = 0°793 : 1 : 0537]. 

The three following magnesium salts form a well-defined monoclinic 
isomorphous series. 

(C,H,ClSO,),Mg,6H,O : [a:b:¢=3-6870: 1: 0°9223 ; esd 

(C,H, Br*SO,),.Mg,6H,O: [@:6:c¢=3°7380: 1: 0°9094; B=93°51']. 

(C,H, U-SO,),Mg,6H,O : [a:b :¢ =3°7965 : 1:0°9148 ; B=93°1’). 

E. H. R. 


New Compound of Mercuric Acetate and Aniline. L. Vzc- 
CHIOTTI (Gazzetta, 1914, 44, ii, 34—38).—2: 4-Dimercurioaniline 
acetate, NH,*C,H,(Hg*OAc),, obtained by the interaction of aniline and 
aqueous mercuric acetate, forms mammillary masses of white prisms, 
m. p. 206°. The action of acetic anhydride converts it into 2: 4-di- 
mercurioacetanilide acetate (compare Pesci, A., 1899, i, 908), which 
gives 2 :4-dibromoacetanilide when treated with bromine. 2: 4-Di- 
mercurioaniline hydroxide, NH,*C,H,(Hg*OH),, forms microscopic, 
white needles decomposing at 250°. T. H. P. 


Preparation of Arylcarbamic Esters. FaRBWERKE VORM. 
Meister, Lucius & Brinine (D.R.-P. 272529).—Esters of arylcarbamic 
acids may be obtained by the interaction of either (1) alkylamines and 
derivatives of arylcarbamic acids, or (2) aliphatic amines and halo- 
genated alkyl esters of arylearbamic acids; they exhibit anzsthetic 
properties. 

Diethylaminoethanol phenylcarbamate, obtained from diethylamino- 
ethanol and phenylcarbimide, is a colourless oil with a marked 
alkaline reaction ; its hydrochloride, m. p. 143°, picrate, and ferrocyanide 
were prepared. 

Diethylaminoethanol p-ethoxyphenylcarbamate, prepared from diethy|- 
aminoethanol and p-ethoxyphenylurethane, forms strongly alkaline 
crystals, and its Aydrochloride, colourless crystals, m. p. 167°. 

Diethylaminoethanol phenylmethylcarbamate, colourless crystals, giving 
a neutral aqueous solution, and its hydrochloride, m. p. 136°; diethyl- 
aminoethanol diphenylcarbamate, and its hydrochloride, m. p. 180°; 
ptperidinoethanol phenylcarbamate, an oil, and its hydrochloride, m. p. 
462 
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205—207° (decomp.) ; piperidinoisopropanol phenylcarbamate, an oil, and 
its hydrochloride, m. p. 75—77°; diethylaminoisopropanol phenyl- 
carbamate, a liquid, and its hydrochloride, m. p. 143°; diethylamino- 
trimethylearbinol phenylcarbamate, m. p. 94°, and its syrupy hydro- 
chloride; tetramethyldiaminopropanol phenylcarbamate, a colourless, 
viscous oil, and its dihydrochloride, m. p. 226° (decomp.) ; diethylamino- 
dihydroxypropane phenylcarbamate, m. p. 105—107°, and its hydro- 
chloride were also prepared. =. Me 3 


Manufacture of Ethers of Monohydric Phenols and of 
Neutral and Acid Ethers from the Chlorinated Substitution 
Products Corresponding with Aromatic Hydrocarbons. CHARLES 
Fortey and Oskar Marrer (Fr. Patent, 457843).—Ethers of mono- 
hydric phenols and normal and hydroxylated ethers of polyhydric 
phenols are prepared by heating chloro-derivatives of aromatic hydro- 
carbons in a closed vessel with alkali phenoxides or alkyloxides. When 
polychloro-derivatives are used and a deficit‘of phenoxide or alkyloxide is 
taken, chlorinated ethers are obtained. The presence of copper some- 
times accelerates the reaction. . 7 a 


6-Bromo-4-nitro-m-cresol and Some of its Derivatives. L. 
Cuas. Rarrorp and Guapys Leavett (J. Amer. Chem. Soc., 1914, 36, 
1498—1511).—In 1889, Claus and Hirsch obtained by the bromina- 
tion of 4-nitro-m-cresol a substance, m. p. 93°, which was stated to be 
2 : 6-dibromo-4-nitro-m-creso]. It is now shown that the bromination in 
glacial acetic acid at the ordinary temperature produces a monobromo- 
compound, which is rapidly precipitated, and 2 : 6-dibromo-4-nitro-m- 
cresol, m. p. 87°, which remains in the mother liquor and is precipitated 
by water. The constitution of the latter has been definitely proved 
by one of the authors and Stieglitz in 1911, who prepared it from 
2: 4:6-tribromo-m-cresol ; so Claus and Hirsch’s compound, m. p. 93°, 
cannot have the constitution ascribed to it by these investigators. 
The present paper deals mainly with the monobromo-compound 
mentioned above, which is proved to be 6-bromo-4-nitro-m-cresol by the 
evidence recorded below. It has m. p. 126°, crystallises in yellow 
plates, is slowly volatile with steam, yields 2 : 6-dibromo-4-nitro-m- 
cresol, m. p. 87°, by further bromination, and forms the following 
salts: ammonium, orange needles; potassium, deep red crystals, 
sodium, red needles, and silver, dark red solid. The last salt reacts 
with ethyl iodide in ether to form the ethyl ether, 

NO,°C,H,MeBr-OEt, 
m. p. 124°, almost colourless crystals. 

An alcoholic solution of 6-bromo-4-nitro-m-cresol is reduced by 
boiling concentrated hydrochloric acid and stannous chloride to the 
hydrochloride, almost colourless needles, of 6-bromo-4-amino-m-cresol, 
m. p. 145°, almost colourless crystals, 

The nitration of 6-bromo-4-nitro-m-cresol by nitric acid, D 1°42, 
and concentrated sulphuric acid yields, by warming, 2: 4 : 6-trinitro- 
m-cresol, or, at the ordinary temperature, 6-bromo-2 : 4-dinitro-m- 
cresol, m. p. 77°, yellow needles (ammonium salt, orange crystals, 
potassium salt, scarlet plates, silver salt, scarlet crystals, ethyl ether, 
m. p. 64—65°, almost colourless crystals). 
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The chlorination of 6-bromo-4-nitro-m-cresol in carbon tetra- 
chloride in the presence of iron produces 2-chloro-6-bromo-4-nitro-m- 
cresol, m. p. 80°, yellow needles (potassium salt, crimson, rhombic 
crystals). By reduction, the latter yields 2-chloro.6-bromo-4-amino-m- 
a m. p. 145—146°, almost colourless scales (diacetyl derivative, 
. 199°, colourless needles), which is converted into a diazo-owxide, 
CH, ON, CIBr, decomp. above 155°, brown needles, by the action of 
nitrous acid on its hydrochloride. The diazo-oxide is converted by the 
Sandmeyer method with some difficulty into 2 : 4-dichloro-6-bromo-m- 
cresol, m. p. 65°, fawn-coloured needles, which is oxidised to 2: 4- 
dichlorotoluquinone by chromic acid. The formation of a dichlorin- 
ated quinone proves that the bromine atom in the original bromonitro- 
m-cresol must be in the para-position to the hydroxyl group. C. 8S. 


Ey ey [8- Hydroxy -a-phenylethy]l - 
amine]. K6rz and H. Scunerer (J. pr. Chem., 1914, [ii], 90, 
136—140). ae reduction with sodium and alcohol, f-oximino- B- 
phenylethy! alcohol, OH-N:CPh-CH,°OH, is converted into a mixture 
of B-hydroxy-a-phenylethylamine and a-phenylethylamine, which may 
be readily separated by distillation in steam, the last-named base being 
much more readily volatile than the amino-alcohol. 

B-Hydroay- a-phenylethylamine, NH,°CHPh:CH,:OH, has b. p. 261°, 
m. p. between 50° and 60°, and forms a hydrochloride, m. p. 146—147°, 
a carbamide, m. p. 167°5°, and a N- -benzoyl derivative, m. p. 150°, which, 
when heated with acetic anhydride and sodium acetate, yields B-benzoyl- 
amino-B-phenylethyl acetate, m. p. 118°; the N-dichloroacetyl deriv- 
ative, obtained by the interaction of ethyl dichloroacetate and the 
amino-alcohol in alcoholic solution, crystallises in white scales. 

a-Phenylethylamine forms a hydrochloride, m. p. 158°, acetyl deriv- 
ative, b. p. 287°, carbamide, m. p. 137°, and a monomethyl derivative. 

F, B. 


Preparation of Ethers from Aldehyde or Ketone Acetals 
and Organo-magnesium Compounds. A. E. TscuHITscHIBABIN 
and S. A. Jeteasin (Ber., 1914, 47, 1843—1853).—It was recently 
shown (this vol., i, 276) that the alkyloxyl groups in acetals may be 
replaced by the radicle of an organo-magnesium compound. This 
reaction is now applied to the preparation of ethers. Formaldehyde 
acetals yield ethers of primary alcohols, whilst ethers of secondary 
alcohols are derived from other aldehyde acetals and ethers of tertiary 
alcohols from ketone acetals. The assumption that the replaceability 
of the alkyloxyl group depends on the degree of saturation of the oxygen 
atom is justified, for the acetals of formaldehyde, in which the affinity 
of the carbon atom of the methylene group must make considerable 
demands on the residual affinity of the oxygen atoms, are the least 
reactive, whilst ketone acetals react so readily that both alkyloxyl 
groups are frequently displaced. 

As a rule, the clear, ethereal solution of the organo-magnesium com- 
pound was dropped into the warm acetal, the solvent being allowed to 
distil off. In the case of methylal and ethylal this procedure was not 
practicable, and sealed tubes were sometimes used. Many attempts 


re oe 


SS = 


i. 1066 ABSTRACTS OF CHEMICAL PAPERS. 


were made to cause them and isobutylal to react with magnesium 
benzyl chloride. A grey powder was obtained which seemed to be a 
complex of the reagents, for it reacted vigorously with water, or when 
heated above 150°. On working up the products, it was found that 
below 150° scarcely any replacement of alkyloxy! had taken place, 
whilst at higher temperatures both groups seemed to be engaged with 
the formation of complex hydrocarbons. 

Ordinary acetal, however, reacted with magnesium phenyl bromide 
on the water-bath to give a 50% yield of the ethyl ether of phenyl- 
methylearbinol, CHMePh-OEt, whilst with magnesium isobutyl 
bromide it yielded the ethyl ether of methylisobutylcarbinol, 
OEt-CHMe:C,H,, as a liquid with an intense terpineol-like odour, 
b. p. 121—122° (corr.), Df 0°7767, Dif 0 7612, and with magnesium 
benzyl chloride it formed the ethyl ether of benzylmethylcarbinol, 
OEt-CHMe-CH,Ph, as an oil with an intense nerol-like odour, b. p. 
205—206°, Df 0°9305, Dif 0°9159. 4-Methyleyclohexanol was con- 
verted into the bromide, b. p. 70°/13 mm., by the action of hydrogen 
bromide at 100°, and the magnesium compound of this was added to 
acetal. The lowest fraction of the product, b. p. 101°, contained ap- 
parently methylcyclohexene, and the highest, b. p. 240—252°, dimethyl- 
dicyclohexyl, whilst the expected ethyl ether of 4-methyleyclohewyl- 
methylcarbinol, OEt-CH Me’C,H,,Me, a liquid with an odour of aniseed, 
had b. p. 197—198°/752 mm., D} 0°8711, D3} 0°8564. 

The authors found it difficult to prepare pure acetone acetal, but 
obtained over 70% yields by the following means. A few drops of 
sulphuric acid were added to a mixture of acetone (1 mol.), ethyl ortho- 
formate (1 mol.) and pure alcohol (3 mols.), and, after a day, the liquid 
was made alkaline with ammonia, diluted with ether, and poured into 
very dilute ammonia. It reacted with magnesium isobutyl bromide, 
but the yield of the ethyl ether of dimethylisobutylcarbinol, 


OEt-CMe,:C,H,, 
was only 10—15%. This ether has b. p. 140—142°, Df 0°7964, 
Dif 0°7833, and a pronounced odour of dipentene. J.C. W. 


The History of the Quinocarbonium Theory. F. Kenrmann 
and F. Wentzet (Ber., 1914, 47, 2274—2275).—A claim to the 
authorship of the quinocarbonium theory as to the structure of the 
triphenylcarbinol salts (A., 1901, i, 638) in reply to a statement of 
Schlenk and Marcus (this vol., i, 823) ascribing this theory to 
Gomberg. D. F. TF. 


Cholesterol. XIX. #$-Cholestanol. A. Wiypaus and Ct. 
Uisria (Ber., 1914, 47, 2384—2388.)—Many attempts have been 
made to reduce the unsaturated sterols to the naturally-occurring, 
saturated sterols, as represented by coprosterol, but hitherto without 
success. The authors showed (A., 1913, i, 969) that ‘a-cholestanol,” 
the compound obtained by boiling ‘cholesterol with sodium and amyl 
alcohol, is really an amyl derivative. The substance obtained by 
catalytic reduction, namely, dihydrocholesterol or f-cholestanol, is, 
however, a normal product, but it is not identical with a known, 
natural, saturated sterol. The authors have now succeeded in con- 
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verting cholesterol into coprosterol by chemical means, and in demon- 
strating the nature of the isomerism existing between -cholestanol 
and coprosterol. It is proposed to publish the results in a series of 
papers, as the subject is complicated. In the present communication, 
some new derivatives and a new isomeride of #-cholestanol are 
described. 

The following esters of B-cholestanol were prepared: propionate, 
C,,H;.0,, from the anhydride, four- and six-sided crystals, m. p. 
123—124°; formate, C,,H,,0,, from the pure acid, long, narrow 
tablets, m. p. 83—84°; benzoate, O,,H,.0,, from the anhydride, 
aggregates of needles, m. p. turbid at 135°, clear at 155°, and cinnamate, 
C,,H,;,0., from the chloride, tablets, m. p. 160—161°, and again at 
192°. $-Cholestanol was also oxidised by chromic acid in 90% acetic 
acid at 60°, and the ethereal extract separated into #-cholestanone, 
m. p. 128—129°, and the corresponding dicarboxylic acid, C,,H,,0,. 
The latter forms narrow tablets, m. p. 196°, and its dimethyl ester, 
rectangular leaflets, m. p. 66—67°, was prepared by the agency of 
diazomethane. 

B-Cholestanol was found to suffer rearrangement to the extent of 
about 10% on boiling with sodium in amyl alcohol. After removing 
the solvent in steam, the residue was a solid which gave a precipitate 
with alcoholic digitonin solution. This consisted of the compound of 
the unchanged f-cholestanol. The filtrate was concentrated, shaken 
with ether, and the extract washed several times with water. This 
aqueous extract was evaporated to dryness and the residue crystallised 
from alcohol, when ¢-cholestanol was obtained in spikes, m. p. 181—182°, 
[a] + 33°95°. It gives the same colour reactions as B-cholestanol and 
forms the same ketone, but it is less soluble than its stereoisomeride. 

J.C. W. 


Some Fatty-Aromatic Glycols. H. Srmonis and P. Remmerr 
(Ber., 1914, 4'7, 2307—2311).—By the action of organo-magnesium 
compounds in excess on phthalaldehydic acids, using anisole as solvent 
(Simonis and Remmert, this vol., i, 270), dihydric alcohols of the 
general formula OH-CHR-C,H,°CR,°OH can be obtained. This result 
is interesting, as the formation of a-methylphthalide from o-phthal- 
aldehydic acid and magnesium methyl iodide in ethereal solution 
(Simonis, Marben and Mermod, A, 1906, i, 32) is not decisive for the 
normal structure of the acid as opposed to the possible lactonic structure 
O8.<Oo. (=) >O, whereas only the aldehydic acid structure is 
compatible with the results now obtained. 

The general method of procedure was to prepare the organo-magnesium 
compound as usual in ethereal solution, and then to introduce the 
aldehydic acid dissolved in hot anisole. On evaporating off the ether, 
a clear solution was finally obtained which, after heating, was submitted 
to further treatment in the ordinary manner. 

The reaction between o-phthalaldehydic acid and magnesium ethyl 
bromide under these conditions produced 0-a-hydroxypropylphenyldiethyl- 
carbinol, OH-CHEt’O,H,*CEt,*OH, a colourless oil, b. p. 173°/10 mm., 
which solidified in needles on a cold day. As is general with the com- 
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pounds now described, acetic anhydride affects only one hydroxyl group, 
presumably the secondary one ; the acetyl derivative is a colourless oil, 
b. p. 1719/12 mm. When the dihydric alcohol is heated with hydro- 
chloric acid in acetic acid solution for several hours, dehydration 
takes place with formation of triethylphthalan [1:3 : 3-triethyl-1 : 3-di 


hydroisobenzofuran], CH <C> O a pale yellow oil, b. p. 


115—118°/10 mm. 

isoPhthalaldehydic acid and magnesium ethyl bromide give 
m-a-hydroxypropylphenyldiethylcarbinol, a colourless oil, b. 
174—177°/10 mm. ; acetyl derivative, b. p. 178—180°/10 mm. When 
kept in acetic acid solution saturated with hydrogen bromide at 15°, 
for three days in the dark, one of the hydroxyl groups undergoes 
esterification, the product, m-a-bromopropy/phenyldiethylcarbinol, 

CHBrEt:C,H,CEt,-OH, 
being an oil. 

Terephthalaldehyde and magnesium ethyl bromide react, giving 
p-a-hydroxypropylphenyldiethylcarbinol, an oil, b. p. 186°/15 mm. ; the 
acetyl derivative, b. p. 191°/14 mm., and the ites if < 
diethylearbinol, an oil, were also prepared. D. F. 


The Constitution of Dypnopinacone and its Derivatives. 
M. DexaceE (Ann. Chim., 1914, [ix], 2, 63—100).—A résumé of work 
already published (compare A., 1892, 994; 1900, i, 603 ; 1902, i, 774 ; 
1904, i, 32; 1912, i, 30; Terlinck, 1905, i, 129). W. G. 


The Catalytic Decomposition of Benzoic Acid. Paut SABaTIER 
and A. Maitue (Compt. rend., 1914, 159, 217—220).—The authors 
have tried the effect of various catalytic agents on the decomposition 
of benzoic acid by heat. A stream of benzoic acid vapour, obtained by 
bubbling carbon dioxide through the molten acid, was passed over a 
column of the catalyst at 500 or 550°. Cerium and zirconium oxides 
and the blue oxides of tungsten and molybdenum are without action, 
whilst barium oxide merely combines with the benzoic acid. Reduced 
copper at 550° readily converts benzoic acid into carbon dioxide and 
benzene. The same decomposition is brought about by cadmium, zinc 
or titanium oxides and much more slowly and incompletely by thorium, 
chromium or aluminium oxides. Lithium carbonate produces carbon 
dioxide, equal amounts of benzophenone and benzene, and a small 
amount of anthraquinone. Calcium carbonate and manganous oxide 
have the same effect, but, in the case of the latter, benzene is the pre- 
dominant product. Reduced nickel or nickel oxide decomposes the 
acid vapours at 550°, giving carbon dioxide and benzene, which then 
undergoes rapid dehydrogenation, yielding carbon in a voluminous form 
and an abundant amount of a mixture of carbon dioxide, hydrogen and 
methane. Reduced iron has an effect intermediate between that of 
copper and reduced nickel, the products being benzene with a little 
dipheny] and the products of dehydrogenation of the benzene. Ferric 
oxide is first reduced to the metallic state, giving rise to phenol in this 
process, and then behaves as reduced iron. Ferrous oxide is similarly 
reduced to the metallic state, but does not produce phenol, W. G. 
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Additive Compounds of Organic Acids in Pairs. Jamess 
KENDALL (J. Amer. Chem. Soc., 1914, 36, 1722—1734).—lIn an earlier 
paper (this vol., i, 858) it was shown by means of the f. p. method that 
many organic acids form additive compounds with dimethylpyrone and 
that these compounds should be regarded as true oxonium salts. It 
was also shown that the degree of dissociation, or, in other words, the 
relative stability of the salt, is a function of the strength of the acid 
used, 

A study has now been made of the f.-p. curves of a series of weak 
organic acids with certain strong acids. The weak acids employed 
were benzoic, o-, m- and p-toluic, phenylacetic, cinnamic, acetic, and 
crotonic acids, and the strong acids were trichloro-, dichloro-, and 
chloro-acetic acids. The results show that the tendency towards the 
formation of additive compounds depends on the difference in the 
strengths of the two acids used. Acids widely divergent in strength 
give additive compounds which can be readily isolated, whilst acids of 
similar strength show little tendency to form compounds. 

The reaction is regarded as an oxonium salt formation which may be 


represented thus: R-C(OH):O+ + HX=R-C(OH):0<E. This view 
is fully supported by the quantitative results obtained. E.G. | 


Hydrogenation of Compounds with Aliphatic Ethylenic 
Linkings in the Presence of Nickel under Moderate Pressure. 
AnprE Brocuet and Maurice Bauer (Compt. rend., 1914, 159, 
190—192).—Using the method already described (compare Brochet, 
this vol., i, 645) the authors have hydrogenated a number of aromatic 
compounds containing an ethylenic linking in the side-chain and one 
aliphatic compound, A!-Octene readily yields octane. Cinnawmic acid, 
its sodium salt and its methyl ester yield phenylpropionic acid and its 
corresponding derivatives. The hydrogenation proceeds better with 
the sodium salt than with the free acid, Piperonylacrylic acid hydro- 
genates less readily than cinnamic acid, but the conversion readily 
takes place on using the sodium salt. Anethole, eugenol, and safrole 
readily undergo hydrogenation at 60—80°, whilst for isoeugenol the 
ordinary temperature suffices. W. G. 


Hydrogenation under Atmospheric Pressure in the Presence 
of Nickel of Compounds with Aliphatic Ethylenic Linkings. 
AnprE Brocnet and ANDRE Caparet (Compt. rend., 1914, 159, 
326—329)—The substances containing aliphatic ethylenic linkings 
which were hydrogenated in the presence of active nickel under a 
slightly increased pressure by Brochet and Bauer (preceding abstract) 
also undergo hydrogenation under atmospheric pressure, but in this 
case the reaction takes place far more slowly and requires a larger 
amount of the catalyst. 


Some Nitro- and Amino-derivatives of Salicylonitrile 
(o-Cyanophenol). H. Cousin and V. Voumar (Compt. rend., 1914, 
159, 329—331).—To a cooled solution of salicylonitrile in three times 
its weight of acetic acid an equal weight of nitric acid in its own weight 
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of acetic acid is gradually added. A rapid action takes place, two 
nitro-compounds being formed, which can be separated by fractional 
dilution. The first to be precipitated on the addition of water is 6- 
nitrosalicylonitrile, which crystallises from alcohol in golden-yellow 
prisms, m. p. 132—133°, giving a potassium salt in the form of orange- 
coloured, prismatic needles. Its constitution has been proved by 
hydrolysis with potassium hydroxide, 6-nitrosalicylic acid being ob- 
tained. The second nitro-compound precipitated by water is 4-nitro- 
salicylonitrile (compare Meyer and Bone, 1893, i, 469). Both nitro- 
compounds have been reduced by tin and hydrochloric acid, yielding the 
corresponding amino-compounds. 6-Aminosalicylonitrile crystallises in 
flattened prisms, m. p. 145° (decomp.), giving a hydrochloride, slender, 
white needles decomposing at 130°. 4-Aminosalicylonitrile crystallises 
in slender, white needles, m. p. 158—160° (decomp.), giving a hydro- 
chloride, prismatic plates, decomposing at 180°. Both bases rapidly 
become coloured on exposure to light, and they are both diazotised by 
nitrous acid at 0°, giving diazo-compounds capable of combining with 
amines and phenols. W. G. 


Some Reactions of Mercuric Salicylate. W. OrcusNner DE 
Contnck (Rev. gén. Chim. pure appl., 1914, 1'7, 125—126).—Mercuric 
salicylate is decomposed by water, methy! or ethy] alcohol, and acetone 
at their respective b. p. ; it is partly decomposed by water or alcohol 
even at room temperature. After repeated evaporation with boiling 
water and washing the product with water at 0° until the filtrate has a 
neutral reaction, the normal salt is converted into basic mercuric 


salicylate, OH< > He, decomp. 239—240°, amorphous, white 


powder, which is insoluble in the usual solvents and in the moist state 
is decomposed by heat into mercury, carbon dioxide, phenol, and 
oxygen. C. 8. 


Palladosalicylates. G. A. Barsrert (Atti R. Accad. Lincet, 1914, 
[v], 23, i, 880—885).—In continuation of the previous work (this vol., 
li, 375), which showed the existence of palladous acetylacetonate, 
analogous to the corresponding cupric salt, the author has now prepared 
palladosalicylic acid and several of its salts, which are similar to the 
cuprisalicylates obtained by Ley and Erler (A., 1908, i, 177). 

a. Ey Be 


Crystals of a-Ethoxy-aa-diphenylacetic Acid. A. JoHNSEN 
(Centr. Min., 1914, 430).—The compound, OEt-CPh,-CO,H, melting 
at 114°, crystallises in colourless, anorthic tablets ; [a: bic= 
1°7019 : 1 :0°8166 ; ; a=72°3', B= 116°2’, y = 120°40’]. There are good 
cleavages parallel to {100}, 4010} and f001}, the other forms observed 
being {110} and {101}. E. H. R. 


Preparation of Arylamides of 2-Naphthol-3-carboxylic 
Acid. CHEmIscHE Faprik GriksHEIM-ELEKTRON (Fr. Patent, 464478). 
—Arylamides of 2-naphthol-3-carboxylic acid may be obtained by 
heating the acid with the corresponding arylamines and a dehydrating 
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agent, such as phosphorus trichloride or thionyl chloride, in an in- 
different liquid (compare this vol., i, 48). The following compounds, 
all of which give yellow solutions in sodium hydroxide solution, have 
been prepared : anitlide, m. p. 243—244° ; o-anisidide, m. p. 167—168° ; 
o-chloroanilide, m. p. 225—226°; p-chloroanilide, m. p. 258—259° ; 
m-chloroanilide, m. p. 241—242° ; 2 : 5-dichloroanilide, m. p. 246—247° ; 
o-toluidide, m. p. 195—196°; p-toluidide, m. p. 221—222°; a-naph- 
thalide, m. p. 222—223°; 
f * ‘-CO-N HY ‘- NH-CO-(” \A\, Zegeiliee-an- 
OH 243—244°; the com- 
wy, \4 \/ vere, bf pound (annexed form- 
ula), prepared from tolylene-2 : 4-diamine, m. p. 261—262°; ethylanilide, 
m. p. 153—154°, and the o-hydroxyanilide, m. p. 214—215° (decomp.). 
The above melting points are uncorrected, T. H. P 


Manufacture of Salts of Acetylsalicylic [o-Acetoxybenzoic] 
Acid. Orro Gerneross and Hermann Kast (Fr. Patent, 464081).— 
An aqueous solution or suspension of o-acetoxybenzoic acid is stirred 
or shaken with an oxide, hydroxide, carbonate, etc., the mixture being 
cooled if necessary and the solution being then evaporated in a vacuum 
and the o-acetoxybenzoate separated. T. H. P. 


The Acid Salts of Dibasic Acids. FE. Junertetscn and Pa. 
LanpriEv (Ann. Chim., 1914, [ix], 2, 5—56).—A résumé of work 
already published (compare this vol., i, 13, 416, 657). W. G. 


peri-Derivatives of Naphthalene. VI. G. Errera and G. Ason 
(Gazzetta, 1914, 44, ii, 92—98).—In view of the ease with which peri- 
naphthindantrione and dihydroxyketoperinaphthindene undergo oxida- 
tion and reduction in presence of alkali (compare A., 1913, i, 985), the 
- ' authors have investigated the action of sodium 
4 ~~ CO; Et carbonate on the alcoholate of the triketone. 
O The products obtained comprise: (1) ace- 
v Da A naphthaquinone ; (2) ethyl naphthalidecarboxylate 
_— (annexed formula), which crystallises in colour- 
less needles or faintly brownish-yellow prisms, m. p. 108—109°. The 
corresponding acid, C,,H,O,, which may also be obtained by reduction 
/\. OF, of naphthalonic acid (compare Errera and Cuffaro, 
.) 3 . A., 1912, i, 273), forms minute, colourless needles, 
O m. p. 210—212°. When heated above its melting 
v 6 point, the acid yields naphthalide (annexed formula), 
— which crystallises in yellow needles, m. p. 159—160°, 
and has an oxygen ring even more stable than that of phthalide. 
Methyl naphthalonate, C,,H,O;Me,, hard, almost colourless, crystals, 
ya m. p. 130—131°, which redden in the light, and the 
4 pu = ester, CisHt (Os Be —— en or faintly 
— rown prisms, m. p. 94—95°, were prepared. 
4 >-co H 8-Methylnaphthoic acid (annexed formula), obtained, 
-_ together with a little naphthalidecarboxylic acid and 
acenaphthene, by vigorous reduction of naphthalonic acid with hydriodic 
- acid and phosphorus, forms small, hard prisms or white, flexible needles, 
melting indefinitely at 130—131°. T. H. P. 
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Some Didepsides of Hydroxybenzoic Acids and of 
Syringaic Acid. Ricuarp Lepsius (Annalen, 1914, 406, 11—21).— 
The following didepsides have been prepared by Fischer’s general 
method: m-Methylearbonatobenzoic acid, CO,H*C,H,*O°CO,Me, m. p. 
151° (corr.), colourless needles, prepared by the action of cold V-sodium 
hydroxide (2 mols.) and methy] chlorocarbonate (1*1 mol.)on m-hydroxy- 
benzoic acid and subsequent acidification, forms with phosphorus penta- 
chloride a chloride, m. p. 63°, colourless needles, which reacts with cold 
aqueous m-hydroxybenzoic acid and N-sodium hydroxide (2 mols.) to 
form 3-m-methylcarbonatobenzoyloxybenzoic acid. 

CO,Me:0-C,H,°CO-0-C,H,°CO,H, 
m. p. 169° (corr.), colourless needles. The last substance forms a 
chloride, C,,H,,0,Cl, m. p. 91—92° (corr.), and is converted into 
3-m-hydroxybenzoyloxybenzoic acid, OH:C,H,*CO-O-C,H,°CO,H, m. p. 
199° (corr.), by cold V-ammonia and subsequent acidification. 

The following substances have been prepared by similar methods; 
4-m-methylcarbonatobenzoyloxybenzoic acid, m. p. 201° (corr.), and its 
chloride, m. p. 105—106° (corr.); 4m-hydroxybenzoyloxybenzoic acid, 
m. p. 239—240° (corr.), with preliminary slight decomp. ; 3-p-methyl- 
carbonatobenzoyloxyhenzoic acid, m. p. 185° (corr.), and its chloride, 
m. p. 120° (corr.); 3-p-hydroxybenzoyloxybenzoie acid, m. p. 254° 
(corr.); methylearbonatosyringaic acid, CO,H*C,H,(OMe),*O-CO,Me, 
m. p. 191—192° (corr.), and its chloride, m. p. 123—124° (corr.) ; 
ethylcarbonatosyringaic acid, m. p. 182—183° (corr.), and its chloride, 
m. p. 75°; methylcarbonatodisyringaic acid, 

CO,H-*C,H,(OMe),°O-CO-C,H,(OMe),*O°CO,Me, 
m. p. 223—224° (corr.); disyringaic acid, m. p. 260° (corr.); 4- 
methylearbonatosyringaoyloxybenzoic acid, m. p. 203° (corr.), and 
its chloride, m. p. 150—151° (corr.); 4-syringaoyloxybenzoic acid, 
m. p. 208° (corr.); p-methylcarbonatobenzoyloxysyringaic acid, m. p. 
228—229° (corr.), and its chloride, m. p. 138° (corr.); p-hydroxy- 
benzoyloxysyringaic acid, m. p. 282—284° (decomp. corr.). C. 8. 


Stability of Cinnamaldehyde. H. Apie Paris (Pharm. J., 
1914, 93, 129—-130).— Under the usual conditions prevailing during 
steam-distillation, cinnamaldehyde, both in the pure state and as a 


constituent of cinnamon oil, is not oxidised to any appreciable extent. 
W. P.S. 


Syntheses by means of Sodamide. Propylenedimethylaceto- 
phenone Oxide[de-Oxido-8-benzoyl-8-methylpentane] and Some 
of its Derivatives. New Method of Preparing y-Ketonic Acids. 
A. Hatuer and (Mme.) Ramart-Lucas (Compt. rend., 1914, 159, 
143—149, Compare this vol.,i,695, 968).— 5«-Oxido-B-benzoy1-8-methy- 
pentane or its dimeride (oc. cit.) on oxidation in acetic acid with 
chromic acid in amount suflicient to furnish 1 atom of oxygen, yields 
B-benzoy]-8-methylpentane-de-diol, m. p. 100° (loc. cit.). If enough 
chromic acid is used to supply 4 atoms of oxygen, the product in each 


case is B-benzoyl-B-methylbutyric acid, CMe,Bz-CH,°CO,H, m. p. 100°. | 


This substance is obtained similarly by the oxidation of aa-dimethyl-a- 
allylacetophenone by means of chromic acid in acetic acid solution. 


—————- 
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On treating a mixture of a ketone and chloroacetic acid with sodium 
ethoxide (compare Darzens, A., 1905, i, 116) or with sodamide (compare 
Claisen, A., 1905, i, 286) a glycidic ester is obtained. Thus phenyl iso- 
propyl ketone and chloroacetic acid yield ethyl isopropylphenylglycidate, 
which on saponification yields the corresponding acid, m. p. 73°. If, 
however, iodo- or bromo-acetic acids are used in place of chloroacetic 
acid an ester is obtained, b. p. 168—175°/15 mm., which on saponifica- 
tion yields an acid identical with $-benzoyl-8-methylbutyric acid. 
This method can be generalised for the preparation of a series of 
y-ketonic acids, 

On condensing de-oxido-B-benzoyl-B-methylpentane with magnesium 
phenyl bromide a compound is obtained, crystallising from light 
petroleum in needles, m. p. 107—108°, and from ether in prisms, 
m. p. 122°. Analysis shows it to have the composition C,,H,.O,. 
It yields an acetyl derivative, slender needles, m. p. 119°5°, and 
a phenylurethane, m. p. 116—117°% On oxidation with chromic 
acid in acetic acid in the cold, it yields a compound, C©,,H,.0;, 
m. p. 155—-156°, whilst, if the oxidation is carried out at the 
boiling point, the product is a compound, C,,H,,0,, m. p. 146—147°. 
The latter compound can be synthesised by the condensation of 
magnesium phenyl bromide with ethyl f-benzoyl-8-methylbutyrate, 
thus proving its constitution to be that of yy-diphenyl-BB-dimethyl- 
y-butanolide (formula 1), whilst that of the compound C,,H,,0, is 
38-diphenyl-yy-dimethylpentan-a-ol-y-olide (formula IT). 
CPh,*CMe,"CH, CPh,"CMe,’CH,-CH-OH 
O CO O CO 

(I.) (II.) 


From this it follows that the compound, m. p. 107—108°, obtained 
by the condensation of magnesium phenyl bromide and de-oxido-B-ben- 
zoyl-8-methylpentane, is S¢-oxido-BB-dimethyl-aa-diphenylpentan-a-ol, 


OH-CPb,-CMe,-CH,*CH-CH,. 


W. G. 


Aminohydroxyketoperinaphthindene. V. G. Errera (Gazzetta, 
1914, 44, ii, 18—24).—The compound obtained by the action of 
phenylhydrazine on hydroxyketoperinaphthindene (compare A., 1911, 

i, 465 ; 1913, i, 985) has now been purified 


rd SS ilins, and is shown to be aminohydroxyketoperi- 
Seal Dena, naphthindene (annexed formula), which 
if S—o(oHy% crystallises in shining, golden-brown leaf- 
nnd lets, m. p. 260° (decomp), and is coloured 


faintly violet by hot water, and more intensely so by alkali carbonates. 
Solutions of alkali hydroxides dissolve it, giving deep violet solutions, 
from which acids apparently precipitate the original compound. In 
sulphuric acid it forms a yellow or reddish solution according to the 
concentration of the acid. In hot benzaldehyde it is very readily 
soluble, the solution depositing an additive product (?) in orange 
needles on cooling. When subjected to prolonged treatment with boil-° 


& (See eT semen > - - 
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ing alcohol con- 


AN ini 
CO NH{ | CO NH co _ ‘aining 10% of 
sulphuric acid 


(“YYY¥YY om ie ot ae it yields the 


| = } annexed com- 
YY KY VA ie pound, which 
— ion bluish- 

be VV black needles 

or plates, not melting even at 300°. 

/7-\. 00 The corresponding acetylamino-derivative 
ae (annexed formula) forms orange needles, m. p. 
» a gern HAc 191—192°, and yields an anhydro- -compound 
\ 7) €-0H (I.) in yellow needles, m, p. 185—186°, 


or in reddish-yellow plates or needles containing 
benzene of crystallisation ; its solutions in alcohol or acetic acid show 
faint green fluorescence. 


? aie y htm, 
<> om We KS att a 
¢ S-—t-0n,% ' ty Ome» 


(L.) (II.) 

When treated with methyl! sulphate in alkaline aqueous solution, the 
amino-compound is converted into the betaine derivative (Il), which 
forms brownish-yellow, opaque lamin, m. p. 187—188°, with a faint 


odour of trimethylamine ; its hydrochloride forms yellow needles. 
T. H. P. 


Chalkones and Hydrochalkones | Phenyl Styryl Ketones and 
Phenyl Phenylethy1 Ketones]. IV. G. Bareeviini and Lypra Monti 
(Gazzetta, 1914, 44, ii, 25—34).—Further hydrogenated chalkones 
have been prepared by the method of reduction previously described 
(A., 1913, i, 59). The same method is applied to the analogous com- 
pound, dihydroxybenzylidenecumarone, with which, although the 
chromophore group, *CO-C:C-, exists partly in a ring, only the double 

i 


linking becomes saturated, the carbonyl group remaining unaltered. 
2-Hydroay-4-methoxyphenyl styryl ketone (benzylidenez eonol), 
OH:C,H,(OMe)-CO-CH:CH Ph, 
prepared by the interaction of benzaldehyde and 2 : 4-dihydroxyaceto- 
phenone monomethy! ether (pzonol) in alcoholic solution in presence of 
sodium hydroxide (compare Emilewicz and von Kostanecki, A., 1898, 
i, 369), forms yellow crystals, m. p. 106—108°. On reduction it yields 
2-hydroxy-4-methoxypheny| phenylethyl ketone, m. p. 103—104°. In 
Bargellini and Marantonio’s paper (A., 1908, i, 801), the melting 
points of the mono- and di-methyl ethers of 2: 4-dihydroxyphenyl 
phenylethyl ketone should be interchanged. 
3 :4-Dimethoxyphenyl 3 : 4-methylenedioxystyryl ketone, 


C,H,(OMe),*C0°CH:CH-C,H,<p>CH,, 


‘prepared from 3: 4-dimethoxyacetophenone and piperonaldehyde, 
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forms pale yellow crystals, m. p. 140—142°, and gives an intense red 
coloration with concentrated sulphuric acid. 
3: 4-Dimethoxyphenyl 3 : 4-methylenedioxyphenylethyl ketone, 
H,,0. 
13441859 
forms white, woolly needles, m. p. 98—100°. 
3:4 :5-Trimethoxyphenyl 3 : 4-methylenedioxystyryl ketone, 


C,H,(OMe),"CO-CH:CH-0,H,<0>CH,, 


prepared from 3:4:5-trimethoxyacetophenone (compare Mauthner, 
A., 1910, i, 680) and piperonaldehyde, forms pale yellow crystals, m. p. 
118—120°, and gives a red solution in concentrated sulphuric acid. 

3:4:5-Trimethoxyphenyl 3:4-methylenedioxyphenylethyl ketone, 
Cigar forms eolourless leaflets, m. p. 96—98°. 

:4-Trimethocyphenyl 3: 4-methylenediony styryl ketone, 
O J 

similarly prepared from 2:3: 4-trimethoxyacetophenone (compare 
Blumberg and von Kostanecki, A., 1903, i, 644 ; Mannich and Hahn, 
A., 1911, i, 648), forms yellow, prismatic needles, m. p. 97—98°, gives 
a red solution in concentrated sulphuric acid, and on reduction yields 
the corresponding hydrochalkone, which is an oil and decomposes when 
an attempt is made to purify it by distillation. 

2-Hydroxy-4-methoxypheny] styryl ketone (compare Woker, von 
Kostanecki, and Tambor, A., 1904, i, 184), m. p. 98°, may be prepared 
by the action of sodium hydroxide on 7 : 8-dimethoxyflavanone, m. p. 
114—115°, into which it is reconverted by the action of acid. This 
transformation of a flavanone into a chalkone would appear to be of 
general character, although only one other instance of such a change 
has been previously observed (compare Perkin and Hummel, T,, 1904, 
85, 1459). 

2- -Hydroxyphenyl 3 :4-dimethoxystyryl ketone, C,,H,,O,, forms shining, 
white needles, m. p, 80—82°. 

Piperonylideneacetothienone, 


CH— 
i. one” CO-CH:CH-0,H <>0H,, 


prepared from piperonaldehyde and acetothienone in presence of 
alcoholic sodium hydroxide, forms pale yellow scales, m. p. 127—129°, 
and gives a red solution in concentrated sulphuric acid. On reduction 
it yields the eg hydrogenated a 


ia ome CO-CH,°CH,*C H.<o>0H, 


which forms white, tabular crystals, m. p. 50—52°, and is coloured 
dark garnet-red, but is not dissolved, by concentrated sulphuric acid. 


Dihydroxybenzylcumarone, C,H,(OH),<¢6>CH-CH,Ph, obtained 


by reduction of the corresponding dihydroxybenzylidenecumarone, 
m. p. 221°, forms pale yellow crystals, m. p. about 120° (+4H, » or 
dirty white crystals, m. p. 160—164° (anhydrous), T. H. P 


Some Ketisoketimines. CHaries Moureu and Georges Micnonac 
(Compt. rend., 1914, 159, 149—152. Compare this vol,, i, 830).—The 


A OOS Se 
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authors have prepared a number of ketisoketimines by heating the 
corresponding ketimines at 115° in a current of hydrogen for several 
days and separating the products by fractional distillation. They are 
all very viscous oils, coloured more or less deeply greenish-yellow, and 
having a slight odour. They are decomposed by hydrochloric acid, 
yielding one molecule of ammonia and two molecules of the correspond- 
ing ketone. They do not evolve gas on treatment with magnesium 
ethy! bromide. 
Diphenylpropylpropylideneketisoketimine, 
CH,Me’CH,°CPh:N-CPh:CH-CH,Me, 
b. p. 200°/12 mm. ; D*-” 0:9958 ; nF°-* 15809. 
Diphenylisopropylisopropylideneketisokatimine, 
CHMe,°CPh:N-CPh:CMe,, 
b. p. 144—145°/4 mm., obtained from phenylisopropylketimine, 
NH:CPh-CHMe,, 
b. p. 98—100°/8 mm. 
Diphenylisobutylisobutylideneketisoketimine, 
CH Me,°CH,*CPh:N-CPh:CH-CHMe,, 
b. p. 186—187°5°/7 mm. ; D7’ 0°9674 ; nP 1°5617. 
Di-p-tolylethylethylideneketisoketimine, 
CH,Me-C(C,1,Me):N-C(C,H,Me):CH Me, 
b. p. 178—179°/2'5 mm., obtained from p-tolylethylketimine, 
NH:C(C,H,Me)-CH,Me, 
b. p. 94—96°/2°5 mm. ; Di’* 09805 ; np? 15448. 
Diphenylbenzylbenzylideneketisoketimine, CH,Ph-CPh:N-:CPh:CH Ph, 
b. p. 248—250°/2 mm., obtained from phenylbenzylketimine, 
NH:CPh-CH,Pb, 
white crystals, m. p. 57°. W. G. 


Reaction Between Magnesium Phenyl Bromide and Un- 
saturated Compounds Containing a Number of Phenyl 
Groups. Dororny A. Haun and Rupy Murray (J. Amer. Chem. Soc., 
1914, 36, 1484—1497).—Highly phenylated compounds containing 
phenyl groups in the a-and f-positions to a carbonyl group offer much 
greater resistance to the attack of magnesium phenyl bromide than 
substances containing the same number of pkeny! groups in the a-posi- 
tion only; thus tetraphenylpropenone does not react at all, while benz- 
pinacolin reacts fairly readily. In order to ascertain whether other 
negative groups exert a similar steric effect, the behaviour of a-di- 
benzoylstyrene and of af-dibenzoylstilbene towards magnesium phenyl 
bromide has been examined. The result shows that the introduction 
of a phenyl group in the B-position to a carbonyl group causes resist- 
ance to the addition of magnesium pheny! bromide in the 1 : 4 position 


so -2. 4 

(O:C-C:C); in agreement with this, Kohler has observed that a-~benzoyl- 
stilbene reacts quantitatively and additively in the 1:4 position with 
magnesium phenyl bromide, whilst tetraphenylproperone, as stated 
above, does not react at all. 

The reaction between af-dibenzoylstyrene and ethereal magnesium 
phenyl bromide leads, after the usual treatment, to the formation of 
af-dibenzoyl-a8-diphenylethane, m. p. 256°, and 2:3: 4:5-tetra- 


i vwntnnnet” 5 — 


ORGANIC CHEMISTRY. i. 1077 


phenylfuran, m. p. 175° (accompanied by their respective products of 
oxidation, a8-dibenzoylstilbene, m. p. 212°, and dihydroxytetraphenyl- 
furan, m. p. 157°); these two substances are evidently formed by the 
rearrangement and the dehydration respectively of a primary product, 
CHPhBz-CPh:CPh-OH, resulting from dibenzoylstyrene by addition 
in the 1 : 4 position. 

a8-Dibenzoylstilbene is conveniently obtained in quantity by the 
following method. The dry ethereal solution containing the additive 
compound of af-dibenzoylstyrene and magnesium phenyl bromide is 
slowly treated with bromine (1 mol.), and the mixture is treated at 
once with ice and hydrochloric acid, when dibenzoylstilbene is 
immediately precipitated. 

The reaction between a8-dibenzoylstilbene and ethereal magnesium 
phenyl bromide in the cold leads to the formation of two substances, 
m. p. 208° and 157° respectively. These are produced by addition in 
the 1:2 position and are regarded as geometrical isomerides, 

CPhBz:CPh-CPh,°OH, 

for the following reasons: first, either of the two products can be 
obtained in an average yield of 80% by modifying the conditions of the 
preparation ; secondly, each of the substances, dissolved in acetic 
anhydride, forms an equilibrium mixture from which both can be 
isolated by cry-tallisation ; thirdly, the two substances yield identical 
products of reduction and of oxidation. Thus, y-benzoyltetraphenyl- 
A*-propenol, m. p. 208°, and its isomeride, m. p. 157° (which is the more 
reactive form), are reduced by stannous chloride and hydrochloric acid, 
or by hydriodic acid and amorphous phosphorus at 160°, to a substance, 
C,,H,,O, m. p. 185°, large plates, which 1s probably pentaphenylbutenyl 
oxide, ee oe it reacts with ethereal magnesium phenyl bro- 
mide to form, ultimately, a substance, C,,H,,0, m. p. 232°, large plates 
or prisms, which may be hexaphenylbuteny/ ether, 

(CPb,°CPh:CPh:CHPh),O. 

The oxidation of the two isomerides by hot chromic and acetic acids 
yields benzoic acid, benzil, benzophenone, and a small amount of a 
substance, C,,H,,O,, m. p. 143°. This substance probably has the 


formula a" 


acid by further oxidation and is reduced by stannous chloride and 
hydrochloric acid to benzaldehyde and tripheuylvinyl alcohol. C. S. 


, Since it yields benzophenone and benzoic 


Dibenzoylstyrene. EE. Oxivert-ManpaLtA and E. CaLpDERARO 
(Gazzetta, 1914, 44, ii, 85—92).—The action of sunlight on dibeuzoyl- 
styrene in benzene solution yields the lactone of triphenylcrotonic 
acid, which is also obtained by heating the same compound at 300° 
(compare Japp and Tingle, T., 1897, '71, 1138). The action of bromine 
in the light gives the same tribromotriphenylfuran as was obtained 
by Japp. 

The influence of sunlight does not change the action of alcoholic 
ammonia on this compound, the resulting product, m. p. 180°, 
undergoing transformation into the isomeric triphenylpyrrolone, 
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CPh: 
NH< co— “4 (compare Japp and Tingle, Joc. ctt.). In view of the 
explanation suggested by Schroeter (A., 1909, i, 617) for the benzylic 
acid transposition, the compound, m. p. 180°, and its conversion into 
triphenylpyrrolone are represented thus : 


0,H,*C(NH)-CH C,H,-O(NH)-CH CH=CPh 
i oe -> NH. 
0,H,:CO-0-0,H, (C,H,),C: “a CPh,: Co? 


With hydroxylamine, dibenzoylstyrene gives in neutral or alkaline 
solution a compound, C,,H,,O,N, which crystallises in white leaflets or 
hard needles, m. p. 140—141°, whilst in acid solution, an isomeric 
compound, crystallising in yellow needles, m. p. 167—168°, is obtained. 
It is suggested that these compounds are derived from a closed ring, 

CPh-CH, 
isooxazoline, and that their structures are Pi and 


CPh:CHPh 


N <o HBz respectively. Such ring compounds might readily be 
, -C: cc- >C- OH: C- 

f . . 

ormed by isomeric change of the oxime, N on —> oO -N 


The compound described by Japp and Klingemann (T., 1890, 57, 
662) as dibenzoylstyrenemonophenylhydrazone is remarkably stable 
towards the action of acids and the author regards it as a pyrazoline 
derivative of the structure: 

CPhBz NPh CPh—N 
CHs<opp==n OF CHPh< ores NPh 


Both the carbonyl groups of dibenzoylstyrene react with semi- 
carbazide, giving the compound, C,,H,.O.N,, m. p. 211—212° (decomp.). 
z. m. &, 


Certain Derivatives of Iodoanil. C. Lorine Jackson and 
Extmer Keiser Bouton (J. Amer. Chem. Soc., 1914, 36, 1473—1484. 
Compare Torrey and Hunter, A., 1912, i, 475 ; Jackson and Bolton, 
this vol., i, 297, 550).—The substances, C,X,Y 0. (where X is Br or I, 
and Y is OMe, OEt, OCH,Ph, OAc, or CH/CO, Et],) described in the 
paper exhibit a surprising “resemblance to the corresponding chlorine 
and bromine compounds; for example, the colour is essentially the 
same, and the solubilities do not exhibit any qualitative differences. 
A comparison of the m. p. of corresponding chloro-, bromo-, and iodo- 
compounds shows that the regularity recorded in two cases by Torrey 
and Hunter (loc. cit.) is not part of a general rule applying to all benzo- 
quinones containing halogens. 

The following substances of the type C,X,Y,O, are made usually by 
the action of di-iododiphenoxy-p-benzoquinone on the sodium derivative 
of the alcohol ; in making the dimethoxy- and diethoxy-compounds the 
first products are the hemi-acetals, which change to the quinones by 
heating with acetic anhydride: X=I, Y=OMe, light red needles, 
m. p. 196°; X=I, Y=OEt, orange- -red needles, m. p. 186°; X= I, 
Y=0°CH Ph, orange-red plates, m. p. 160°; X= Br, Y =O- CH 2Ph, 
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orange-red plates, m. p. 146° (in making the last two compounds, ethyl 
alcohol must be completely absent, otherwise the diethoxy-derivative 
is obtained); X=I, Y=NHPh, dark purple needles, m. p. 240° 
(decomp.); X=I, Y=NH°C,H,Me(p), dark purple plates, decomp. 
205° (these two are prepared by heating di-iododiphenoxy-p-benzo- 
quinone with alcohol and the necessary amine [rather more than 
2 mols.]); X=I, Y=CH(CO,Et),, yellow, fern-like crystals, m. p. 
138°, (sodio-derivative, intensely blue); X=Br, Y=CH(CO,Et),, 
yellow needles, m. p. 109°. The last substance (and also the preceding) 
cannot be hydrolysed without decomposing, is reduced to the corres- 
ponding guinol, C,Br.(OH),[CH(CO,Et),],, m. p. 183°, colourless 
prisms, by phenylhydrazine in toluene, and reacts with bromine in 
boiling aleohol to form ethyl dibromo-p-benzoquinone dibromomalonate, 
C,Br,0,[CBr(CO, Et), ],, m. p. 172°, yellow needles, 

Di-iododiphenoxyquinol, CO,1,(OPh),(OH),, m. p. 260°, colourless 
needles, is prepared by reducing di-iododiphenoxy-p-benzoquinone with 
phenylhydrazone in hot glacial acetic acid. Dibromodiacetoxy-p-henzo- 
quinone, m. p. 205°, yellow plates, is prepared by heating bromoanilic 
acid and acetic anhydride. Silver iodoanilate, C,1,0,(0Ag),, dark red, 
amorphous substance, prepared from a dilute solution of iodoanilic acid 
and a slight excess of silver nitrate, is not attacked by cold concen- 
trated nitric acid. Di-iododiamino-p- benzoquinone, C,1,0,(NH,)o, m. p. 
230° (decomp.), brown, amorphous solid, obtained by heating iodoanil 
with an excess of alcoholic ammonia, is easily soluble in cold aqueous 
sodium hydroxide. 

Tetra-iodoquinol, C,1,(OH),, m. p. 258° (decomp., beginning at 238°), 
cream-coloured crystals, prepared from iodoanil and phenylhydrazine 
in hot glacial acetic acid, rapidly oxidises in the air. The diacetate, 
m. p. 285° (decomp., beginning at about 270°), colourless needles, 
is obtained by heating the quinol with acetic anhydride and sodium 
acetate or iodoanil with acetic anhydride and a few drops of con- 
centrated sulphuric acid. The action of iodine chloride on p-benzo- 
quinone suspended in warm carbon tetrachloride results in the 
formation of dichlorobenzoquinone, m. p. 161°, not the expected iodo- 
compound. C. 8. 


Preparation of Terpenes from their Hydrogen Haloids. 
AtrreD Meyer (D.R.-P. 272562).—Hydrogen haloids may be 
removed from their compounds with terpenes, such as pinene and di- 
pentene hydrochlorides, by heating with kieselguhr in the presence or 
absence of (1) an absorbent of the hydrogen haloid and (2) a diluent. 

T. M. ®, 


Oil of Ocymum pilosum, Roxb. Ksniripnusan Buapurti (J. 
Amer. Chem. Soc., 1914, 36, 1772—1773).—A specimen of the volatile 
oil of Ocymum pilosum, Roxb., prepared from the whole plant by steam 
distillation, had D*®*® 0°8872, n>*° 1:4843, and a, —3:7°. ‘The greater 
part distilled at 205—230°, and about 10% of it was absorbed by 5% 
potassium hydroxide. The oil contained citral (41%), citrorellaldehyde 
(34%), limonene, cineole, and a little thymol. E. G. 
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Oil of Port Orford Cedar Wood and Some Observations on 
d-a-Pinene. A. W. Scnorcer (J. Ind. Hng. Chem., 1914, 6, 
631—632).—The Port Orford cedar (Chamaecyparis lawsoniana 
Parlatore) grows on the coastal regions of Oregon and California and 
yields an oil having the following approximate composition : a-d-pinene, 
60— 61%; dipentene, 6—7%; free /-borneol, 11%; esters, as borneol 
acetate, 11°5%; cadinene, 6—7%; loss, 5%. The combined borneol 
occurs mainly as borneol acetate, but esters of formic and decoic acid 
are also present. In the old oil, formic, acetic, and decoic acids occur 
in the free state. The a-pinene, after purification, yielded the follow- 
ing constants: b. p. 156°0—156°1°; D” 0°8631; nj 1°4684; 
[a]p +51°52°. WwW. P. &. 


Influence of the Solvent on the Viscosity of Caoutchouc 
Solutions. F. Kircauor (Aolloid. Zeitsch., 1914, 15, 30—36).— 
Measurements have been made of the viscosity of solutions containing 
0°5, 1, 2, and 3 grams of caoutchouc in 100 c.c. of light petroleum, 
benzene, carbon tetrachloride, trichloroethylene, tetrachloroethane, and 
pentachloroethane, In general, the viscosity coefficients run parallel 
with the numbers which afford a measure of the swelling capacity of 
the various solvents towards caoutchouc (compare Posnjak, A., 1912, 
ii, 912). In accordance with Hatschek’s views (A., 1913, ii, 559), the 
observed connexion between the viscosity and swelling capacity is 
probably determined by the combination of the caoutchouc with the 
solvent. The extent to which this occurs increases with the magnitude 
of the viscosity coefficient. H. M. D. 


Isolation of the Insoluble [Substances] in Caoutchouc. 
Gustave Bernstein (Xolloid. Zeitsch., 1914, 15, 49—50.)—Tne author 
points out that the method described by Spence and Kratz (this vol., i, 
855) for the separation of the insoluble substances in caoutchouc is not 
novel in so far as it depends on a reduction of the viscosity of caout- 
chouc solutions, The diminution in viscosity can be brought about in 
various ways other than by the addition of acids, and furthermore, the 
addition of sulphuric acid has previously been employed for the estima- 
tion of pure caoutchouc in the crude product (compare Marquis and 
Heim, A., 1913, ii, 884). H. M. D. 


Biochemical Syntheses of §-Monoglucosides of m- and 
p-Xylene Glycols. Em. Bourquetor and Au. Lupwic (Compt. rend., 
1914, 159, 213-215; J. Pharm. Chim., 1914, [vii], 10, 111—116). 
-—These two glucosides have been prepared by the action of emulsin 
on a solution of the glycol and dextrose in aquevus acetone. £-m- 
Xyleneglycol glucoside crystallises in very slender needles, containing 
1H,O, m. p. 85—95°. The anhydride prepared at 100° has 
[a]p — 46°86°. B-p-Xyleneglycol glucoside crystallires in prismatic plates, 
m. p 159—160°, [a], -—50°47°. Both there glucosides are slightly 
bitter in taste, and are readily hydrolysed by 3% aqueous sulphuric 
acid or by emulsin in aqueous solution. Neither reduces Fehling’s 
solution. W. G. 
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The Relation between Anthocyanins and Flavones. 
RicwarD WILLsTATTER and Hetnricw MA.uison (Sitzwngsber. K. Akad, 
Wiss. Berlin., 1914, 769—777).—Anthocyanins are glucosides the 
colour-components of which (anthocyanidins) have recently been recog- 
nised as derivatives of phenylbenzopyrylium (Willstatter, this vol., 
i, 564). The fission of anthocyanidius into phloroglucinol and phenol- 
carboxylic acids by alkalis leaves undetermined only the position of 
the phenyl group in the pyrylium nucleus. Thus cyanidin chloride 
may be a 2- or a 4-phenylbenzopyrylium derivative. The latter 
formula is improbable because a substituted benzophenone (maclurin) 
is not produced by the action of warmalkalis. If, therefore, cyanidin 
chloride is (I[.) its relation to quercetin (II) suggests that the oxida- 


Cl 
O OH. O OH 
Fe a ae BPP of ™ 
ey ee ™ a 
VA VA/ 
OH CO 
(I.) (II.) 


tion of anthocyanins should result in the formation of yellow mordant 
dyes and, conversely, the reduction of flavonols should yield colouring 
matters of the avthocyanin group, Observations bearing on these 
relations have been recorded about fifty years ago by Stein and by 
Hlasiwetz and Pfaunder, and quite recently by Combes, Everest, 
Wheldale, and Watson and Sen (L., 1914, 105, 389), 

The authors have reduced an alcoholic solution of quercetin by 20% 
hydrochloric acid, magnesium, and a large quantity of mercury at a 
temperature not exceeding 0°, whereby a substance, called allocyanidin 
chloride, violet-red, microscopic needles, is obtained. The chloride 
readily loses hydrogen chloride and yields allocyanidin, C,,H,,.O,, 
which resembles, but is not identical with, cyanidin. alloCyanidin 
is not dihydroquercetin (compare Watson and Sen, Joc. cit.), but is an 

oxonium compound (annexed for- 
OH _OH mula). More important than the 

SAY CH_4 Now examination of allocyanidin is the 
0: | Hon discovery that when the reduction 

Y/\4 of quercetin by the preceding re- 

OH CH agents is effected at 35°, the pro- 

ducts are aillocyanidin chloride and 

eyanidin chloride, the latter being identical in all respects with the 
substance obtained from the cornflower and the rose. 

The formation of cyanidin from quercetin has a twofold significance. 
It is a synthesis of cyanidin, since quercetin has been synthesised by 
von Kostanecki, Lampe, and Tambor in 1904. Moreover, it proves 
the constitution of cyanidin chloride (1), establishes almost with 
certainty the constitutions of the nearly related anthocyanidins, 
pelargonidin and delphinidin, and leaves for future determination only 
the orientation of the methyl groups in a number of other antho- 
cyanidins derived from these by the introduction of one or more methyl 
groups. 


| 


oa nae 


nop et we 
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It follows from the preceding that an anthocyanidin, in its acid- 
free form, is isomeric with the flavone derivative which contains in a 
benzene nucleus one less atom of oxygen. C. 8. 


Resorcinolbenzein (3 - Hydroxy-9-phenylfluorone). F. 
Kenrmann and E. Lota (Ber., 1914, 47, 2271—2274. Compare 
Kebrmann, A, 1913, i, 1352; Pope, T., 1914, 105, 251).—The m. p. 
of the monomethy] ether of resorcinolbenzein is 204°. 

Altbough the preparation of the oxonium bromide of resorcinol- 
benzein dimethyl ether offers no difficulty, treatment of the alcoholate, 


OMe-C,H, <p OM®)>0,H,-0Me, with a warm methyl-alcoholic 


solution of hydrogen chloride gave a yellow, crystalline solid which 
even after crystallisation from a mixture of methyl alcohol and ether 
is apparently a mixture of a mono- and a di-hydrochloride, The mono- 
hydrochloride was finally obtained almost pure by repeatedly grinding 
the yellow solid with sodium chloride solution, when it remained as an 
orange-yellow solid. D. F. T. 


The Synthesis of Benzopyrylium Salts. Hermann DeckEeRand 
Paut Becxer (Ber., 1914, 47, 2288—2292. Compare Decker and 
Fellenberg, A., 1907, i, 950, 1064).—Attempts to replace resorcinol in 
the synthesis of benzopyrylium salts by phenol have proved unsuccess- 
ful, but the monomethyl ether of resorcinol can be applied with 
satisfactory results. 

By passing hydrogen chloride into a solution of resorcinol mono- 
methyl ether and dibenzoylmethane in acetic acid, a clear deep red 
solution can be obtained which, after keeping for three days and 
precipitating unchanged material by the addition of an equal bulk of 
10% hydrochloric acid, gives on treatment with solid ferric chloride an 

Ph oily precipitate ; this soon crystallises and con- 
JNJ sists of 7-methowy-2 : 4-diphenylbenzopyrylium 
| H ferrichloride (formula 1), which crystallises from 
OMe acetic acid in yellow needles, m. p. 186°; the 
el ye acetic acid sition on the addition of water 
exhibits a marked yellowish-green fluorescence. 

1,FeCl; If the ferrichloride is treated with sodium 

(I.) hydroxide solution, ferric hydroxide is pre- 
cipitated and on passing carbon dioxide through the filtrate a red 
deposit of a chalkone derivative, OMe-C,H,(OH)-CPh:CH-COPh, is 
produced, arising from fission of the ring of the 


AD primarily produced carbinol (formula II). With 
hydrochloric acid, the chalkone regenerates the 

OMe, YW 'Ph-OH original oxonium salt, whilst further treatment 
"4 with warm sodium hydroxide solution causes 


its decompcsition into acetophenone and 


(II.) 2-hydroxy-4-methoxy benzophenone. 


The success of this synthetic process with resorcinol monomethyl 
ether disposes of the idea that the presence of a hydroxyl group in the 
para-position is necessary for the reactivity of the hydrogen atom 
involved in the condensation. On this account the failure of attempts 
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to effect this synthetic reaction with phenol is probably not due to the 
absence of the second hydroxy] radicle as much as to the unsubstituted 
hydrogen atom turning the reaction into a different course. Confirmation 
of this view is supplied by the possibility of effecting a similar conden- 
sation, certainly with some difficulty, with 8-naphthol, which possesses 
no hydrogen atom in the para-position to the reactive hydrogen atom. 
An equimolecular mixture of B-naphthol and dibenzoylmethane in 
alcohol was saturated with hydrogen chloride and heated for two hours 
in a sealed tube at 100°. After five to six days the deep yellow solu- 
\ tion was treated with solid ferric chloride, when 
fe NZ . 2: 4-diphenylnaphthapyrylium ferrichloride 
(formula III) separated in golden-yellow leaf- 


| 
bd a ‘oc, FeCl, lets, m. p. 272—273°, the yield being poor. 
h 


Ph N bs Corresponding with this salt there is a colourless 
Nv carbinol which on boiling with sodium hydr- 
(III. ) oxide solution undergoes conversion into the 


red sodium salt of phenyl hydroxynaphthylstyryl ketone, 
ONa:C,,H,°CPh:CH-COPh, 
the free ketone obtainable by the action of carbon dioxide being re- 
condensed to the oxonium chloride when heated with hydrochloric 
acid. 
The yellow colour of the benzopyrylium salts is attributed to the 
C:O: group, and the postulation of other chromophores such as an 


ortho- or para-quinonoid configuration is regarded as unnecessiry. 
D. F. T. 


Aromatic Selenium Compounds. III. Selenonaphthen- 
quinone. R. Lesser and A. ScHoe.uer (Ber., 1914, 4'7, 2292—2307. 
Compare Lesser and Weiss, A., 1913, i, 1184; 1912, i, 642).—The 
preparation of selenonaphthenquinone, the selenium isologue of isatin, 
offered some difficulty on account of the sensitiveness of the substance 
towards most reagents, in which characteristic it resembles the 
analogous oxygen compound coumarandione. Success was achieved 
by the application of the method used by Pummerer (A., 1910, i, 510) 
for isatin and thionaphthenquinone, who condensed indoxyl and 
3-hydroxythionaphthen with aromatic nitroso-compounds and then 
hydrolysed the resulting anils. 

In the conversion of o-carboxyphenylselenolacetic acid into 3-hydroxy- 
selenonaphthen by the action of acetic anhydride, it is advisable not to 
heat above 100—105°. At the ordinary temperature bromine attacks 
an acetic acid solution of 3-hydroxyselenonaphthen with formation 
only of a mono-bromo-derivative, whilst at higher temperatures, 
oxidation is effected with formation of “selenindigo” [2 : 2’-bisoxy- 
selenonaphthen|. 2- Bromo-3-hydroxyselenonaphthen forms woolly, 
yellow needles, m. p. 103°; it decomposes on keeping, and when heated 
with aniline gives only a resinous product. The action of chlorine on 
an acetic acid solution of the hydroxyselenonaphthen gave rise to no 
crystalline product other than “ selenindigo.” 

When treated with the calculated quantity of nitrous acid, 3-hydroxy- 
selenonaphthen is converted into 2-nitroso-3-oxyselenonaphthen, 


0,H,<gO>C:NOH, 
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silky, yellow needles, m. p. 154—155°, soluble in most solvents. It is 
a very stable substance and can be dissolved in warm sulphuric or 
hydrochloric acid without decomposition ; prolonged boiling with 30% 
sodium hydroxide solution causes the formation of diphenyldiselenide- 
di-o-carboxylic acid (diselenodisalicylic acid), When shaken in sodium 
carbonate solution with methyl sulphate, the nitroso-oxyselenonaphthen 
gives a methyl derivative, yellow leaflets with a bronze lustre, m. p. 
146—147°; it also forms an acetyl derivative, yellow needles, m. p. 
177—178°, and a benzoyl derivative, yellow leaflets, m. p. 184—185°, 
but the action of hydroxylamine gave only a substance of uncertain 
nature, yellow needles, m. p. 168° (decomp.). Reduction of the nitroso- 
compound by various agents followed a quite different course from that 
observed with the corresponding sulphur compound, and did not lead 
to the desired selenonaphthenquinone ; for example, iron and acetic 
acid gave a product which, on the addition of sulphuric acid, separated 
from soluticn in pale yellow tablets; these slowly decomposed above 
200°, and apparently consisted of the su/phate, 


[ oH. <gOM Sonn, | 1,80, 


of a very unstable base; the hydrochloride closely resembles the 
sulphate; perchlorate, needles ; ferrichloride, crystalline. 
Selenonaphthenquinone-2-p-dimethylaminoanil, 


C,H, <gO>:N-C, Hy NMey 


green prisms with metallic lustre, m. p. 166—167°, which give a deep 
red powder or solution, is slowly formed when a bimolecular proportion 
of 2N-aqueous sodium hydroxide is added to an ice-cold alcoholic equi- 
molecular mixture of 3-hydroxyselenonaphthen and p-nitrosodimethyl- 
ariline; it is very sensitive towards mineral acids, but a very deli- 
quescent, crystalline, brown hydrochloride was prepared. In a similar 
mavner selenonaphthenguinone-2-anil, orange-coloured needles or leaflets, 
m. p. 145—146°, is obtainable from hydroxyselenonaphthen and 
nitrosobenzene, but a red substance, prisms, m. p. 145—146°, of 
distinct nature, is concurrently formed in smaller quantity. Both 
these anils when boiled with the calculated amount of phenylhydrazine 
in actie acid solution give the same 2-benzeneazo-3-hydroxyseleno- 


naphihen, C,H <pOM>o-n,Ph, orange-red needles, m. p. 207—208°, 


as is obtained by the interaction of 3-hydroxyselenonaphthen and 
benzenediazonium chloride ; this substance dissolves unchanged in con- 
centrated sulphuric acid, but fuming sulphuric acid converts it into a 
yellow su/phonic acid, the salts of which are red. The above anils are 
also affected analogously by boiling with hydroxylamine hydrochloride 
in acetic acid solution containing an excess of potassium acetate, the 
product being the 2-nitroso-3-oxyselenonaphthen described above. 
Selenonaphthenquinone-2-anil proved unsuited to the preparation of 
selenonaphthenguinone, as it is hydrolysed by mineral acids only when 
heated, under which conditions the quinone is resinified. With care it 
is possible to hydrolyse selenonaphthendimethylaminoanil in ice-cold 
ethereal solution by aqueous hydrochloric acid, so that a good yield of 
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C 


selenonaphthenquinone, CH, <go>c0, is obtained; this substance 


e 
forms red or sometimes orange-yellow needles, m. p. 102—103°, which 
dissolve in organic solvents to a reddish-yellow solution, and in sul- 
phuric acid to a red, gradually passing into a green; it gives with 
coal-tar benzene a more violet indophenin coloration than does isatin. 
The quinone is decomposed when dissolved in dilute acetic acid, and 
the action of dilute aqueous solutions of alkali hydroxides is so marked 
that, in order to prepare the corresponding quinonic acid, it is neces- 
sary to take the ethereal solution of the quinone with very dilute, 
ice-cold sodium carbonate solution ; acidification then liberates se/eno- 
naphthenquinonic acid (diphenyldiselenide-di-o-glyoxylic acid), 
(CO,H:-CO-C,H,).Se., 

orange-yellow, microscopic prisms, which have no definite m. p., and 
decompose at 200 —285°, according to the rate ef heating. Esters of 
this acid are formed when a solution of the selenonaphthenquinone 
in a primary alcohol is warmed, and the products are identical with 
those obtained by direct esterification of the acid ; the following esters 
were examined : methyl ester, yellow leaflets, m. p. 157—158°; ethyl 
ester, yellow needles, m. p. 125—126°; propyl ester, crystals, m. p. 
111—112°. The action of phenylhydrazine on selenonaphthenquinone, 
and also on the above esters, gave rise to complex mixtures, a small 
quantity of a substance, prisms, m. p. 72—73°, being separated from 
the product yielded by the methyl ester. 

Towards o-diamines, selenonaphthenquinone is more reactive than 
thionaphthenquinone (Bezdzik, Friedlander and Koeniger, A., 1908, i, 
200), and on mixing with an equimolecular proportion of o-phenylenedi- 
amine in cold ethereal solution, orange-yellow, microscopic needles, m. p. 
320—325°, separate, of di-2-hydroxy-3-0-quinoxalyldiphenyl diselenide, 
p= 

N:C(OH) 
acid and not of thé quinone. In an analogous manner 1 : 2-naphthyl- 
enediamine reacts with the quinone, giving an excellent yield of the 
corresponding di-2-hydroxy-3-o-naphthoquinoxalyldiphenyl diselenide, 
bee 

N:C(OH) 
352—355°. The esters of the quinonic acid also underwent condensa- 
tion with these o-diamines in acetic acid solution containing hydro- 
chloric acid, and the products were the hydrochlorides of the preceding, 
that of di-2-hydroxy-3-o-quinoxalyldiphenyl diselenide having m. p. 
350—360° (decomp. ). 

In boiling ethereal solution, selenonaphthenquinone enters into 
combination with aniline and with p-aminodimethylaniline, giving 
crystalline substances, yellow prisms, m. p. 218—219°, and garnet-red 
prisms, m. p. 226° (decomp.) respectively, the constitution of which, as 
well as of a substance, red, microscopic prisms, m. p. 205—206° (decomp.), 
obtained in an analogous mapner from thionaphthenquinone and 
p-aminodimethylaniline remains for the present uncertain. 

Indigoid dyes were obtained by condensation of selenonaphthen- 
quinone with indoxyl] and its isologues, the products being remarkable 


>C-C,H, |Se,, that is a structural derivative of the quinonic 
2 


SC:C,H, Se,, an orange-coloured, crystalline powder, m. p. 
2 
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? 


for their fusibility; the condensation was effected by the general 
method of heating the components in equimolecular proportion in 
acetic acid solution containing a few drops of hydrochloric acid. 
Indoxyl and the quinone gave “2-indole-3-selenonaphthenindigo” 


[ 2-indowyl-3-selenonaphthen-2-one], na< >C:C Cpt >Se, small, 


bluish-black prisms, m. p. 241—242°, the chloroform solution of which 
has a reddish-violet colour with a deep blue fluorescence; fuming 
sulphuric acid dissolves the substance with violet coloration, producing 
a red sulphonic acid soluble in water. 

The selenonaphthenquinone and 3-hydroxythionaphthen yielded 
3-oay-A?-thionaphthenyl-3-selenonaphthen-2-one, 

OH, <Q >0:0< Gp, >Se, 

deep reddish-brown needles, m. p. 196—197°, which gives a non- 
fluorescent deep reddish-violet solution in chloroform and dissolves in 


fuming sulphuric acid with decomposition. 
3-Hydroxyselenonaphthen and the quinone condense together with 


formation of 2: 3’-bisoxyselenonaphthen, OH, <OO>0:0< 6 > Se 


reddish-brown needles, m. p. 186—187°, the chloroform solution of 
which is violet-red with a blue fluorescence. 
3-Oxy-A?-thionaphtheny!-2-selenonaphthen-3-one, 


OH, <C0>0:0<29>0,Hy 


was obtained by heating an equimolecular mixture of 3-hydroxyseleno- 
naphthen and 2-bromo-3-ketodihydrothionaphthenquinone (Bezdzik 
Friedlinder and Koeniger, Joc. cit.); it forms deep red needles, m. p. 
near 350°, and in chloroform gives a violet-red colour with blue fluor- 
escence ; fuming sulphuric acid dissolves it to a blue solution which 
contains a carmine-red sulphonic acid soluble in water. 

All these dyes can be sublimed without decomposition, and are easily 
reduced to vats by sodium hyposulphite in alkaline solution, the yellow 
solutions restoring the dye on exposure to air or more rapidly on treat- 
ment with potassium ferricyanide. D. F. T. 


Alkaloids of Papaver Orientale. Water Kure (Arch. Pharm., 
1914, 252, 211—273)—In 1813 Petit stated that Papaver orientale 
contains narcotine, morphine, and meconic acid. The author has been 
unable to detect any one of the three. Numerous experiments on the 
plant at different periods of its existence show that at times of vigorous 
growth thebaine is almost the only alkaloid present in the root. On 
the contrary, after the period of blooming and the withering of the 
aerial parts, a phenolic base and only a little thebaine are present. 

A hot alcoholic extract of the dried, coarsely-powdered roots is 
diluted with water, the alcohol is evaporated, the fats, resins, and 
chlorophyll are removed, and the mixture of crude alkaloids (about 
0°5% yield) ultimately obtained is readily separated by J-sodium 
hydroxide into a non-phenolic constituent, which is easily identified as 
thebaine, and a phenolic base, The latter has the formula C,,H,,0O,N, 
and is therefore called isothebaine. 
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isoThebaine has m. p. 203—204°, [a]? + 285°1°, and crystallises in 
highly refractive, colourless, rhombic crystals [a:b:c=0-95145:1: 
1°61846], which are somewhat sensitive to light. The hydrochloride, 
easily soluble crystals, sulphate, m. p. 120—121° (decomp.), small 
needles, nitrate, and hydrogen |-tartrate, clusters of short needles, are 
described. The colour reactions of the alkaloid are: concentrated 
sulphuric acid, colourless; Erdmann’s reagent, pale yellow; Fréhde’s 
reagent, blue, then green, later, dark olive-green, finally, pale green ; 
Mandelin’s reagent, pale olive, then olive-brown. Quite unique among 
the Papaveraceae alkaloids is the behaviour of isothebaine with concen- 
trated nitric acid which produces an intense violet coloration, whereby 
even a trace of the alkaloid can be detected in the presence of a large 
quantity of thebaine, 

isoThebaine contains, in addition to the phenolic hydroxyl group, 
two methoxy-groups and a methylimino-group. In deciding his line 
of attack on the problem of the constitution of the alkaloid, the 
author has been guided by the inference that isothebaine, according to 
its method of occurrence in the plant, is produced from thebaine. It 
responds to Pellagri’s reaction just as do bulbocapnine and isocorydine, 
and also resembles these two alkaloids in forming an optically inactive 
diacetyl derivative, C,,H,,O,NAc,, m. p. 80—85°, colourless leaflets, by 
heating with acetic anhydride and anhydrous sodium acetate. There 
can be little doubt, therefore, that isothebaine contains the ring system 
of morphothebaine and apomorphine. 

If isothebaine is formed from thebaine by rupture of the bridge 
O-ring and formation of an isoquinoline ring, then isothebaine methyl 
ether (assuming the three methoxy-groups are in positions 3: 4:6) 
and morphothebaine dimethyl ether (which is levorotatory) will be 
optical antipodes. Morphothebaine and isothebaine are practically 
unattacked by ethereal diazomethane ; however, methylation occurs 
satisfactorily with nascent diazomethane in isoamyl ether (Gadamer’s 
method). Neither of the ethers has been obtained in a crystalline 
state. Morphothebaine dimethyl ether, a faintly yellow, resinous sub- 
stance, has [a], —184°8° in chloroform, and forms a hydrogen d-tartrate, 
m. p. 205° (decomp.), [a], 74°3° in water, colourless needles,  iso- 
Thebaine methyl ether has [a], +234°5° in chloroform, and forms a 
hydrogen \-tartrate, m. p. 226—227° (decomp.), [a], +143° in 
water, colourless needles. The two ethers, although showing many 
similarities in their colour reactions, are obviously not optical 
antipodes, 

It is equally possible that isothebaine may be derived from thebaine 
by rupture of the bridge O-ring, the substituents (2OMe and OH) 
being in positions 3:5:6. If this is so, the exhaustive methylation of 
isothebaine should yield the trimethoxyphenanthrene obtained from 
morphothebaine by Pschorr and Rettberg. An aqueous solution or 
suspension of the sodium derivative of isothebaine is converted by 
methyl sulphate into isothebaine methyl ether methosulphate, 

C,, H,,0,N Me*SO, Me, 
m. p. 237—238°, [a], +158°1° in water, glistening needles, which is 
decomposed by boiling aqueous sodium hydroxide, yielding two methine 
bases. One of these has m. p. 104—105°, [a], -283-9° in ether, 
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crystallises in stout, colourless needles, and is unsaturated ; the other 
is amorphous and optically inactive. An ethereal solution of the 
methine bases reacts with methyl sulphate to form isothebaimethine 
methyl ether dimethosulphate, C,,H,,O,NMe,*SO,Me, m. p. 195—196°, 
colourless needles, which is optically inactive (and is therefore formed 
from the amorphous methine base) and is converted by warm methyl 
alcoholic sodium hydroxide into trimethylamine and a trimethoxyvinyl- 
phenanthrene. The latter in acetone at 0° is oxidised by aqueous 
potassium permanganate to a trimethoxyphenanthrenecarboxylic acid, 
m. p. 170—171°, faintly yellow needles or leaflets, which loses carbon 
dioxide by heating with glacial acetic acid at 220° under pressure 
and yields a trimethoxyphenanthrene. The picrate, m. p. 160°, dark red 
needles, of the latter is not identical with the picrate, m. p. 109—110°, 
of 3:5:6 (ie. 3:4:6)-trimethoxyphenanthrene, but may be the 
slightly impure picrate, (m. p. 166°) of 3: 4 : 5-trimethoxyphenanthrene. 
Jin Assuming this to be correct, the exhaustive 

| }OMe methylation of isothebaine proves that the group 

J / ome *CH,°CH,*N Me: is attached to the phenanthrene 

H, nucleus in positions 8:9 and that the (partly 


methylated) phenolic groups are in positions 
MeN/ \7 YoMe 3:4:5. isoThebaine methyl ether, therefore, 
H, has the annexed formula. isoThebaine itself may 
yw have its phenolic hydroxy] group in position 4 or 

3 5, the former being the more probable. 


The oxidation of isothebaine or of its methyl ether by alcoholic 
iodine does not yield products which throw any light on the 
constitution. C. 8. 


Minor Alkaloids in Papaver Orientale. J. Gapamer (Arch. 
Pharm., 1914, 252, 274—280).—In addition to the two chief 
alkaloids, thebaine and isothebaine, isolated from Papaver orientale by 
Klee (preceding abstract), the author has obtained evidence of the 
presence of several others in extremely minute quantities. At least 
three of these are phenolic and two are non-phenolic in character. One 
of the latter is proved to be protopine by its m. p. 204—205?, 
crystalline form, and colour reactions ; the other was accidently lost 
before it had been examined. 

One of the phenolic alkaloids is a substance, m. p. about 238—239°, 
darkening at 209—210°, called glaucidine. Its colour reactions are 
very similar to those of glaucine, and the magnitude of its specific 
rotation, [a], about 50° in chloroform, indicates that it belongs to the 
glaucine, not the corytuberine, group of alkaloids. By methylation 
with nascent diazomethane in tsoamy] ether, it yields a substance 
which forms a hydrogen |-turtrate exhibiting in its crystalline form and 
colour reactions a very great similarity to glaucine hydrogen /-tar- 
trate ; it is impossible to say whether or not the two substances are 
identical, because the amount of the methylated product is too small 
for analysis and the colour reactions of glaucine and glaucidine are 
very similar. C.S. 


Complex Salts of Iron. III. G. Spacu (Ann. Sci. Univ. Jassy, 
1914, 8, 162—204. Compare this vol., i, 573).—Diaquotetrammine- 
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ferric sulphate, [(H,O),Fe(NH,),],(SO,),, reddish-brown powder, is 
obtained by the action of a rapid current of dry ammonia on finely 
powdered, hydrated ferric sulphate for several hours at the ordinary 
temperature. It readily loses ammonia by exposure to the air, is 
rapidly decomposed by water with the formation of ferric hydroxide, 
and is insoluble in most solvents except acetic and dilute sulphuric 
acid ; the sulphate radicle is completely ionisible. 

By treating the complex salts of iron containing pyridine, ethylene- 
diamine, etc., which have been previously described (/oc. cit.), with dry 
ammonia, the author has observed a partial, or in the case of pyridine 
generally a total, replacement of the basic molecules by ammonia, 
Thus hydrated tetrapyridineferric sulphate yields a tetra-aquopyridine- 
heptammineferric sulphate, amorphous, brown powder, to which is given 
the formula {(H,O),Fe Py(NH,),][(H,O),Fe(NH,),|(SO,); ; this sub- 
stance, like the other complex salts of iron containing ammonia, is 
unstable in the air, and is readily decomposed by water. Hydrated 
aquotripyridineferrous sulphate is converted by ammonia into hydrated 
tetrammineferrous sulphate, [Fe(NH,),)SO,,H,O, brown, amorphous 
powder. 

Ethylenediamine sulphate and hydrated ferric sulphate react in 
boiling dilute sulphuric acid to form a white, amorphous substance, 
[Fe,(en H,SO,),|(SO,),,H,SO,,H,O, which reacts quantitatively with 
barium chloride to produce barium sulphate, and combines additively 
with dry ammonia (14 mols.) to form a double salt of ammonium 
sulphate and tetrammine-ethylenediamineferric sulphate, 

[en Fe(NH,),],(SO,)5,3(N H,)SO,, H,0, 
amorphous, brown powder. 

The author gives a list of the 212 complex salts of iron known at 
the present time and remarks that very rarely does aniline enter into 
the composition. He describes two such compounds, Dianilineferrous 
sulphate, [Fe(NH,Ph),|SO,, prepared by boiling ferrous sulphate with 
aniline, is a white, amorphous substance which can be kept in the dark 
and is hydrolysed by water, yielding ferrous hydroxide and, by oxi- 
dation, ultimately ferric hydroxide. T'riaquopentanilineferric sulphate, 
[(H,0),Fe,(NH,Ph),|(SO,),,3H,O, prepared by heating aniline and 
hydrated ferric sulphate on the water-bath, is an amorphous, reddish- 
brown powder, which can be kept in a desiccator, but is hydrolysed by 
water. 

A mixture of hydrated ferric chloride and an excess of potassium 
thiocyanate is thoroughly ground in a mortar, at first alone, 
susequently with a large excess of pyridine. The product, after being 
purified and rapidly crystallised from boiling pyridine, is a substance, 
[Fe Py,|(SCN),, brilliant, black needles, which is isomeric with the 
crystalline, yellow thiocyanate obtained by Grossmann and Hunseler 
in 1905. The two modifications are relatively stable and can be 
preserved in an atmosphere of pyridine. The black form is labile, but 
each can be transformed into the other under suitable conditions ; 
thus the black form changes to the yellow by solution in pyridine, 
whilst the yellow modification is transformed into the black by 
chloroform. By heating, the two isomerides lose pyridine at different 
rates ; in both cases, the last molecule of pyridine is removed only 
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with difficulty above 250°. The two substances behave alike towards 
ammonia, yielding very hygroscopic products which are probably 
hexamwmineferrous thiocyanate, [ Fe(N H,),|(SCN),,and towards chlorine 
water, whereby they are oxidised to ferric salts. The author discusses 
the nature of the isomerism of the yellow and the black thiocyanates 
and inclines to the opinion that they are cis and trans stereoisomerides 
of the type [MA,B,]. C. 8. 


Preparation of a Derivative of 2-Phenyl-6-methylquinoline- 
4-carboxylic Acid of Therapeutic Application. CHEMIscHE 
FaBRIK AUF AKTIEN (vorm. E. Scuerina) (Swiss Patent, 64348).— Methyl 
2-phenyl-6-methylquinoline-4-carboxylate, prepared from the acid by the 
ordinary methods of esterification, forms white needles, m. p. 91°, 
yields salts with acids, and has the advantage of tastelessness over the 
acid itself. i 


Preparation of Acridine Derivatives from Aminohydroxy- 
naphthalenesulphonic Acids. FARBWERKE vorM. Meister, Lucius & 
Brisine (D.R.-P. 272612).—These derivatives are prepared by the 
action in the warm of tertiary aromatic amines and formaldehyde, in 
presence of dilute mineral acid, on 1-aminohydroxynaphthalenesul- 

phonic acids with the 2-position 


NMe, unoccupied or on 2-amino- 
ale. hydroxy naphthalenesulphonic 
oe acids with the 1-position un- 
le, of occupied. They are of value 

for the preparation of colour- 
/¥ ing matters of various groups. 


The compound (annexed 


SO, 2/47 NY ‘s0,H formula), prepared from 2-amino- 
AV) Wy 5 - hydroxynaphthalene - 7 - sul - 


phonic acid, dimethylaniline and 
formaldehyde, forms an orange- 
red, crystalline powder. The analogous compound, obtained from 
2-amino-6-hydroxynaphthalene-8-sulphonic acid, dietbylaniline and 
formaldehyde is orange-yellow and the compound from 1-amino-5- 
hydroxynaphthalene-7-sulphonic acid, dimethylaniline and form- 
aldehyde, olive-green. The colorations given by these compounds with 
various reagents are described. T. H. P. 


Hydantoins. XXVIII. Synthesis of 1:3:4-Trisubstituted 
Hydantoins from Ethyl Anilinomalonate. Treat B. Jonnson 
and Norman A. Sueparp (J. Amer. Chem. Soc., 1914, 36, 1735—1742). 
—During the course of a study of the condensation of hydantoins 
with aldehydes, it was found that certain hydantoins do not undergo 
such condensation (Wheeler and Hoffman, A., 1911, i, 500). On 
investigating some of these cases, results were obtained which rendered 
it desirable to develop a method for preparing 1:3 : 4-trisubstituted 
hydantoins which would not involve the condensation of an aldehyde 
with a hydantoin. An account of such a method is now given. 

Diethyl benzylanilinomalonate, CH,Ph*C(NHPh)(CO,Et),, b.  p. 
257—-260°/50 mm.,was obtained as a heavy, yellow oil by the action of 
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benzyl chloride on the sodium derivative of ethyl anilinomalonate, 
Benzylanilinomalonic acid, m. p. 170—173°, forms clusters of radiating 
needles ; its potassiwm and silver salts are described. When the acid 
is heated above its m. p., it loses carbon dioxide and is converted into 
a-anilino-B-phenylpropionic acid, CH,Ph:CH(NHPh)-CO,H, m. p. 
170—173°, which crystallises in lustrous plates. This acid, however, 
is most conveniently prepared by boiling an alcoholic solution of the 
benzylanilinomalonic acid ; its ethyl ester, b. p. 206—209°/12 mm. or 
218—221°/19 mm., m. p. 48—49°, forms stout, hexagonal prisms. 

When a-anilino-8-phenylpropionic acid is heated with phenylthio- 
carbimide, 2-thto-4-benzyl-1 : 3-diphenylhydantoin, 

CS-NPh 
NPb<60.6H-CH,Ph’ ; 

m. p. 129—130°, is produced which forms needle-like prisms, together 


with a small quantity of a-benzylindoayl, O,H,<\y,>CH-CH,Ph, 
m. p. 271—272°, which crystallises in cubical prisms, 


4-Benzyl-1 : 3-diphenylhydantoin, NPa<Oo.G CH. Ppp’ =P: 58— 62°, 
2 


is produced, together with a small amount of a-benzylindoxyl, by the 
action of phenylcarbimide on a-anilino-8-phenylpropionic acid ; it can 
also be obtained by desulphurising 2-thio-4-benzyl-] : 3-dipheny]l- 
hydantoin. 

NH:C 


2- Thio- 5-benzyl-7-phenyluramil, CSN H'COSc(NHPh)-CH,Ph, 
m. p. 219—-220°, obtained by treating an alcoholic solution of thio- 


carbamide with sodium ethoxide and ethyl benzylanilinomalonate 
crystallises in stout, prismatic blocks. E. G. 


Pyrimidines. LXXI. Synthesis of the Pyrimidine Nucleo- 
side, 4-Hydroxymethyluracil. Treat B. Jonnson and Lewis H. 
CuernorF (J. Amer. Chem. Soc., 1914, 36, 1742—1747).—In continua- 
tion of work on the nucleosides, 4-hydroxymethyltetrahydropyrimid- 
2:6-dione (4-hydroxymethyluracil) has been prepared by a method 
analogous to that used for the preparation of its 5-methyl derivative 
(A., 1913, i, 656). 

When ethyl y-ethoxyacetoacetate (Johnson, A., 1913, i, 588) is 
condensed with thiocarbamide in presence of sodium ethoxide, 
2-thio-4-ethoxymethyltetrahydro-6-pyrimidone, 

CS:‘NH 
NH<60.9p7 ©'CH2 OEt, 
m. p. 180—181°, is obtained which crystallises in large, radiating prisms, 
On boiling this substance with chloroacetic acid in aqueous solution, 
it is converted into 4-ethoxymethyltetrahydropyrimid-2 ; 6-dione, 
CO-NH 2 
NH<0.0H 7’ CH2OEt, 
m. p. 175°, which forms rhombic prisms ; the latter compound is not 
changed by the action of 10% sulphuric acid at 140°, but when heated 
with concentrated hydrochloric acid at 100° it is converted into 
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4-chloromethyltetrahydropyrimid-2 : 6-dione, N a. . —f >C:0H,Cl, 


which crystallises in small, radiating prisms and decomposes at about 
214—215°.  4-Hydroxymethyltetrahydropyrimid-2 : 6-dione, 
CO-NH 
NH<o0.gH 2 C'CHs'0H, 

prepared by treating an aqueous solution of the chloropyrimidine 
successively with silver sulphate, hydrogen sulphide, barium hydroxide, 
and carbon dioxide, crystallises in small plates; it begins to melt at 
about 240°, decomposes at about 254°, and is readily reduced by 
hydriodic acid in presence of a little red phosphorus with formation of 
4-methyluracil. E. G. 


Preparation of Acid Triphenylmethane Colouring Matters. 
FARBENFABRIKEN VORM. FriepR. Bayer & Co. (D.R.-P. 269214).— 
Sulphonic acids of alkyl or arylalkyl derivatives of m-toluidines or 
mixtures of them are condensed with aromatic aldehydes containing no 
alkylamino-group in the para-position to the carbonyl group and the 
leuco-compounds thus obtained oxidised, or the amines are first con- 
densed with the aldehydes and then sulphonated and oxidised. The 
acid triphenylmethane colouring matters formed in this way are 
mostly yellowish-greep, and are faster than those prepared in a similar 
manner from aniline. zt. H. P. 


Colour and Ionisation of Crystal-violet. Etuior Q. Apams 
and Lupwie Rosenstein (J. Amer. Chem. Soc., 1914, 36, 1452—1473). 
—The rate of the development of colour when alkaline solutions of 
triphenylmethane dyes are acidified has been studied by Biddle (this 
vol., ii, 115), who calls attention to the complexity of the equilibrium 
in the case of crystal-violet as a result of the possibility of the form- 
ation of mono-, di-, and tri-acid salts, The colour changes produced by 
the gradual addition of mineral acid to an aqueous solution of a 
tripbhenylmethane dye (methyl-violet, crystal-violet, rosaniline, para- 
rosaniline, malachite-green, and aniline-blue) are well-known. The 
authors observe that these changes in hue are accompanied by another 
change when the solutions are kept ; the intensity of the colour diminishes 
greatly in strongly acidic or in alkaline solution (only in this case is 
the substance colloidal), and slowly in weakly acidic solution. 
Equivalent solutions of all strong acids produce identical effects, and 
on neutralisation the original colour is in every case restored, in hue 
at once, and in intensity by keeping. Evidently these changes are 
produced by reactions, which are completely reversible, of the 
chromogens with hydrogen or hydroxyl ions (or with water). 

The phenomena, which have been fully oxamined in the case of 
erystal-violet as admitting of the greatest variety of salt-formation, 
necessitate two series of measurements, one dealing with the relative 
proportions of the differently coloured substances in the solution, the 
other with the variation of the proportions of the colourless substances 
with the colour of the solution. 

The equilibrium between the differently coloured forms of crystal- 
violet has been examined by means of the spectrophotometer. The 
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absorption spectra of acidified solutions of the dye indicate that three 
substances, respectively, violet, green, and yellow, produce the colours 
of all the solutions. This assumption is substantiated by the fact 
that the absorption of solutions determined experimentally agrees 
with the absorption calculated by means of the molecular extinction 
coefficients ; the completeness of the agreement establishes that three 
absorbing substances are necessary and sufficient to produce the 
observed absorption of all the solutions. By reasoning based on the 
fact that the colour of strong electrolytes is almost completely 
independent of the degree of ionisation, the inference is drawn that 
the violet, green, and yellow substances (in hydrochloric acid) are 
C,,H,)N,Cl, C,H, 9N,Cl,HCl, and C,,H,,N,Cl,2HCi (or the positive 
ions produced therefrom) respectively. 

The slow changes in colour intensity mentioned above occur at a 
rate and toan extent which increase with increasing acid concentration. 
With acid concentrations less than V/10,000 no measurable fading 
occurs, while in -acid the colour almost disappears in the course of 
an hour. The reactions involved are unimolecular in both directions 
and are greatly influenced by temperature. The reactions which 
produce colourless from coloured modifications of the chromogen all 
occur in solutions extremely dilute with respect to chromogen. On 
the assumption that the only concentrations which can be changed 
appreciably are those of the coloured and colourless substances, an 
equation of a unimolecular reaction is developed and combined with a 
second equation involving the molecular extinction coefficient, whereby 
an expression is obtained from which are calculated data supporting 
the authors’ contention that in strongly acidic solutions the principal 
colourless substance present is the carbinol ion produced by the. 
dissociation of the carbinol trihydrochloride, OH’C(C,H,"NMe,,HC)), ; 
in slightly acidic solutions the concentration of the carbinol ion derived 
from OH-C(C,H,*NMe,)(C,H,;NMe,,HCl), constitutes the largest 
part of the total carbinol concentration. C. 8. 


Derivatives of 3:'7-Dimethyluric Acid. Heinricu Bittz and 
Paut Damm (Annalen, 1914, 406, 22—59).—3:7-Dimethyluric acid 
can now be easily obtained from theobromine in more than 50% yield 
by chlorinating a very finely powdered suspension in chloroform and 
heating the resulting 8-chlorotheobromine (70—80% yield) with J- 
potassium hydroxide (1 mol.) on the water-bath. 

q el NH-CO or NM 

5-Chloro-3:7-dimethyl-A‘'*-isouricacid, } ae °SCO, m. p. 
about 168—169° (decomp.), is obtained by vigorously chlorinating 3 : 7- 
dimethyluric acid suspended in chloroform, the excess of chlorine being 
removed by acurrent of dry air. The substance can be prepared more 
conveniently, although not in so pure a state, by directing chlorinating 
theobromine in glacial acetic acid. It deliquesces in moist air, crystallises 
with difficulty, and is reduced to 3:7-dimethyluric acid by stannous 
chloride and hydrochloric acid. It liberates iodine from concentrated 
aqueous potassium:iodide, but aftersolution in water is not affected by this 
salt, since it reacts with water to form 3:7-dimethyluric acid-4:5-glycol. 
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5-Chloro-3 : 7-dimethylisouric acid (prepared by the second method 
and therefore containing C,H,O,) reacts with anhydrous ethyl alcohol 
at 0° to form 4: 5-diethoxy-3 : 7-dimethyl-4 : ape acid, 

H: he mes N a, 

O-N Me’ (0&)—NH> 
m. p. 22C-—221° (decomp.), white, crystalline powder ; the corresponding 
dimethowy-compound sinters at about 195° and has m. p. 216—217° 
(decomp.). The ethers are reduced to 3: 7-dimethyluric acid by 
sodium amalgam or hydricdic acid, D 1°96. 

5-Chioro-3 : 7-dimetbylisouric acid is converted by a mixture of 
alcohol and pyridine at 0° into 5-ethory-3:7-dimethylisouric acid, 
m. p. 191° (decomp.), rectangular plates; the corresponding methoxy. 
derivative has m.p. 205—206°. The ethoxy-derivative reacts with 
alcoholic hydrogen chloride or with concentrated hydrochloric acid to 
form respectively 4 : 5-diethoxy-3 : 7-dimethyl-4 : 5-dibydrouric acid or 
the semi-ether mentioned below. 

4- Hydrowy-5-ethowy- 3:7 -dimethyl-4:5-dihydrowric acid, m. p. 
228—229°, sintering at 215°, has been prepared in several ways: (i) 
by the action of concentrated hydrochloric or sulphuric acid on 4 : 5- 
diethoxy-3 : 7-dimethy]-4 : 5-dihydrouric acid ; (ii) by the chlorination of 
3: 7-dimetbyluric acid in anbydrous alcohol ; (iii) by the chlorination 
of theobromine in a cooled mixture of alcohol and chloroform ; (iv) by 
heating to boiling an alcoholic solution of 5-chloro-3 : 7-dimethyi- 
isouric acid containing a few drops of concentrated }.ydrochloric acid 
(best method). The substance is extraordinarily stable, being un- 
attacked by concentrated sulphuric acid at room temperature, boiling 
glacial acetic acid and hydrogen chloride, potassium chlorate and 
hydrochloric acid, water at 170°, or boiling 2N-sodium hydroxide. It 
yields 1-methylhydantoin by reduction with bydriodic acid (D 1°96), 
methylpsrabanic acid by oxidation with nitric acid (D 1°5), on the 
water-bath, and 3:7-dimethyluric acid-4:5-glycol by heating with 
concentrated sulphuric acid at 80—90° and subsequent treatment with 
water, The preceding behaviour and the methods of preparation 
afford satisfactory proof of the constitution of 4-hydroxy-5-ethoxy- 
3 : 7-dimethy]-4 :5-dihydrouric acid, Attempts to convert it into the 
diethoxy-derivative have becn unsuccessful ; however, it yields an 
acetyl compound, ©,,H,,0,N,, m. p. 165°, hexagonal plates. 

4-Hydroxy-5-methoxy-3 : T-dimethyl-4 :5-dihydrourie acid, m. p. 
247—248°, stout rhombohedra, is prepared by the same methods as the 
ethoxy-com pound and resembles it in behaviour and properties. 
4-Hydrory-5 -propoxy -3 :'7 - dimethyl -4:5-dihydrourie acid, m. p. 
203— 204° (slight decomp.), leaflets, is obtained by boiling 5-chloro- 
3 : 7-dimethylrsouric acid with propyl] alcohol. 

4 :5-Dichloro-3 : 7-dimethyl-4 : 5-dihydrouric acid, 

4 2Cl-NM 0, 
O-NMe-CCI—-NH 


flattened needles or elongated leaflets containing C,H,O,, sintering at 
about 150°, and carbonising above 300°, is obtaimed by vigorously 
chlorinating 3:7-dimethyluric acid in glacial acetic acid at 0°, and 
closely resembles 5-chloro-3 : 7-dimethylisouric acid in its properties 
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and behaviour. When 3: 7-dimethyluric acid is chlorinated at 0° in 
glacial acetic acid containing water (1 mol.), the product is 5-chloro-4- 
hydroxy-3 : 7-dimethyl-4 : 5-dihydrouric acid, stout prisms containing 
C,H,0,, sintering below 100°, and m. p. 180°, which does not exhibit 
the murexide reaction, and therefore is not a derivative of y-uric acid, 
The substance is converted into 3 :7-dimethyluric acid-4 : 5-glycol by 
water, into 4-hydroxy-5-ethoxy-3 : 7-dimethyl-4 : 5-dihydrouric acid by 
alcohol and into 4-hydroxy-3 : 7-dimethyl-4 : 5-dihydrouric acid, m. p. 
220° (decomp.), stout rhombohedra, by a saturated solution of hydro- 
gen iodide in glacial acetic acid. The last substance is stable to alkalis 
and to concentrated sulphuric acid at room temperature, and cannot be 
converted into 3:7-dimethyluric acid by dehydrating agents. Its 
constitution is deduced from the following reactions. It forms an 
ammonium salt, m. p. 174—175° (decomp.), slender needles, yields 
5-chloro-4-hydroxy-3 : 7-dimethy]l-4 :5-dihydrouric acid, 4-hydroxy-5- 
ethoxy-3 : 7-dimethyl-4 : 5-dihydrouric acid, and 3:7 dimethyluric acid- 
4:5-glycol by chlorination in glacial acetic acid, alcohol, and water 
respectively, and is converted into 1-methylhydantoin by fission with 
boiling hydrochloric acid. The Jast transformation is importart, since 
it proves that the hydroxy] group is in po<ition 4, not 5. C. 8. 


Derivatives of 4:5-Dialkyloxy-3 : 7-dimethyl-4 : 5-dihydro 
uric Acid. Hernrica Birtz and Paut Damm (Anna/en, 1914, 406 
59—100).—Only about 50% of the theoretical yield of 4-hydroxy- 
5-ethoxy-3: 7-dimethyl-4 : 5-dihydrouric acid is obtained by chlorina- 
ting theobromine in alcoholic solution (preceding abstract). By the 
addition of ether to the concentrated mother-liquor, a substance, 
C,,H,,O,N,, is ultimately obtained, the origin of which is explained 

ow. 

By heating 4: 5-diethoxy-3 : 7-dimethyl-4 : 5-dihydrouric acid with 
alcoholic hydrogen chloride on the water-bath until solution is complete, 
and subsequently adding ether, the hydrochloride, C,,H,,0,N,,HCI, 
m. p. 191—192° (decomp.), leaflets, of a substance is obtained, which 
proves to he ethyl 4-methylimino-5-ethoay-1-methylhydantoylcarbamate, 
CO—-—-N Me , 
NH-O(:NMe) > COEt)CO'NH-CO, Et, m. p. 204—205°, quadratic 
prisms. The hydrochloride, which can also be prepared by the 
chlorination of thecbromine or 3: 7-dimethyluric acid under suitable 
conditions, loses hydrogen chloride by treatment with water or cold 
aqueous sodium hydroxide, and yields 3-7-dimethyluric acid by re- 
duction with sodium amalgam, ‘The latter transformation, by suggest- 
ing that the hydrochloride is a near relative of 3: 7-dimethyluric acid, 
misled the authors as to the constitution of the carbamate until the 
discovery was made that hydrochlorides of mixed dialkyloxy-derivatives 
can be prepared. Thus the hydrechloride, m. p. 190—191° (decomp.), 
of methyl 4-methylimino-5-ethory.1-methylhydantoylcarbamate, m. 
210—211°, elongated prisms, is obtained from 4 :5-diethoxy-3 : 7-di- 
methyl-4 : 5-dihydronric acid and methyl-alcoholic hydrogen chloride, 
In a similar manner have been obtained the hydrochloride, wm. p. 
204—2('5° (decomp.), of methyl 4-methylimino-5-methoxy-1-methyI- 

4d2 
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hydantoylearbamate, m. p. 188—189°, needles or prisms (acetyl deriv- 
ative, m. p. 184—185°, stout rhombohedra), and the hydrochloride, 
m. p. 179—180° (decomp.), of ethyl 4-methylimino-5-methoxy-1-methyl- 
hydantoylcarbamate, m. p. 198—199°, long needles, 

By boiling with water or dilute hydrochloric acid, the preceding 
carbamates (in the form of their hydrochlorides) exchange the methy]- 
imino-group in position 4 for oxygen. Thus ethyl 4-methylimino-5- 
ethoxy-1-methylhydantoylecarbamate hydrochloride gives a quantitative 
yield of methylamine hydrochloride, the other product (the substance, 
C,,H,,0,N,, mentioned above) being ethyl 5-ethoay-1-methylhydantoyl- 
Ley o> C(OEt)"CO-NH-CO, Et, m. p. 170°, stout plates 
which yields metbylparabanic acid by oxidation and ]-methylhydantoin 
by reduction with hydriodic acid, D 1:96, at about 80°. Methyl 
5-methoxy-1-methylhydantoylearbamate, m. p. 110—120° (hydrated) or 
about 177—178° (anhydrous), prisms containing H,O or rhombic 
leaflets (acetyl derivative, m. p. 165—166°, stout rhombohedra), 
methyl 5-ethoxy-1-methylhydantoylcarbamate, m. p. 186—187°, stout, 
double pyramids, and ethyl 5-methoxy-1-methylhydantoylcarbamate, 
m. p. 170—1719°, stout crystals, are obtained in a similar manner. 

Ethyl 4-methylimino-5-ethoxy-1-methylhydantoylcarbamate and the 
other three substances of the same type are attacked by alcoholic 
ammonia at the carbethoxy-group, ethyl alcohol and carbon dioxide 
being eliminated and a hydantoylamide being produced. Thus ethyl 
and methy] 4-methylimino-5-ethoxy-1-methylhydantoylcarbamates yield 
4-methylimino-5-ethoxy-1-methylhydantoylamide, 

CO——-NMex~,, 

NHC: NMey7 COE) CO-NH,, 
m. p. 240—-241° (decomp.), leaflets or plates, while methyl and ethyl 
4-methylimino-5-methoxy-l-methylhydantoylearbamates, in the form 
of their hydrochlorides, yield 4-methylimino-5-methoxy-1-methyl- 
hydantoylamide, m. p. 254—255° (decomp. ), clusters of elongated prisms. 
These two hydantoylamides retain their methylimino-group even when 
they are boiled with concentrated aqueous ammonia or kept with dilute 
hydrochloric acid for many days; by heating with concentrated 
hydrochloric acid, however, they undergo extensive decomposition. 
Solutions of the amides in dilute sodium hydroxide, prepared at room 
temperature, exhibit an intense biuret reaction. 4-Methylimino-5- 
methoxy-l-methylhydantoylamide does not form a silver salt or react 
with methyl sulphate and sodium hydroxide, but is readily acetylated 
by boiling acetic anhydride, forming the acety/ derivative, sintering at 
173°, decomp. 184°, long rhombohedra, which can be crystallised from 
boiling water. 

Ethyl and methyl 5-ethoxy-l-methylhydantoylcarbamates are con- 
verted by evaporation with concentrated aqueous ammonia into 

.,, CONMe_ ,, 7 
5-ethoay-1-methylhydantoylamide, NH—c o> C(OEt) CO-NH,, m. p. 
206—207°, elongated rhombohedra or rhombic leaflets ; 5-methoxy-1- 
methylhydantoylamide, obtained in a similar manner from ethyl and 
methy! 5-methoxy-l-methylhydantoylearbamates, has m. p. 225°, and 


carbamate, 
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forms an acetyl derivative, sintering at about 85°, m. p. 110°, by pro- 
longed boiling with acetic anhydride. The ethoxy- and methoxy- 
methylhydantoylamides are identical with the products obtained by 
the ethylation and methylation respectively of 5-hydroxy-l-methyl- 
hydantoylamide. 

Hypocaffeine is obtained readily and in good yield by passing 
hydrogen chloride through a fused mixture of s-dimethylcarbamide 
and 5-hydroxy-1-methylhydantoylamide. 

5-Ethoxy-1 : 3-dimethylhydantoylamide is obtained by treating 
5-ethoxy-1-methylhydantoylamide with methyl sulphate and 2V-sodium 
hydroxide ; 5-methoxy-1 : 3-dimethylhydantoylamide, prepared in a 
similar manner, has m. p. 198°. Lthyl 5-ethoxy-1 : 3-dimethylhydantoyl- 
carbamate, m. p. 134°, and methyl 5-methoaxy-1 : 3-dimethylhydantoyl- 
carbamate, m. p. 161—162°, prepared by the methylation of the 
respective monomethyl compounds, are converted into 5-ethoxy- and 
5-methoxy-1 : 3-dimethylhydantoylamides respectively by concentrated 
aqueous ammonia on the water-bath. C. 8. 


New Method of Preparation of Tetrazoles. G. Ponzio and C. 
Macciotta (Gazzetta, 1914, 44, ii, 63—72).—The action of hydrazine 
hydrates on nitro-substituted arylhydrazones of w-nitrobenzaldehyde 
yields amino-derivatives of substituted 1 :2:3:5-tetrazoles, hydrazonehy- 
drazides being apparently formed as en _ for instance, 


2 
CPh<y.NHAr-NO, > OP Nar ‘NH,’ 

The ease with which this reaction occurs renders it useful for the 
preparation of tetrazoles unobtainable in other ways. The reaction is 
to some extent analogous to Dimroth and Merzbacher’s synthesis of 
tetrazoles (A., 1910, i, 897). 

4-Phenyl-1-p-aminophenyl-1 : 2 : 3 : 5-tetrazole, 

NN 
NH, CH Ny bpp? 

prepared from w-nitrobenzaldehyde-p-nitrophenylhydrazone, forms 
small, white prisms or long needles, m. p. 164°, turning yellow in the 
air. Like the other tetrazole derivatives described below, it gives 
with mineral acids well crystallised salts, which undergo hydrolysis 
with greater or less ease. The sulphate, (C,,H,,N;).,H,SO,,H,O, 
decomposing at about 215°, the nitrate, C,,H,,N,,HNO,, turning 
brown at about 180° and decomposing at about 200°, and the hydro- 
chloride, C,,H,,N,;,HCI, turning brown at 200°, m. p. 210° (decomp.), 
were prepared. When the diazo-derivative of the sulphate is heated 
with alcohol, 1 : 4-diphenyl-1 : 2:3: 5-tetrazole (compare Forster and 
Cardwell, T., 1913, 103, 870) is obtained. 

4-Phenyl-1-0-aminophenyl-1 : 2:3 :5-tetrazole, C,,H,,N;, prepared from 
w-bitrobenzaldehyde-o-nitrophenylhydrazone, forms flattened, yellow 
needles, m. p. 80°. 

4- Phenyl-1-p-amino-o-tolyl-1 : 2: 3 : 5-tetrazole, 


NH,-C,H,MeN<y') 
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prepared from w-nitrobenzaldehyde-p-nitro-o-tolylhydrazone, forms 
white prisms, m. p. 121°, rapidly turning yellow in the air. 
4-Phenyl-1-o-chloro-p-aminophenyl-1 : 2 : 3 : 5-tetrazole, 


NH,-0,H,CIr-N<Y') * 


prepared from w-nitrobenzaldehyde-o-chloro-p-nitrophenylhydrazone, 
forms shining, flattened needles, m. p. 134°. T. H. P. 


The Adsorption of Electrolytes and Colloids by Casein. 
Herman Paume (Zeitsch. physiol. Chem., 1914, 92, 177—193).—The 
author has shaken casein with solutions of ferrocyanic acid, copper 
acetate, colloidal ferric oxide, and ferric chloride, and has determined 
the influence of concentration on the amount of material adsorbed by 
the casein. With the firat two substances, the amount adsorbed varied 
with their concentration in accordance with the formule put forward 
by Arrbenius, Freundlich and Schmidt. In the case of the iron com- 
pounds it was found that the amount of iron adsorbed depended on the 
total quantity of electrolyte in the solution. H. W. B. 


Myxommucin. Apo.tr OswaLp (Zeitsch. physiol. Chem., 1914, 
92, 144—148).—The mucin was obtaiaed from a tumour by extraction 
with water and subsequent precipitation with acetic acid. The product 
after reprecipitation contained C 50°82%, H 7:27%, N 12°24%, 
S 1:19%, and P 025%; and gave positive biuret, Millon’s, xantho 
proteic, Molisch’s and Ebrlich’s dimethylaminobenzaldehyde reactions. 
The solution in alkali was precipitated by dilute acid and the 
precipitate was not soluble in excess of the acid. It contained at 
least 12% of a carbohydrate which was split off on hydrolysis with 
a dilute mineral acid and, from the crystalline form and general 
properties of its hydrochloride, was recognised as glucosamine. 

The new mucin differs, in certain particulars, from all known 
mucins. H. W. B. 


The “Carbohydrate” Group of the True Nucleic Acids. 
R. Fevuicen (Zeitsch. physiol. Chem., 1914, 92, 154—158).—The author 
draws the conclusion, from a study of the properties of thymic acid, 
derived from thymonucleic acid, that the so-called carbohydrate group 
of the nucleic acids is in reality glucal or a similar substance (compare 
E. Fischer, this vol., i, 252). The reasons for this conclusion are (i) 
the ease with which the compound is destroyed by dilute mineral acids 
or alkalis ; (ii) the production of a green pine-wood splinter reaction, 
and (iii) the rapid appearance of an intense reddish-violet coloration with 
Schiff’s reagent. Further, the figures obtained on elementary analysis 
of nucleic acid agree more closely with the theory on the assumption 
of glucal instead of hexose groups in the molecule. H. W. B. 


Oxidation of Guanylic Acid to “Xanthylic Acid” by 
Means of Nitrous Acid. Martin Knorr (Zeitsch. physiol. Chem., 
1914, 92, 159—162).—Sodium guanylate was treated in aqueous 
solution with sodium nitrite and acetic acid, and the resulting 
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xanthylic acid precipitated by the addition of excess of alcohol. The 
acid after purification gave a crystalline brucine salt, 
C,,H,,0)N,P,20,,H,,0,N, 
(needles from 30% alcohol), which began to melt at 200°. Hydrolysis 
of the raw product gave only xanthine, the absence of guanine 
showing that the guanylic acid had been completely de-amidised. 
H. W. B. 


Action of Some Diastases on the Dextrins (Mme.) Z. 
GruzewsKa (Compt, rent., 1914, 159, 343—345).—A comparison of 
the influence of amylases of animal and vegetable origin on the erythro- 
dextrin obtained fron starch and the achroodextrin from glycogen by 
the action of hydrogen peroxide. In the case of the amylase in 
the pancreatic juice of the dog, vegetable amylase, taka-diastase, and 
the juice of the snail, the ratio between the amounts of sugar obtained 
from the two dextrins is practically identical with the ratio between 
the amounts of sugar obtained from starch and glyc>gen under similar 
conditions. . G. 


Influence of the Reaction of the Medium on the Action of 
the Inulase of Aspergillus niger. A. Ktssex (Aan. Jnst. Pusteur, 
1914, 28, 747—757).—Whilst all the acids employed increased the 
activity of the diastase, a difference was observed between acetic acid 
and mineral acids. With acetic acid the activation obtained by the 
neutralisation (to helianthin) of the diastatic solution was changed 
very slightly up to the point at which the activity was diminished. 
With mineral acids, the activity increased regularly as the acidity 
increased. In the case of phosphoric acid the maximum activation was 
within the limits b-tween 1/90 and 1/72 mol. gram; with acetic acid 
between 1/2000 and 1/50 mol. gram. 

It was to be expected that as the activity of inulase is increased by 
acids, it would be increased by acid salts still further than by neutra 
salts. Experiments with hydrogen sodium citrate and disodium citrate 
showed, however, a reversed effect, the increase obtained with the two 
salts being respectively 19 and 101% With dihydrogen sodium 
phosphate the increase was 131%. N. H. J. M. 


Coupled Eazyme Actions. J. Grasa (Compt. rend., 1914, 159, 
274—276).—The hydrolysis of amygdalia by the emulsin of almonds 
and by the digestive juice of Helix pomatia must be considered as the 
product of two conjoined enzyme actions, the one primary and the other 
secondary. For emulsin these actions are: 

(1) CooHy;0,,N + H,0 = 0,8, ,0, + C,,H,0,N 
. (2) C,,H,,0,N + H,O = HON + C0,H,-CHO+0,H,,0, 
and for the juice from the Helix 
(1) C,,H,,0,,N + H,0 = HON +C,H,-CHO+C,,H,,0,, 
(2) ©,,H 90, + H,0 = 20,H),0,. : 

For emulsin the velocity of proiuction of reducing sugar increases 
with the concentration of the amygdalin, whilst the velocity of 
formation of hydrogen cyanide is greater the lower the concentration of 
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the amygdalin, For the juice of the Helix, the velocity of formation 
of hydrogen cyanide is independent of the concentration of the 
amygdalin, whilst the velocity of production of reducing sugar 
increases as the concentration of amygdalin decreases. In each case 
a low concentration of amygdalin favours the secondary enzyme 
action. W.G. 


Action of Chymosin [Rennet] and Pepsin. I. The 
Clotting-velocity as a Measure of the Amount of Chymosin 
Present. Oror Hammansten (Zeitsch. physiol. Chem. 1914, 92, 
1149—143).—The author finds that the so-called Time-Law (amount of 
cbymosin x clotting-time = constant), which holds good at 37—40°, is 
not obeyed at lower temperatures. At 20°, the chymosin may be 
much more active than at 40°, and the product correspondingly too 
large. The observations were carried out with acid and with neutral 
and dialysed extracts of stomach, with similar results in every 
case. 

The effect of dilution varies, but usually increases the activity of 
the enzyme. It is suggested that by dilution inactive enzyme may 
become active by a process of dissociation. H. W. B. 


Aromatic Arsenic Compounds. VIII. Some New Re- 
duction Products of 2:4-Dinitrophenylarsinic Acid and a 
Large Class of New Carbamic Acid Derivatives. P. Karrer 
(Ber., 1914, 47, 2275—2283. Compare this vol., i, 890, 891).—By 
treating an ethereal solution of 2:4-dinitrophenylarsinic acid with 
phosphorus trichloride and water successively (compare Ehrlich and 
Bertheim, A., 1910, i, 451) reduction is effected to 2 : 4-dinitrophenyl- 
arsenoxide, C,H,(NO,),*AsO, a yellow, crystalline solid which is almost 
insoluble in dilute mineral acids and the common organic solvents, but 
dissolves in ether or alcohol containing hydrogen chloride, giving 
dinitrophenylarsenic dichloride and in excess of aqueous sodium 
hydroxide to a yellow solution. When exposed to sunlight an ethereal 
solution of the arsenoxide gave an almost black, crystalline deposit of 
uncertain nature (compare Karrer, this vol., i, 891). 

Reduction of hypophosphorous acid in aqueous solution at 5|0—60°, in 
the presence of a little potassium iodide as catalyst, converts 2: 4- 
dinitrophenylarsinic acid into 2 : 4 : 2’ : 4’-tetranitroarsenobenzene, 

C,H,(NO,),°As:As*C,H,(NO,)., 
which separates in reddish-brown flocks. ‘This substance is easily | 
oxidisable and is very sparingly soluble in all solvents. 

A solution of stannous chloride in hydrochloric acid at 70—80°, on 
the other hand, reduces dinitrophenylarsinic acid to 2:4: 2’: 4’-tetra- 
aminoarsenobenzene, C,H,(NH,),*As: As*C,H,(NH,),, which, on pouring 
the reaction product into acetic acid, separates in yellowish-white 
flocks of the zincichloride. The free base was obtained by dissolving 
the zincichloride in 2- to 3-N-hydrochloric acid and then adding 
successively acetic acid and ether, when the base separated as a 
yellowish-white precipitate. Both the base and the zincichloride are 
unstable in aqueous solution, rapidly giving a deep reddish-brown 
precipitate similar to those produced more slowly from solutions of 
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many organic arsenic compounds on keeping (compare Ehrlich and 
Bertheim, A., 1912, i, 523), although they are stable in solution in 
concentrated hydrochloric acid. As, after the decomposition in aqueous 
solution, the filtrate from the red precipitate is found to contain 
arsenic and arsenious acids, together with m-phenylenediamine, it is 
believed that the decomposition is a hydrolytic one, in which the 
molecule undergoes a primary fission according to the scheme 
RAs: AsR + 2H,O = 2RH + 2:AsOH ; 

approximately one-quarter of the tetra-aminoarsenobenzene is found to 
pass into m-phenylenediamine, whilst the remainder gives the insoluble 
brown substance. Although in the dry condition, even in an exhausted 
space, tetra-aminoarsenobenzene undergoes complete decomposition 
within forty-eight hours, the base can be coupled in the usual manner 
of meta-diamines with diazo-compounds, yielding azo-dyes containing 
arsenic, and when itself diazotised, it gives a precipitate of a reddish- 
brown substance, probably of the Bismarck-brown type. 

A remarkable property of 2: 4:2’: 4’-tetra-aminoarsenobenzene is 
that its solution in dilute hydrochloric acid when treated with sodium 
carbonate or hydrogen carbonate gives a precipitate of the base which 
is soluble in excess, although the resulting solution is unstable, and 
shortly deposits a flocculent solid. 3:5: 3’: 5’-Tetra-amino-4 : 4’- 
dimethylaminoarsenobenzene has already been observed to exhibit 
similar behaviour (Giemsa, Miinch. Med, Woch., 1913, 1074), 
which is believed to depend on the formation of a carbamic acid 
derivative. The conclusion is drawn that this solubility in sodium 
hydrogen carbonate is to be attributed to the amino-groups in the 
meta-position, and examination reveals the fact that m-diamines 
generally, whether containing arsenic or not, are soluble in sodium 
carbonate or hydrogen carbonate solution in the presence of free 
carbon dioxide. This reaction is therefore of great value for the 
characterisation of meta-diamines, as ortho- and para-diamines do not 
exhibit this behaviour. That the solutions produced actually contain 
carbamic acid derivatives and not carbonates of the respective bases is 
shown by the absence of precipitation on the addition of sodium 
hydroxide. The solutions of the various carbamic acid compounds 
vary widely in stability, ranging from that derived from the above- 
mentioned tetra-aminodimethylaminoarsenobenzene which is very 
stable to that from 2:4:2’:4’-tetra-aminoarsenobenzene which 
decomposes in a few seconds, D. F. T. 


Preparation of a 3:5:3':5’-Tetra-amino-4:4'-dimethylamino- 
arsenobenzene. OC. F. 


rN pow BoenrinceR & SOHNE 
NHMe{ As Ag SNHMe (Swiss Patent, 64347)— 
NH, —X¥u, This compound (annexed 


formula), m. p. 95° (decomp.), 
is prepared from an arseno-benzene derivative containing, in the para- 
position to the arsenical radicle, the group NRMe, where R represents 
either a hydrogen atom, or a methyl group, or an acyl radicle ; this is 
treated with a mixture of nitric and concentrated sulphuric acids, and 
the 3 : 5 - diamino - 4 - methylnitroaminobenzene-1-arsinic acid thus 
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obtained is reduced in acid solution. The base has valuable therapeutic 
properties, as it exerts a pronounced action on trypanosomes and 
similar disease-producers, whilst its toxic effect on the human 
organism is less marked thin that of other arsenic compounds. The 
hydrochloride, C,,H,,.N,As,,4HCl, is a yellowish-green powder and 


dissolves very readily in water. 2. & ©. 


Physiological Chemistry. 


The Influence of the Oxygen Content of the Surrounding 
Medium on the Gaseous Metabolism and the Rate of Oxida- 
tion in the Frog. Ernst J. Lesser (Biochem. Zeitsch., 1914, 65, 
400—408).—In a series of experiments of twenty-two hours’ dura- 
tion on consecutive days, it was found that the respiratory quotient 
remained practically constant, although there were variations 
(10—20%) in the amount of oxygen used (rate of oxidation). The 
amount of oxygen consumed by the same frogs was found to re- 
main the same, when the oxygen of the atmosphere was reduced, 
until the amount fell to below about 2°8%. The diminution of the 
oxygen tension is accompanied, however, with a rise in the respira- 
tory quotient. The author explains these phenomena by assuming 
that the oxygen pressure in the cells is diminished, and this causes 
an increased rate of hydrolysis of glycogen. Sugar is thus mobilised 
and burnt. The rate of hydrolysis by glycogen is not due thus to 
the rate of oxidation of the organism, but to the oxygen tension 
in the cell. 8. B. S. 


Substance Hitherto Unknown in Human and Some Animal 
Serums. W. Friesoges (Chem. Zenir., 1914, i, 2007 ; from Deut. Med. 
Woch., 1914, No, 12).—The substance is very similar to the acid 
saponins ; it reduces gold chloride, reacts with Nessler solution, and 
is precipitated by neutral lead acetate. It is rendered non- 
poisonous by cholesterol, and less poisonous by bromine and baryta. 
The name “saponoid” is suggested. N. H. J. M. 


The “Specificdynamic Action” of Foodstuffs. S. Cserna 
and G. Kexemen (Biochem. Zeitsch., 1914, 66, 63—74).—The intra- 
venous injection of various substances, such as sodium chloride, 
dextrose, or carbamide increases the gaseous exchanges of eviscerated 
animals (dogs). This action of various substances on gaseous 
exchange cannot be due, therefore, as Zuntz has suggested, to in- 
creased work of secretion by the alimentary tract, or to increased 
work of the kidneys. The substances must act, as Tangl has 
thought, by a general stimulation of the cells, which increases their 
metabolism of energy and matter. Ss. B. 8. 
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The Behaviour of Amino-acids in the Metabolism of Birds. 
K. Szatdeyr and A. Krriwoscna (Biochem. Zeitsch., 1914, 66, 
139—148)—The methods of determining the amino-acids by 
van Slyke’s method in the urine and feces of birds are described. 
The urine was collected from fistule. To a basal diet of maize 
was added asparagine, glycine, and molasses with known amino-acid 
content. All the asparagine was absorbed, as indicated by the 
amino-acid content of the feces, when the animals were on the basal 
diet, and on this diet +the amino-acid. This was not the case with 
either glycine and molasses, as the addition of these to the basal 
diet caused an increase of amino-acids in feces (3°76—9°03%). The 
increased amount of amino-acids in the urine varied between 2°83 
and 6°90% of the amino-acids absorbed, the smallest numbers being 
obtained with asparagine. 8. B. 8. 


The Relationship Between the Energy Exchange and the 
Protein Metabolism During Starvation, Pau. Hari (Biochem. 
Zeitsch., 1914. 66, |—19).—The n>ces<ary energy required for main- 
tenance of dogs at their critical temperatures (28°) during the 
first (second to eighth) days of starvation varies with different 
individuals between 700 and 1,000 cal. per square metre of body 
surface. The minimal amount is independent of the size of the 
animal, but depends on the amount of protein decomposed in the 
body. The increase of energy depends, not only on the larger 
amount of protein destroyed, but also on an increased combustion 
of the fat. This latter phenomenon appears to be due to some 
specific dynamic action of the decomposed proteins; the degradation 
products of the latter may perhaps exert some sort of chemical 
action on the fats, so as to render them liable to combustion. 

8. B. S. 


The Energy Exchange on Insufficient Diets Pau. HArr 
(Biochem. Zeitsch., 1914, 66, 20—47).—If a dog, after a short period 
of starvation, is fed daily with an amount of milk which is in- 
sufficient for its energy needs, the daily exchange in chemical 
energy during this period of chronic underfeeding is either slightly 
increased or else it shows a gradual apparent decline. It shows an 
increase in those animals which in the foregoing period of starva- 
tion and during the period of underfeeding undergo only a slight 
loss of proteins, whereas it shows a decline in those animals in which 
the loss in proteins is relatively high. The milk exerts a specific 
dynamic action, which can be demonstrated in those animals 
which have suffered a protein loss, and in which, therefore, the 
energy necessary for maintenance has diminished. S. B. 8. 


The Permanent Intravenous Injection of Peptones and 
Proteins. V. Henriques and A. C. ANDERSEN (Zeitsch. physiol. Chem., 
1914, 92, 194—211. Compare this vol., i, 107, 1029).—The 
author has found it possible to maintain goats alive for two and 
a-half days after the removal of their intestines. During this time 
the animals have retained a small amount of nitrogen when fed 
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by the author’s method of permanent intravenous injections with 
the products of tryptic—ereptic digestion of meat. The agency of 
the intestinal cells is, therefore, apparently not essential for protein 
synthesis. 

Attempts to maintain nitrogenous equilibrium in goats or calves 
by intravenous injections of Witte’s peptone, casein, and egg-white 
were usually unsuccessful owing to the acute toxic action of these 
substances. A positive nitrogen balance was obtained by the 
injection of serum into a goat, a turkey, and a calf, but in most 


experiments symptoms of poisoning supervened, resulting in death. 
H. W. B. 


Estimations of Tryptophan in Normal and Pathological 
Kidneys. Exisaneta Kurcain (Biochem. Zeitsch., 1914, 65, 451— 459). 
—The estimation of tryptophan was made in human kidneys re- 
moved from a large number of cases in which the organs were 
normal and abnormal. The expressed juices and the residues were 
investigated separately, and were then digested for twenty-four 
hours with trypsin. The tryptophan in the digest was estimated 
by means of pdimethylaminobenzaldehyde, the blue colour pro- 
duced being compared with a standard ammoniacal copper solu- 
tion according to Herzfeld’s method. The tryptophan was found 
to be somewhat higher in normal than in pathological cases, and 
increases generally with the age of the individual. The lowest 


figures were found in a case of chronic interstitial nephritis. 
S. B. S. 


Extractives of Muscle. XVI. The Isolation of Carnosine 
by means of Mercuric Sulphate. M. Drerricn (Zeitsch. physiol. 
Chem., 1914, 92, 212—213).—Carnosine is precipitated from the 
aqueous extract of muscle by mercuric sulphate dissolved in 5% 
sulphuric acid instead of by the more expensive phosphotungstic 
acid. The addition of two volumes of alcohol and a little ether 
just before the mercuric sulphate solution greatly increases the 
rapidity with which the carnosine is precipitated. By this method, 
0°17% of crystalline carnosine was obtained from calf’s muscle. 

H. W. B. 


The Occurrence of Carnosine, Methylguanidine, and Car- 
nitine in Mutton. J. Smoropinzev (Zeitsch. physiol. Chem., 1914, 
92, 221—227. Compare this vol., ii, 759)—An extract of 
mutton was analysed by two methods: (1) precipitation of the 
bases directly with mercuric sulphate in sulphuric acid solution, 
followed by treatment of the filtrate after removal of the mercury 
with phosphotungstic acid; (2) treatment with lead acetate, and 
subsequent isolation of the bases with phosphotungstic acid. 
Method (1) gave, as in the case of the extract of beef (loc. cit.), 
more purine, carnosine, and carnitine, but less methylguanidine, 
than method (2). Expressing the results as percentages of the 
fresh muscle of the sheep, the amount of purine extracted was 
0°058, carnosine 0°115, methylguanidine 0°038, carnitine 0°047, and 
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creatine 0°173. Extract of beef contains three times as much 
carnosine as extract of mutton. H. W. B. 


Preparation of Carnosine from the Broth Formed During 
the Sterilisation of Meat by Steam in the Hénnecke Meat- 
steamer. J. Smoropinzev (Zettsch. physiol. Chem., 1914, 92, 228—230. 
Compare preceding abstract)—By means of the mercuric sulphate 
process, 22°4 grams of carnosine were obtained from 10°5 litres of 
broth. This represents about 0°064 gram of carnosine per 100 
grams of ox muscle. It follows that during the process of sterilisa- 
tion about three-fourths of the extractives are retained in the 
meat. H. W. B. 


The Influence of a Diet Poor in Calcium on the Composition 
of Growing Bones. SrepHan Wetser (Biochem, Zeitsch., 1914, 66, 
95—114).—As a result of experiments on young pigs, it was found 
that a diet poor in calcium caused the increase of body-weight to 
be 20% less than in control animals fed on a diet with normal 
calcium content. If the calcium deprivation continued for a 
longer period, the animals commenced to lose weight. The appear- 
ance of the bones of the animals on a calcium-poor diet was also 
different. They were thinner, deformed, and easily cut with a 
knife. The growth and weight of the skeleton was not, however, 
smaller, but the bones were richer in water and poorer in calcium 
and ash-content when calcium was withheld. The amount of alkalis 
in the ash in the bones of animals on calcium-poor diet was larger 
than in the control animals, and they contained more sodium than 
potassium. S. B. S. 


The Action of Moderators (Buffers) in Altering the Acid- 
base Equilibrium in Biological Fluids. Max Koppert and K. 
Spiro (Biochem. Zeitsch. 1914, 65, 409—439).—A definition is given 
of the moderating (buffer) action of substances. The amount S 
of an acid added to a solution produces a certain change in the 
negative exponent of the hydrion concentration p (p= -—log{H)). 
Suppose a given amount of acid AS, produces a change Ap in the 
absence of a moderator, and the same change is produced by an 
amount AS in the presence of the moderator. The moderating 
action P can then be indicated by the expression A(S—S,)/Ap. 
The following expression for the moderating action of a weak 
acid is then deduced from the laws of ionic mass reaction, 
P=-—Ak,x/(k,+2x)*log10, where «=the hydrion concentration, 
k,=the dissociation constant of the acid, and A is the equivalent 
concentration in which it is present. From such an expression it 
is evident that the moderating action of an acid is proportional 
to the equivalent concentration in which it is present. Where x 
is very large (that is, in the case of strong acids) or very small 
(as in the case of strong bases), the value of P becomes, therefore, 
diminishingly small. The maximum is where the value z=4,, 
that is to say, the buffer action of a monobasic acid exhibits its 
maximum when the hydrion concentration is numerically equal 
to its dissociation constant. Just half of the acid is then present 


i. 1106 ABSTRACTS OF CHEMICAL PAPERS. 


as free acid and the other half as salt. All moderators, therefore, 
act efficiently for a certain value of p. In the above formula, if 
z=k, P=—A/4log10. From this it follows that the maximal 
buffer action of all weak acids in the same equivalent concentra- 
tion is the same, and is proportional to that concentration. For 
a normal acid P= —log 10/4. It is not, therefore, correct to speak 
of strong or weak “ buffers,” apart from the concentration, as this 
buffer action depends only on the position of the substance in the 
series of p values. 

Owing to the maintenance of a constant neutrality in the 
organism, just those acids will be effective as buffers the &, value 
of which is near 10-7 (that is, the hydrion concentration of the 
neutral point). It is for this reason that phosphoric and carbonic 
acids act so effectively in the body fluids, etc. 

Similar theoretical deductions have been made as to the buffer 
action of ampholytes. Here, three cases can be distinguished 

k, =the basic and &, the acid dissociation constants of the ampho- 
lyte): (1) When &.k,>&,/16. In this case there is only one 
point of maximal action of the moderator, viz., at the isoelectric 
point of the ampholyte. (2) When k.k,<k,/16. In this case 
the moderating action is at a minimum at the isoelectric point of 
the ampholyte. There are in this case two points of maximal 
action, situated equidistantly from the isoelectric point, and of 
about the same magnitude. (3) The third case is when h.k,= 
k»/16. This is of theoretical interest only. 

The theoretical considerations have also been applied to the 
determination of the positions of maximal moderating actions in 
the case of substances with two or more dissociation stages (poly- 
basic acids, etc.). 

The theoretical deductions are illustrated by curves showing the 
moderating action of acetic acid, glycine, and various urines, the 
(S—S,) values being plotted as the ordinates and the p values on 
the abscisse. S. B. S. 


Does Normal Urine Contain Free Glycerol? Muintan Farkas 
(Biochem. Zeitsch., 1914, 66, 115—121).—A method is described for 
obtaining the glycerol by distillation in steam in a vacuum of the 
liquid under investigation, the apparatus used for this purpose 
being figured and described. The glycerol in the distillate was 
then estimated by the Zeisel-Fanto method. The glycerol was also 
estimated directly in the urine by the same method, after the 
latter had been treated consecutively with silver nitrate, barium 
hydroxide, and carbon dioxide. Only a faint opalescence was 
obtained in the silver nitrate in the glycerol estimation in 100 c.c. 
in both cases—no more than was obtained in blank experiments. 


The conclusion is drawn that the urine contains no free glycerol. 
S. B. 8. 


The Detection of Peptides in Urine by means of the 
p-Cresol-tyrosinase Reaction. R. Cuopat and R. H. Kummer 
(Biochem. Zeitsch., 1914, 65, 392—399).—All normal urines give 
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a positive reaction with the pcresol-tyrosinase reagent; all urines 
investigated contain polypeptides, but no tyrosine or peptides 
yielding tyrosine were found. There is also found in urine a 
thermolabile substance which inhibits the action both of tyrosinase 
and trypsin. 8. B. 8. 


Studies on Water Drinking. XVIII. Relation Between 
Water Ingestion and the Ammonia, Phosphate, Chloride, and 
Acid Excretion. D. W. Witson and P. B. Hawk (J. Amer. Chem. 
Soc., 1914, 36, 1774—1779).—Earlier experiments (Wills and Hawk, 
this vol., i, 223) showed that an increased ingestion of water 
resulted in a proportional increase in the ammonia excreted in the 
urine. A further study of this question has now been made, and 
also of the relationship of the ammonia output to the chloride, 
phosphate, and acid excretion. 

The amount of ammonia excreted again increased with increased 
ingestion of water. The excretion of chlorides showed only a small 
variation with the amount of water taken, and, at certain points 
in the experiments, a retention of chlorides was observed, which 
was probably due to the effort of the body to maintain the normal 
osmotic pressure in its various fluids. A similar retention occurred 
in the case of the phosphates and acids, but, in spite of this 
tendency to obscurity, the small differences observed were sufficient 
to show significant increases in the output of both phosphates and 
acids after the ingestion of large quantities of water. E. G. 


Studies on Water Drinking. XIX. Intestinal Putrefaction 
as Influenced by the Ingestion of Softened and Distilled 
Water. C. P. SHerwin and P. B. Hawk (J. Amer. Chem. Soc., 1914, 
36, 1779—1784).—Experiments are described which show that 
both softened and distilled water, when taken with meals in 
quantities of 500—1000 c.c., tend to cause a decrease in putre- 
factive processes in the intestine as indicated by the urinary 
indican excretion. It is noteworthy that when the greatest de- 
crease in the indican output occurred, that is, during the period 
of copious drinking, the ethereal sulphates excreted showed a 
marked increase. This failure of the indican and total ethereal 
sulphate values to run parallel to one another affords evidence in 
favour of the view that indican has a different origin from the 
other ethereal sulphates. E. G. 


The Chemical Composition and Physical Properties of the 
Urines of Ducks and Fowls. Korneuius SzatAcyi and ALEXANDER 
Kriwuscua (Biochem. Zeitsch., 1914, 66, 122—138).—The urine was 
in both cases obtained from pre-anal fistule. The following factors 
were determined: total nitrogen, ammonia, carbamide, uric acid, 
proteins, amino-acids (by van Slyke’s method), colloidal substances 
(by Salkowski’s method), carbon (by wet method), caloric values, 
composition of ash, acidity, specific gravity, osmotic pressure (by 
freezing-point method), electrical conductivity, surface tension, 
viscosity, refraction, and rotation of polarised light. S. B. 8. 
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The Colloidal Nitrogen of the Urine and its Significance for 
the Clinical Diagnosis of Carcinoma. P. L. J. pE Bioeng, 8. P. 
Swart, and A. J. L. Terwen (Biochem. Zeitsch., 1914, 65, 345—359). 
—The nitrogen precipitable by Kojo’s zinc sulphate method was 
estimated, and also the purine substances and uric acid contained 
in this precipitate. In cases of carcinoma, no very definite differ- 
ences could be detected in the analyses which would serve any 
purpose of clinical diagnosis. It was found, however, that the 
amount of non-dialysable nitrogenous substances in the zine pre- 
cipitate was considerably higher than that found in the normal. 

S. B. 8. 


Bactericidal and Antitoxic Action of Lanthanum and 
Thorium Salts on the Cholera Vibrio. Therapeutic Action of 
these Salts in Experimental Cholera. Atpert Frovin and 
D. Roupsky (Compt. rend., 1914, 159, 410—413).—After mixing the 
microbic emulsion with an equal volume of lanthanum sulphate or 
thorium sulphate solution, centrifuging the mixture after thirty 
minutes, and suspending the microbic deposit in a volume of 
saline solution equal to that of the original emulsion, a guinea- 
pig was able to survive a peritoneal injection of an amount equal 
to twice that which proved fatal in eight hours without previous 
treatment. An injection of three and a-half times the fatal dose 
killed the guinea-pigs at the end of twenty-four to thirty-six hours 
when using lanthanum sulphate, but they survived this amount 
after its treatment with thorium sulphate. Phagocytosis and dis- 
solution of the vibrio in the peritoneum of the guinea-pig is much 
more rapid in the case of the cultures treated with the above salts. 
In the case of monkeys, the culture was administered by the mouth 
after the purgative effect due to an ingestion of sodium sulphate 
had been produced, and then either six or twelve hours later 
40 c.c. of a 2% solution of thorium or lanthanum sulphate was 
given by the mouth. In the case of the six hours’ intervals, the 
monkeys survived after treatment with either of the salts, but 
with the twelve hours, the animals died when lanthanum sulphate 


was administered, but survived when thorium sulphate was used. 
W. G. 


The Combustion of Sugar in Pancreatic Diabetes. III. The 
Sugar Consumption in the Surviving Intestine taken from 
Dogs with Pancreatic Diabetes. F. Verzir and J. Krauss 
(Biochem. Zeitsch., 1914, 66, 48—55).—The consumption of sugar by 
the surviving intestine of dogs suspended in oxygenated Tyrode’s 
fluid to which dextrose had been added was investigated. Intes- 
tines from both normal and depancreatised animals were employed. 
The results obtained were somewhat irregular, little consumption 
of sugar occurring, as a rule, in the first two hours. No differences 
could be detected, however, between the sugar consumption of the 
organs of the normal and depancreatised animals. Sugar did not 


stimulate the movements of the intestines as it does that of rabbits. 
8. B. 8S. 


~ 
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The Combustion of Sugar in Pancreatic Diabetes. IV. The 
Disappearance of the Blood-sugar after Evisceration of Normal 
Animals and Animals with Pancreatic Diabetes. J. Krauss 
and M. Serer (Biochem. Zeitsch., 1914, 66, 56—62)—There is a 
disappearance of the blood-sugar after evisceration both of normal 
and depancreatised animals. The authors confirm in this respect 
the results of Macleod and Pearce. They direct attention to the 
fact, however, that it is not justifiable to draw from these experi- 
ments the conclusion that sugar can be destroyed in the blood of 
depancreatised animals. S. B.S. 


The Combustion of Sugar in Pancreatic Diabetes. V. F. 
VerzAr (Biochem. Zeitsch., 1914, 66, 75—94).—It has been shown 
that injection of dextrose increases the respiratory quotient of 
normal animals, but not of depancreatised animals. The possible 
explanation of this fact is that the depancreatised animals have 
lost their capacity for burning sugar. There is, however, another 
possible explanation, viz., that the organism is already overladen 
with sugar, and therefore the injection of further quantities cannot 
increase the respiratory quotient. The experiments seem to 
indicate that the latter explanation is not correct, for if sugar 
is injected into animals shortly after the removal of the pancreas 
(one or two days), injection of sugar still causes a rise in the 
respiratory quotient, although there is marked hyperglycemia. 
The power of burning the increased sugar injected is only lost 
some days after the removal of the pancreas. Similar results were 
obtained with levulose. 

It has been shown by Macleod and Pearce that when the liver 
is excluded from the circulation of a depancreatised animal the 
blood-sugar diminishes. The explanation suggested is that the 
liver exerts an inhibitory action on the sugar destruction, but that 
this action is paralysed by the pancreas. If this explanation is 
correct, then the injection of dextrose into a depancreatised animal 
in which the liver is excluded from circulation should give rise to 
a higher respiratory quotient. The experiments of the author, 
however, show that this does not take place. After reviewing 
various experiments on the subject, he draws the conclusion that 
an animal with pancreatic diabetes can in some way cause the 
sugar to disappear, but that it has lost the power of burning it 
completely so as to yield carbon dioxide. S. B. 8. 


Physiological Action of Aromatic Mercury Compounds. IV. 
FERDINAND BLUMENTHAL and Kurt OpPpENHEIM (Biochem. Zeitsch., 1914, 
65, 460—478).—Details are given of the action of a large number 
of mercury compounds after single and repeated injections into 
animals. Compounds in which the mercury is both masked and 
ionised were used. The organs were examined to determine the 
presence of the mercury. It was found that the liver was the 
only organ in which the metal was constantly stored, and this 
happened in all cases with the exception of colloidal mercury and 
the sodium and mercury salts of diaminodiphenylcarboxylic acid. 
It appears as if the diamino-group inhibits the deposition of the 
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metal in the liver. In toxynone (sodium acetylaminomercuri- 
benzoate) this does not happen, as a hydrogen atom of the 
amino-group is in this case replaced by acetyl. There is no 
relationship between the toxicity of a compound and its affinity 
for the tissues. It is assumed that the mercury acts thera- 
peutically by being taken up in the liver, and there con- 
verted into a product toxic to spirochetes. As a result of the 
work on mercury compounds generally, the conclusion is drawn 
that there is no organic mercury compound which surpasses 
in its action for the treatment of syphilis the ordinary inorganic 
medicaments in the same way that salvarsan and atoxyl surpass 
ordinary arsenic compounds in the treatment of syphilis and sleep- 
ing sickness respectively. If such an organic compound might be 
chosen for therapeutic purposes it is toxynone, as it can be applied 
intravenously with advantage. S. B. 8. 


The Behaviour of Glycuronic Acid in the Organism. JoHANNES 
BrBexFe_D (Biochem. Zeitsch., 1914, 68, 479—496).—The glycuronic 
acid was produced by the hydrolysis of menthyl glycuronate, which 
was obtained by the administration of menthol to rabbits. When 
administered to rabbits or dogs parenterally (either subcutaneously 
or intravenously), the acid is excreted almost quantitatively in the 
urine after a short interval. The same happens to the glycuronic 
acid produced after administration of menthol or amylene hydrate. 
Gluconic and saccharic acids are also rapidly excreted in the urine 
even after parenteral administration of only small doses. Long- 
continued administration of menthol is only tolerated on a mixed 
diet, and not on a diet of oats alone. The production of the 
conjugated acids stops, in the case of rabbits, after a relatively 
short interval. S. B.S. 


Origin of Creatine in the Animal Body. II. The 
Behaviour of «Guanido-, «Carbamido- and «-Amino-n-hexoic 
Acids in the Rabbit’s Body. Kar. THomas and M. H. G. Gorrng 
(Zeitsch. physiol. Chem., 1914, 92, 163—176).—Feeding rabbits with 
¢-guanidohexoic acid did not lead to an increase of the creatinine 
in the urine, only small amounts of unaltered acid and of a com- 
pound, which was found to be e-carbamidohexoic acid, being 
isolated. ¢-Carbamidohexoic acid was prepared synthetically from 
é-aminohexoic acid and urea by boiling with barium hydroxide in 
a similar manner to that employed by Lippich (A., 1908, i, 861) 
for the preparation of the carbamido-compounds of the a-amino- 
acids. The product was obtained in 88% yield as colour- 
less needles, which, after recrystallisation from water, decomposed 
at 174—178°. Analysis agreed fairly well with the formula 
C,H,,0,;N,. Hydrolysis with barium hydroxide was carried out in 
a sealed tube at 140° for four and a-half hours, ammonia and 
e-aminohexoic acid being produced. The carbamido-acid was 
boiled for two hours with concentrated hydrochloric acid without 
undergoing any change; it thus differs from the a-carbamido-acids 
of Lippich, which in similar circumstances form hydantoin 
derivatives. 
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e-Carbamidohexoic acid administered to rabbits proved to be 
slightly toxic. About 50% of the acid was regained from the 
urine, the remainder being utilised in the body. No intermediate 
products of its metabolism, such as ¢-aminohexoic acid, could be 
detected. 

The ingestion of e-aminohexoic acid was also followed by toxic 
symptoms, and 17% of the amount eaten was recovered from the 
urine. 

The results show that the e-guanidohexoic acid metabolised by 
the rabbit is not first hydrolysed to ¢-aminohexoic acid, but 
probably becomes oxidised to the lower homologue, ¢-guanido- 
butyric acid. Since, further, the administration of ¢-aminohexoic 
acid does not lead to the elimination of ¢-carbamidohexoic acid, 
the production of this latter substance from ¢-guanidohexoic acid 
in the organism cannot occur through the intermediate formation 
of e-aminohexoic acid. H. W. B. 


The Action of £-Iminoazolylethylamine [4-8-Aminoethyl- 
gly xaline] and of p-Hydroxyphenylethylamine on Unstriped 
Muscie. G. QuaGLiaRIELLo (Zeitsch, Biol., 1914, 64, 263—284. 
Compare Dale and Laidlaw, A., 1911, ii, 137)—The author has 
investigated the action of these drugs on the unstriped muscle 
fibres of the large and small intestine, uterus, artery, and bronchus, 
the results being recorded graphically. 4-8-Aminoethylglyoxaline 
causes contraction, which may be observed even at a dilution of 
1 in 17,500,000 by direct action on the muscle fibres. »Hydroxy- 
phenylethylamine acts indirectly through the nervous system, and 
thus resembles adrenaline in its sympathomimetic action. These 
results confirm the previous work of Dale and Laidlaw (loc. cit.). 


The So-called Veratrine Contraction. The Action of Alde- 
hydes on the Contraction of Striped Muscle. Fritz Verzar and 
Maepa Fetter (Pfluger’s Archiv, 1914, 158, 421—442).—The authors 
find that formaldehyde, glyoxal, acetaldehyde, paracetaldehyde, 
acraldehyde, and glyceraldehyde produce the same effect as 
veratrine on the contraction of voluntary muscle. Other alde- 
hydes, including propaldehyde and higher aldehydes and _ benz- 
aldehyde, are inactive. Some electrolytes, organic acids, and 
alkaloids also resemble veratrine in producing a delayed relaxa- 
tion of the contracted muscle fibre, whilst other allied substances 
are inactive. The results lead the author to suggest that the 
secondary chemical tetanus brought about, according to von Frey, 
by the stimulating action of the compound formed by veratrine 
and an unknown product of muscular contraction, is really due to 
the stimulating action of veratrine itself acting on the muscle in 
the hypersensitive state induced by, and immediately following, a 
contraction. H. W. B. 
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Chemistry of Vegetable Physiology and Agriculture. 


The Metabiotic Action of Ultra-violet Rays. Modification 
of the Morphological and Biochemical Characteristics of the 
Antbrax Bacillus. Heredity of Acquired Characteristics. 
(Mmg.) Vicror Henri (Compt. rend., 1914, 159, 340—343).—After 
exposure to ultra-violet rays, several changes are noticeable in the 
morphological character of the anthrax bacillus. The least stable 
character is the chain formation of rods. After exposure to the 
rays, fragmentary filaments, and even isolated elements, could be 
observed. Then the form of the reds is altered. After irradiation, 
instead of the elongated rods, cocci, or cocci mixed with more or 
less elongated rods, are obtained. After irradiation the rods are 
diminished in_.diameter, three new forms composed of very slender 
elements about one-third the size of the normal elements being 
obtained. The biochemical characteristics similarly undergo 
alteration. The normal form is stained by Gram’s reagent, but 
after irradiation five forms were obtained which would not take 
this reagent. The normal anthrax bacillus is white, but a‘ter 
irradiation two new forms were obtained, which gave intense yellow 
cultures. These new characteristics remained fixed even after 130 
to 200 days, new cultures being taken almost daily. It should be 
noted that when, by culture on special sugar media, fragmentary 
filaments or cocci are obtained without irradiation, these forms do 
not remain fixed, but return to the original form by sowing on to 
an ordinary medium. After inoculation into a guinea-pig of these 
modified forms, cultures have been obtained from its blood which 
had all the macroscopic characters of the normal bacillus. Under 
the microscope the filaments were fragmentary, but the bacillus 
sporulated actively. W. G. 


The Metabiotic Action of Ultra-violet Rays. Theory of the 
Production of New Microbic Forms by the Action on the 
Different Nutritive Functions. Victor Henri and (Mmeg.) Victor 
Hewrt (Compt. rend., 1914, 159, 413—415).—A comrarative study of 
the development of normal anthrax bacillus and two new forms, 
(1) cocciform-S,, taking Gram’s reagent; (2) slender filaments, not 
taking Gram’s reagent, yellow in colour, which they call anthrax-y 
(compare preceding abstract). The culture media consisted of 
mineral salts, together with (a) one of the carbohydrates, dextrose, 
sucrose, maltose, lactose, or starch ; (b) one of the nitrogenous sub- 
stances, ammonium lactate, ammonium citrate, glycine, a-alanine, 
asparagine, or Chapoteaut’s peptone; (c) hydrochloric acid or 
sodium hydroxide at a concentration of V/200. 

Normal anthrax does not develop on media containing 
ammonium salts or amino-acids as the nitrogenous nutrient, but 
only in media containing peptone. The form S, behaves exactly 
like normal anthrax. Anthrax-y develops in the presence of both 
ammonium salfs and amino-acids. None of the three forms develops 
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in an acid medium, but all prefer an alkaline to a neutral medium. 
Normal anthrax develops better on a medium devoid of carbo- 
hydrates than in the same medium with carbohydrates present, 
and if grown under the latter conditions a whole series of modified 
forms is obtained. For the form S, there is no appreciable differ- 
ence. Anthrax-y develops best in the presence of carbohydrates, 
and often it will not grow in a medium containing peptone unless 
sucrose or maltose are present. Cultures of anthrax-y are very 
abundant on potato. 

After short periods of irradiation, cultures inoculated on media 
devoid of carbohydrate develop but little, whereas the culture is 
abundant in the presence of carbohydrate. For longer periods of 
irradiation the reverse is true. 

Apparently, under the influence of the irradiation, the anthrax 
bacillus loses its capacity for secreting proteolytic enzymes whilst 
retaining the power of producing amylolytic enzymes. Such a 
bacillus placed on a nutritive medium would require carbohydrates 
for its development, and would thus change its mode of feeding, 
and as a result its form and all its biochemical and biological 
properties would be modified. A new form would thus be obtained 
which would retain its acquired characteristics through thousands 
of generations. W. G. 


Nitrogen Fixation by Azotobacter in Substrata Poor and 
Rich in Nitrogen. J. Hanzawa (Centr. Bakt. Par., 1914, ii, 41, 
573—576).—Mixed cultures of different strains of Azotobacter 
were found to be more efficient than the same bacteria in pure 
cultures, especially in aqueous solutions of mannitol. 

The nitrogen of humus and small amounts of nitrates were 
almost without effect on the fixation of nitrogen by pure cultures 
of Azotobacter. In presence of nitrogen amounting to 2°5% of 
the amount of carbon, nitrogen fixation is retarded, and with 
large proportions of nitrogen, inhibited. Under natural conditions 
it seems probable that soil nitrogen can only seldom, if at all, have 
an unfavourable action on nitrogen fixation. 

Some humus substances seem capable of being utilised as source 
of energy in the fixation of nitrogen. The humus of farmyard 
manure gave positive results, whilst that of green manure gave 
negative results. N. H. J. M. 


Nitrogen Metabolism of Soil. H. H. Green (Centr. Bakt. Par., 
1914, ii, 41, 577—608).—Experiments on ammonification, nitrifica- 
tion, nitrogen fixation, and decomposition of cyanamide, both in 
soils and in solutions inoculated from soil samples taken at approxi- 
mately monthly intervals from August, 1912, to August, 1913. 

As regards the ammonification of organic manures, bacterial 
activity showed a rise from August to October, a tendency to fall 
or remain constant in November, and a rise to a maximum in 
December. In February activity reached the minimum, and from 
April to July there was a slight fall, probably continued to a 
summer minimum in August. The nitrification results were 
similar, except that the spring maximum was in March, whilst the 
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decline to a summer minimum commenced in April. The slight 
variations and the December maximum are attributed to the mild 
character of the winter of 1912—13. Nitrogen fixation in 1% 
mannitol was low in August and September; subsequently it was 
fairly constant, except with samples taken after ploughing. No 
definite results were obtained in the cyanamide experiments. 

Comparison of the results of field-manuring experiments with 
those of laboratory tests indicates that the latter may be of con- 
siderable value in supplying information as to the decomposition 
processes in soils. 

Solution methods were found to be equal to those in which the 
natural soil is employed as medium, whilst as regards nitrification 
the solution method gave much clearer indications of seasonal 
variation. N. H. J. M. 


Antagonism between Anions as Affecting Soil Bacteria. 
C. B. Lipman and P. S. Burcess (Centr. Bakt. Par., 1914, ii, 41, 
430—444).—A study of the effects of reciprocal doses of sodium 
chloride, sulphate, and carbonate on nitrification in the soil. One 
hundred grams of sandy soil were mixed with 1 gram of dried 
blood, moistened, and incubated at 30° for one month; at the end 
of this period nitrates were determined by the aluminium reduc- 
tion method. 

From the results it would appear that marked antagonism exists 
between the anions of the three salts when the nitrifying power of 
the soil is the criterion. For the active transformation of organic 
nitrogen certain combinations of these three common alkali salts 
are permissible in the soil without retardation, but even with 
stimulation of the processes of ammonification and _ nitrification. 
Thus both ammonification and nitrification may proceed normally 
in the presence of a total salt content of 0°45%, consisting of 0°20% 
chloride and 0°25% carbonate. If sodium carbonate is present to 
the extent of about 0°1%, either 0°2% chloride or 0°35% sulphate 
may be added to it, and still permit of efficient nitrogen trans- 
formation. The work gives definite indications for the combina- 
tion of alkali salts as a measure in alkali land reclamation. 

H. B. H. 


Chemical Actions of Citromyces: Utilisation of Nitrogen 
Compounds and Action of Heavy Metals in the Medium. 
F. Arex. McDermott (Chem. Zentr., 1914, i, 1893; from Mycol. Zentr., 3, 
159—160).—Experiments on the utilisation of uric and hippuric 
acids and hexamethylenetetramine as sources of nitrogen for 
Citromyces glaber and C. Pfefferianus. Development was more 
rapid in presence of manganese acetate and uranyl acetate, whilst 
ferric chloride and zinc chloride had a retarding effect. 

N. H. J. M. 


Fermentation of Certain Sugars by means of Aspergillus 
glaucus, and Considerations on Alcoholic Fermentation. F. 
Traetra-Mosca (Ann. Chim. Applicata, 1914, 1, 477—492).—Sucrose 
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is fermented slowly by Aspergillus glaucus, and when the solution 
becomes optically inactive it is found to contain the y-lactone of a 
trihydroxyhexadienoic acid. 


This lactone, OH-CMeCCO Ln (?), forms white, prismatic 


needles resembling glass-wool, m. p. 154°, and assumes a violet 
tint in the light. It is acted on by permanganate, and exhibits 
normal cryoscopic behaviour in water. In alcoholic solution and 
in presence of palladium-black it takes up 4H at the ordinary 
temperature, and it yields a diacetyl compound, C,H,O,Ac,, long, 
white needles, m. p. 102°, and a dibenzoyl compound, C,H,O,Bz,, 
white crystals, m. p. 134—135°. It combines with bromine, giving 
a compound, m. p. 99°, and gives a crystalline, sky-blue copper 
salt, Cu(C,;H;O,).,H.O. 

The lactone undergoes fermentation by beer-yeast, yielding 
alcohol and carbon dioxide, and the author considers it probable 
that it is formed as an intermediate product in ordinary fermenta- 
tion, its formation being due to simultaneous reduction and oxida- 
tion of the sugar molecule. Thus, for the fermentation of the 
hydrated form of levulose, the following scheme is suggested: 


OH-CH,-C(OH),{CH-OH],-CH,-OH —> 


_~-0—CO ra >—-10 
OH CMeC< hon (+H, +0) —> Ev0H +00 Loy > 
CO,H-CH:C(OH)-CO,H —> CO, + CH,-CO-CO,H —> 
CO, + CH,-CHO —> Et-OH. 
T. H. P. 


Analogy between the Nutritive Value of Different Sub- 
stances for Penicillium glaucum and their Narcotic Action. 
H. I. Waterman (Chem. Zentr., 1914, i, 1844—1845; from Folia 
Microbiol., 2, Heft 3).—Several narcotics, such as phenol, m- and 
and phydroxybenzoic acids, and protocatechuic acid, in solutions 
of low concentration, are very suitable as sources of carbon for 
Penicillium glaucum. N. H. J. M. 


Causes of the Growth of Plants. III. G. A. Borovikov 
(Kollowd. Zeitsch., 1914, 15, 27—30. Compare A., 1913, i, 324, 571).— 
Observations have been made on the rate of growth of seedlings 
in water and in solutions of various electrolytes with the object 
of ascertaining the connexion between this and the concentration 
of the cell sap, which was determined by the freezing-point method. 
The results show that, in general, an increase in the rate of growth 
is accompanied by a slight reduction in the concentration of the 
cell sap. This relationship is considered favourable to the view 
that the swelling of the protoplasmic colloids as a result of the 
absorption of water is one of the most important factors concerned 
in the growth of plants. It is supposed that the protoplasm passes 
through three different stages during the growth of the cell, these 
stages being distinguished as the solid, the gel, and the ey 5g 
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The Mechanism of the Exchanges Between the Plant and 
the Exterior Medium. P. Mazi (Compt. rend., 1914, 159, 271—274). 
—The author has grown maize plants in aseptic mineral solutions 
containing 2 or 5% of sucrose. When the concentration of the 
sugar had reached to such a degree that the plants only tolerated 
it with difficulty, they lost their turgescence in sunlight and 
suffered from a lack of water. At this stage the sugar content 
of the nutritive solution and of the juices of the roots, stem, and 
leaves was determined. The results showed that there was no 
relationship between the sugar content of the nutritive solution 
and of that of the different plant juices. The author draws the 
conclusion that the laws of osmosis do not entirely control the 
exchanges taking place, but that it is the chemical work of the 
plant which controls them. By suppressing this chemical work as 
far as possible by growing the plants in diffused light, results were 
then obtained showing a fairly close relationship between the sugar 
content of the nutritive solution and of the different juices. From 
this he draws the conclusion that the plant, instead of enriching 
itself in sugar, lives on its reserves. Further, that the plant con- 
stitutes a system permeable to water and to substances that it 
contains in solution or colloidal suspension, but that the per- 
meability is capable of regulation, not only in the organs which are 
in contact with the external medium, but also in the different 
tissues which compose the plant. W. G. 


The Theory of the Bioelectric Current. H. Rononyi (Biochem. 
Zeitsch., 1914, 66, 248—257).—A series of electrome' ric measurements 
were carried out with the chain 


Solution of | KCl-solution, | 
Hg, HgCl,N/10-Kc1 | Cleetrolyte of | “variable con- | N/10-KCl,HgC!, Hg. 
eentuation. centration. | 

As a result, the conclusion is drawn that Loeb and Beutner (A., 
1912, ii, 663, 1087; 1913, ii, 801, 802; this vol., i, 357) are in 
error in holding as characteristic the changes in the so-called bio- 
electric potential with changes in the salt concentration ; these are 
produced in any chain containing an aqueous salt solution and a 
salt-free aqueous or non-aqueous solution of an electrolyte. The 
explanation of the phenomena offered by Loeb and Beutner, which 
involves the assumption of a plasma membrane of lipoid character, 
is not therefore necessary. It is sufficient to assume that the 
membrane contains none or only small quantities of salt ions, but 
has adsorbed in traces electrolytes of acid character. 8. B.S. 


The Permeability by Ions and the Membrane Potential. 
H. Rowony: (Biochem. Zeitsch., 1914, 66, 231—247).—The per- 
meability of membranes by ions does not indicate that there are 
marked differences in the rate of wandering of the ions through 
that membrane. It was shown by experiment that the 2.M.F. 
of a precipitation membrane investigated in an ordinary chain, 


K,Fe(ON), | V/10-KCl, HgCl, Hg 


Hg,HgCl, /10-KCI | Cuso, | CoPPeretreey — 
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is an ordinary diffusion H.M.F. The membrane in the chain plays 
the same part as an electrolyte-free aqueous medium, and the 
E.M.F. is the same if the membrane is replaced by water in the 
above chain. The membrane in this experiment was prepared by 
passing a capillary U-tube from the copper sulphate to the ferro- 
cyanide solutions and allowed to form at the end of the ew 


Influence of Various Salts on Heliotropism. Ines MarcoLoneo 
(Rend. Accad. Sci. Fis. Mat, Napoli, 1913, [iii], 19, 226—235),— 
Examination of the influence of various nitrates, phosphates, and 
sulphates of potassium, sodium, calcium, and magnesium on green 
and etiolated seedlings of Sinapis alba, Avena sativa, and Phaseolus 
multiflorus shows that these salts enhance the heliotropism and 
shorten the time of reaction of the etiolated plants, but diminish 
the heliotropism and increase the time of reaction of the green 
plants. The maximum retardation or prolongation of the time of 
reaction and the greatest effect on the heliotropism are produced 
by a solution containing potassium, calcium, and magnesium 
cations, and the anions of nitric, phosphoric, and sulphuric acids. 
These influences are to be attributed to chemical actions of the 
nutritive salts, but there may be also a physico-chemical effect due 
to the concentration of the liquid, since sodium chloride exerts an 
action analogous to some extent to that of the above salts. 

z. Se BP. 


Distribution of Compounds with Simple Carbon Chains in 
the Vegetable Kingdom. Heinricn Fincke (Zeitsch. Nahr. Genussm., 
1914, 28, 1—9).—Amongst the carbon compounds with unbranched 
open chains occurring in plants, those with two, six, and eight 
carbon atoms are the most widely distributed. With regard to 
the formation of other substances, the compounds with two and 
six carbon atoms are the most important. This, and the genetic 
relation of the various carbon chains to one another, is in accord- 
ance with the assumption that a double carbon chain, glycoll- 
aldehyde, is an important intermediate compound in the assimila- 
tion of carbon dioxide. W.F. &. 


Importance of the Alkaloids of Papaver somniferum for 
the Life of the Plant. A. MUuuer (Arch. Pharm., 1914, 252, 
280—293).—The function of alkaloids in plants is an unsolved 
problem. Are they excretory products with a protective function ? 
Are they produced, during the chemical processes occurring in the 
plant cells, from complex nitrogenous compounds, and then remain 
as essentially unimportant debris, or can they again be employed 
in chemical transformations, especially for the regeneration of 
albumin ? 

Although the first query might be answered affirmatively for 
several reasons, as, for example, the fact that alkaloids are usually 
localised in the peripheral parts of plants, yet the theory is opposed 
to other equally well-known facts, for example, an alkaloid may be 
fatal to one creature and innocuous, or nearly so, to another. 
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The author attempts to answer the second query by an examina- 
tion of the poppy in the following manner. In the first place, 
poppy seeds do not contain any alkaloids. The scheme he adopts 
is to estimate the alkaloidal nitrogen in the whole plant, and also 
in its various organs at different periods of its growth, in plants 
grown under natural conditions, and also in others cultivated in a 
non-nitrogenous nutrient solution. Methods are described for the 
quantitative extraction of the alkaloids and for the estimation of 
their nitrogen by Kjeldahl’s process. The experiments must be 
repeated at the same period of growth in different years, because 
the alkaloidal content is materially affected by weather conditions, 
the amount decreasing in wet or cloudy weather and increasing 
in sunny weather. 

It is found that in plants grown under natural conditions 
alkaloids can be detected in the plant about fourteen days after 
germination ; the amount increases (subject to fluctuations caused 
by weather conditions) until after blooming the swelling of the 
seeds by reserve albumin begins. As the seeds ripen, the amount 
of alkaloid decreases in the capsules, stem, and leaves without, 
however, completely disappearing. 

The cultivation of the plants under artificial conditions is effected 
by cutting through the stem of a blooming plant above the root 
under water and placing the plant in a non-nitrogenous nutrient 
solution. As it was found that alkaloids do not pass into the 
nutrient solution, the plants only require to have fresh sections 
cut off every five days, renewal of the nutrient solution, and spray- 
ing with distilled water; in this manner they thrive well, and by 
artificial pollenation attain to complete ripeness. A diminution 
in the alkaloidal content can be detected even after ten days in 
the whole plant, and also in the leaves and stem. After forty- 
eight days, when the seeds have ripened, the leaves and stem are 
quite free from alkaloids, while the capsule walls contain traces 
which can be detected qualitatively, but are too small to be 
estimated. 

It follows from the preceding that the alkaloids of Papaver 
somniferum are utilised in synthesising albumins during the ripen- 
ing of the seeds, and therefore are not specific excretory products. 


Constituents of Andrographis paniculata. KsuiTiBsHUsAN 
Buapuri (Amer. J. Pharm., 1914, 86, 349—354).—This common 
bitter plant growing throughout the plains of India contains two 
bitter principles, which may be obtained by extracting the plant 
with alcohol and distilling the extract with steam; the residue in 
the flask consists of an aqueous portion, which on cooling deposits 
yellow-coloured crystals (bitter A), and a solid mass, from which 
a second bitter principle (bitter B) may be extracted by hot water. 
The substance 4 had m. p. 206°, contained hydroxyl groups, and 
had the formula C,gH,,0;. The substance B consisted of a white 
amorphous powder, m. p. 185°, and had the formula C,H;,0, 
{? Cj)H,.0;|; the name kglmeghin is proposed for it. A white 
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substance having acid properties is liberated when substance B is 
treated with an acid. The plant also contains a small quantity of 
an essential oil and a resin. WwW. PB. &. 


Distribution of Nitratesin Phytolacca(Pircunia dioica) during 
the Winter Rest and During Growth. R. Spaiiino (Ann. Chim. 
Applicata, 1914, 1, 502—5V5).—The results of tests made by means of 
“nitron” and of diphenylamine show that Pircunia diovca is very 
rich in nitrates, which are, however, not found in the young 
leaflets at the beginning of spring, when the temperature is still 
unfavourable. At a later stage the leaflets, like all other parts 
of the young shoots, contain nitrates in quantity. Subsequently 
these salts partly disappear, so that: (1) the nitrates function as 
a reserve material, and (2) the absence of nitrates from the very 
young leaflets is probably related to the fact that the synthetic 
processes are still inactive. a. as Be 


The Physical-chemical Properties of the Alcohol-soluble 
Proteins of Wheat and Rye. Jutivs Grou and Gustav Friep. 
(Biochem. Zeitsch., 1914, 66, 154—164).—The followimg physical 
methods were employed. Estimations of viscosity, surface tension, 
rotatory and refractory powers, and protective action on colloids 
by (a) Zsigmondy’s gold method; (6) the protective action on a 
platinum sol, as measured by the catalytic action of the latter on 
hydrogen peroxide, a new method not yet described in detail. 
The gliadin was obtained in fractions by two methods: (a) b 
the fractional separation from alcoholic solution; (6) by a method 
described previously by Konig and Rintelen. It was found, as a 
result of physical-chemical examination of the fractions, that 
gliadin consists of only one protein, although fractions may be con- 
taminated by lecithins. The gliadin from strong and weak glutens 
is identical. Several proteins are contained in the rye meal, which 
have not been isolated; a protein identical with gliadin was not 
obtained. It appears as if the rye does not contain gliadin. 

8. B. 8. 


Arsenic and Manganese in Some Plant Products Used as 
Animal Foods. F. Japin and A. Astruc (Compt. rend., 1914, 159, 
268—270. Compare A., 1913, i, 233, 948).—The authors have 
extended their estimations of manganese and arsenic in plants to 
the common fodder plants, finding both metals present in every 
case. The results are tabulated, giving the amounts present in the 
fresh and dry weights, and in the case of manganese in the ash of 
lucerne, sainfoin, vetches, clover, potatoes, mangolds, poplar leaves, 
chestnut, rice, maize, barley, oats, bran, meadow hay. W. 


Nicotine in the By-products of the Culture of Tobacco. 
E. Cuuarp and R. Meier (Compt. rend., 1914, 159, 208—210. 
Compare A., 1912, ii, 979)—A notable quantity of nicotine is 
contained in the waste products from tobacco grown according to 
the Swiss method (loc. cit.). Experiments have been performed to 
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determine the effect on the yield of nicotine in these waste pro- 
ducts of (1) allowing the axillary buds to grow instead of remov- 
ing them as formed; (2) only removing the large leaves and leaving 
in the earth the trunks bearing newly-formed buds; (3) applying 
sodium nitrate to these plants thus partly harvested. The results 
show that: (1) the plants not deprived of their buds give a smaller 
yield of nicotine and of a poorer quality; (2) the yield of nicotine 
in plants left in the soil after the harvest, and bearing newly- 
formed buds, is markedly higher than in those completely 
harvested ; (3) treatment with sodium nitrate does not modify the 
relative yield of nicotine in the different organs of the plant in a 
regular manner, but increases the total yield of each ~ ie 


Properties of Soil Grains and the Plasticity of Soils. ALBERT 
ArtTerBere (Koll. Chem. Beihefie, 1914, 6, 55—89)—A discussion of 
the properties of soils in so far as these depend on the size of the 
grains and on the relative proportions of gravel, sand, silt, and 
clay. According to the manner in which the properties vary with 
the size of the grain, the most rational basis for a classification of 
the grains into groups is afforded by the following ranges of the 
diameter: 2°0—0°2—0°02—0°002 mm. 

The methods employed in the mechanical analysis of soils are 
referred to, and a new form of sedimentation apparatus is described. 
The final section of the paper deals with the plasticity of clays and 
the classification of clays according to their “ plasticity numbers.” 

H. M. D. 


Volatilisation of Ammonia from Soils. O. LemMERMANN and 
L. Fresenius (Landw. Jahrb., 1913, 45, 127—154).—All soils differ 
from each other in their power of absorbing ammonia, and the 
action of calcium carbonate on the volatilisation of ammonia from 
soils is variable, according to the nature of the soil, sometimes 
increasing and sometimes diminishing the loss of ammonia. 

In some soils the effect of calcium carbonate depends on the 
amount of ammonium carbonate added; in these soils, calcium 
carbonate acted favourably only in presence of larger amounts of 
ammonium carbonate, and increased the loss of ammonia when only 
small amounts of ammonium carbonate were added. 

Absorption of ammonium salts, in the soils examined, depends 
mainly on the exchange of the bases of the zeolitic substances of 
the soil. The amount of available potassium seems to influence 
the action of calcium carbonate. N. H. J. M. 


Organic Chemistry. 


Chemistry of Nascent Methylene. EK. Sernaciorro (Gazzetta, 
1914, 44, i, 587—597).—Methyl alcohol reacts violently with 
phosphoric oxide, and a series of hydrocarbons (cyclic and unsaturated) 
of the type (CH,) , is formed. Gaseous, liquid and solid members of 
this series are present, but exygenated products are absent, as also is 
ethylene. R. V.S. 


Dimethylenediol Peroxide (Diformal Peroxide Hydrate). 
H. J. H. Fenton (Proc. Roy. Soc., 1914, [A], 9O, 492—498).—By the 
evaporation of approximately equal volumes of concentrated solutions 
of hydrogen peroxide and formaldehyde at a low temperature in a 
vacuum over sulphuric acid, a substance, C,H,0,, m. p. about 65°, large, 
rectangulsr plates or prisms, is obtained, which responds only very 
faintly to tests for hydrogen peroxide and formaldehyde, and is 
regarded as an “atomic” compound such as dimethylenediol peroxide, 
O,(CH,*OH),. The substance undergoes little, if any, change in the 
dark at the ordinary temperature, and dissolves unchanged in water 
or acetic acid, the solutions giving normal molecular weights by the 
eryoscopic method, in the former solution even after forty-eight hours 
at 0°. The crystals explode at about 70°, and take fire in contact with 
reduced iron, platinum black, or warm copper oxide; they are slowly 
decomposed by exposure to bright sunlight. Treatment of the 
aqueous solution of the substance with platinum black causes a rapid 
decomposition of the potential hydrogen peroxide and a solution of 
pure formaldehyde remains. Aqueous alkalis cause the evolution of a 
volume of hydrogen in accordance with the equation : 

0,(CH,°OH), + 2NaOH = 2H-CO,Na + 2H,0O + H,. 
There seems to be no doubt that the compound is identical with that 
which Legler, in 1881, obtained amongst the products of slow oxidation 
of ether. C. S. 


The Lecithin of Egg-Yolk. J. D. Riepet (Chem. Zentr., 1914, 
i, 1896; from Riedel’s Ber., 1914, 15—16).—Pure distearyl-lecithin 
may be prepared by extracting lecithin-albumin with light petroleum, 
then with ether, drying it under reduced pressure, and extracting the 
dry substance with methyl alcohol (compare A., 1912, i, 744); the 
methyl-alcoholic solution is concentrated under reduced pressure and 
precipitated with acetone, these operations being repeated a few times. 
The clear methy|-alcoholic solution is then cooled in a freezing mixture, 
filtered to remove phosphatides, and the lecithin in solution is con- 
verted into hydrolecithin. This is dissolved in chloroform and methyl 
acetate is added, when distearyl-lecithin is precipitated as a white 
powder. It is insoluble in acetone and methyl acetate, soluble in 
chloroform, sparingly so in cold methyl alcohol, ethyl alcohol, and 
ethyl acetate, and may be crystallised from its hot ethyl acetate 
solution. W. P.S. 
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Oxidation of Certain Fatty Acids with Branched 
Chains. Henry Srantey Raper (Biochem. J., 1914, 8, 320—327).— 
A scheme of oxidation is suggested by the author which explains the 
results so far obtained in studying the katabolism of a-methylated 
fatty acids such as isobutyric, a-methylbutyric and a-methylvaleric acids, 
and also acids, such as y-methylvaleric ac:d, which by oxidation at the 
B-position would yield a-methylated acids. The rule of f-oxidation is 
applied to these acids with the proviso that the carbon atom of that 
methyl group which is in the f-position, undergoes oxidation first. 
The derivative of malonic semialdehyde |formylacetic acid] produced 
would, by loss of carbon dioxide, give rise to the normal aldehyde of 
the demethylated fatty acid, and by subsequent oxidation, or the 
Cannizzaro reaction, to the normal acid itself. 

In support of this view as a possible biochemical process it is shown 
that ammonium isobutyrate on oxidation with hydrogen peroxide 
yields amongst other products propaldehyde, and that ammonium 
a-methylbutyrate yields similarly butaldehyde. 

The possibility of this scheme being applied to the katabolism of 
propionic acid is suggested, since this acid is similarly constituted as 


regards the position of its methyl group to the a-methylated acids. 
H. W. B. 


Purification and Melting Points of Saturated Aliphatic 
Acids. P. A. Levene and C. J. West (J. Biol. Chem., 1914, 18, 
463—467).—Several higher fatty acids have been carefully purified 
and their melting points redetermined. It has been found that the 
purest acids after distillation even under very low pressure as a rule 
do not show their maximum melting point. In order to obtain the 
maximum, several recrystallisations from acetone are required. 

Undecoic acid, prepared by reduction of undecenoic acid with 
hydrogen and palladium, has b. p. 164°/15 mm., m. p. 29—30° Its 
amide has m. p. 103°. Lauric acid recrystallised from acetone has 
m. p. 475—48°. Tridecoic acid, C,,H,,O,, prepared by oxidation of 
a-hydroxymyristic acid, has b. p. 202—203°/17 mm., and m. p. 50—51°. 
Myristic acid has m. p. 57°5—58°. Methyl a-hydroxypalmitate has 
m. p. 59—60°. Ethyl a-hydroxypalmitate has m. p. 55°5—56°5°. 
Pentadecoic acid, prepared by oxidation of a-hydroxypalmitic acid, has 
m. p. 53—54°. Palmitic acid has m. p. 63°5—64°. H. W. B. 


Preparation and Properties of the Ammonium Salts of 
Organic Acids. IV. LxRoy McMaster (J. Amer. Chem. Soc., 1914, 
36, 1916—1925).—In earlier papers (Keiser and McMaster, A., 1913, 
i, 248; McMaster, A., 1913, i, 444; this vol., i, 481) an account has 
been given of the preparation of the normal ammonium salts of 
various organic acids by passing ammonia into solutions of the corre- 
sponding acids in alcohol or ether. In continuation of this work, the 
author has prepared normal ammonium palmiiate, stearate, oleate, 
elaidate, aconitate, salicylate, m-hydroxybenzoate, p-hydroxybenzoate, 
p-methoxybenzoate, 8-phenylpropionate, Aippurate, o-tolwate, phenyl- 
acetate, mandelate, and wvitate. In some of these cases, the salts were 


prepared by passing ammonia into a solution of the acid in acetone. 
E. G. 
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Cerebronic Acid. IV. The Constitution of Lignoceric 
Acid. P. A. Levene and C. J. Wesr (J. Biol. Chem., 1914, 18, 
477—480. Compare A., 1913, i, 889).—The hydrocarbon tetracosane 
obtained by the reduction of lignoceric acid has m. p. 51—51-5° and 
has been considered to be identical with n-tetracosane. The latter 
compound has now been prepared by the action of magnesium on 
dodecyl iodide and found to have m, p. 55°. The hydrocarbon from 
lignoceric acid must therefore be isotetracosane, which is ia accordance 
with the views of Meyer (A., 1913, i, 1151). 

Dodecyl iodide, U,,H,,1, has b. p. 145—150°/0'7 mm. It is converted 
by Grignard’s reaction into n-tetracosane, C,,H;). m. p. 55°, b. p. 
237—240°/15 mm. 

Ethyl lignocerate is reduced to isotetracosyl alcohol, C,,H,.*OH, b. p. 
220°/0'8 mm., m. p. 72°. The corresponding isotetracosyl iodide, 
C,,H.oI, has m. p. 48°, and by reduction gives isoletracosane, C,,H;», 
shining plates, m. p. 51—51°5°, b. p. 222—225°/9 mm. = H. W. B. 


Clupanodonic Acid. J. D. Riepet (Chem. Zentr., 1914, i, 1882 ; 
from - Riedel’s Ber., 1914, 23—27).—The fatty acids obtained by the 
bydrolysis of brown Japanese sardine oil (iodine number 195) are 
brominated in light petroleum, the insoluble bromo-acids are treated 
with ether, and the residual octabromides, suspended in 96% alcohol, 
are treated with zinc dust. Clupanodonic acid, C,,H,,O,, iodine 
number 365—370, thereby obtained in 12°7% yield is an oil with a 
fishy odour, which acquires after a time the odour of cod-liver oil. 
Since the acid yields stearic acid and products of lower m. p. by treat- 
ment with hydrogen and colloidal palladium, it is probably not an 
individual substance but a mixture of a derivative of stearic acid and 
one or more substances, C,,H,,0,, containing branched chains. C. 8. 


Ferric Compounds of Some Hydroxy-acids of the Fatty 
Series. I. Ap. Patra (Ber., 1914, 47, 1773—1776).—The com- 
pounds described are avalogous in constitution to the salts of salicylato- 
ferric acid prepared by Weinland (A., 1913, i, 1189). Potassium 
diglycollatoferrate, [Fe(O-CH,°CO,),|K,H,O, is obtained as an apple- 
green precipitate when very concentrated solutions of ferric chloride 
and potassium glycollate are mixed ; from diluter solutions the salt is 
precipitated by means of alcohol. The corresponding sodium salt has 
14H,0 of crystallisation. 

When a mixture of ferric hydroxide (1 mol.) and glycollic acid 
(6 mols.) is kept cold and in the dark for a long time, a micro- 
crystalline, green powder of diglycollatoferrie acid, | Fe(O-CH,°CO,),]H, 
is obtained ; it is readily decomposed by water and liberates carbon 
dioxide from carbonates. 

By the addition of sodium carbonate (0°5 mol.) to a solution of ferric 
chloride (1 mol.) and sodium tartrate (1 mol.), a yellow, sparingly 
soluble precipitate of tartratoferric acid, (C,H,O,Fe)H, is obtained, 
which is readily soluble in alkalis ; it is also obtained by the inter- 
action of ferric hydroxide and tartaric acid. The sodium and potassium 
tartratoferrates, (C,H,O,Fe)Na,5H,O and (C,H,O,Fe)K,$H,O, are 
obtained either from the free acid and the appropriate alkali, or from 
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ferric chloride and the alkali tartrates. They are very soluble in 
water, but can be recrystallised from dilute alcohol. Concentrated 


solutions, when dried on a glass plate, give large, brownish-yellow 
scales. T. 8. P. 


Thorium Ammonium Oxalate. C. James, C. F. Wuitremore, 
and H. C. Hotpen (7. Amer. Chem. Soc., 1914, 36, 1853—1856).— 
Brauner (T., 1898, 73, 961) has described two thorium ammonium 
oxalates, Th(C,0,),,2(NH,),C,0,,7H,O and 

2Th(C,0,),,(NH,),C,0,,7H,0. 
A study of the solubility curves of thorium and ammonium oxalates 
in presence of each other at 25° has now been made, and has indicated 
that at this temperature only two thorium ammonium oxalates exist 
(compare Hauser, A., 1912, i, 827). E. G. 


Cryoscopic Studies on Complexes of Molybdic Acid. I. 
A. Mazzuccne.ii and C. Ranucci (Gazzetta, 1914, 44, ii, 116—149. 
Compare A., 1913, ii, 817).—Cryoscopic and, in some cases, conductivity 
measurements have been made in order to ascertain the conditions of 
ionisation and polymerisation of the complexes formed by tartaric, malic, 
guinic and oxalic acids and their alkali salts with molybdic acid. 

The molybdotartaric acids apparently undergo both marked ionisa- 
tion, the extent of which increases with the content of molybdenum 
trioxide, and also polymerisation, but the degrees to which these 
changes occur cannot be determined exactly. Comparison of the results 
obtained with Grossmann and Krimer’s polarimetric and conductivity 
data (A., 1904, i, 850) leads to the conclusion that this behaviour 
is due to association between the anions and the undissociated 
molecules where these exist in proportions which do not differ greatly. 
It seems beyond doubt that in very dilute solutions of molybdotartrates 
and in the more concentrated ones of molybdotartaric acids, the mole- 
cular weights tend to assume their simple values. Similar behaviour 
was observed by Pick (A., 1912, ii, 1131) in the case of hydrofluoric 
acid. Apnalogous relations, although less well defined, hold with the 
complexes formed by malic acid, but the available data are here less 
numerous. 

Schneider’s molybdoquinic acid, 2C,H,,.0,,MoO,, and its potassium 
salt have the simple molecular weights and undergo marked ionisation, 
which varies considerably with the concentration. Cryoscopic, 
conductivity and polarimetric measurements render improbable the 
existence of a second acid of the composition C,H,,0,,MoQ,. 

Monomolybdo-oxalic acid, its sodium salt, and also sodium dimolybdo- 


oxalate have the simple molecular weights and are normally ionised. 
T. H. P. 


Synthetic Preparation of di-Glyceraldehyde. Epcar J. 
Wirzemann (J. Amer. Chem. Soc., 1914, 36, 1908—1916).—A detailed 
description is given of a method of obtaining crystalline glyceraldehyde 
in large quantities. The method followed is essentially that of Wohl 
(A., 1898, i, 556) and Wohl and Neuberg (A., 1901, i, 12), but 
certain modifications are recommended, especially in the manipulation 
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of the glyceraldehyde itself, which facilitate the production of the 
compound and its isolation in a crystalline form. E. G. 


Biochemical Preparation of 8-Ethy] Galactoside. Em. Bour- 
queLot aud G. Mouens (J. Pharm. Chim., 1914, [vii], 10, 157—163. 
Compare A., 1913, i, 498).—The conditions most suitable for the 
formation of the galactoside are as follows: Two litres of 80% ethyl 
aleohol are mixed with 100 grams of galactose and 16 grams of 
emulsin, and the mixture is kept at 38°; after eight days, a further 
quantity of emulsin is added, and the action allowed to proceed for a 
month. The mixture is then filtered, the filtrate is evaporated under 
reduced pressure, and the excess of galactose destroyed by fermentation 
with bottom yeast in the presence of dextrose. 

B-Ethyl galactoside crystallises in colourless needles, [a]j? — 7-219, 
m. p. 161—162°. W. P.S. 


The Most Appropriate Experimental Conditions for the 
Preparation of a-Methyl Glucoside and a-Ethyl Glucoside. 
A. Ausry (J. Pharm. Chim., 1914, [vii], 10, 202—207. Compare 
this vol., i, 144).—In the laboratory a-methyl glucoside is best 
prepared by working with the following proportions of reagents. To 
1800 grams of methyl alcohol is added a solution of 500 grams of 
dextrose in 4 litres of distilled water, and then 3 litres of a 10% 
maceration of dried bottom yeast, and the whole is made up to 10 litres. 
The mixture is allowed to ferment at 18—20° until the rotation of 
the solution, which to start with is +5°18’, has increased to 11°30’, 
this taking about six weeks. The liquid is then neutralised with 
calcium carbonate, boiled and filtered, and the filtrate distilled to half 
its volume under reduced pressure. The excess of dextrose is destroyed 
by fermentation with baker’s yeast, the liquid again neutralised, 
boiled and filtered, the filtrate being evaporated to dryness under 
reduced pressure. From the dry residue, the a-methyl glucoside is 
extracted with alcohol and allowed to crystallise, the yield being 
150—200 grams. a-Ethyl glucoside is similarly prepared, using the 
same proportions, the final purification being carried out by crystallisa- 
tion from ethyl acetate, and finally from acetone. W. G, 


Calcium Polysulphides. G. A. Barrer (Atti R. Accad. Lincei, 
1914, (v], 23, ii, 8—12),—In investigating the polysulphides of calcium ~ 
the author has made use of the fixation of labile hydrated salts by 
means of hexamethylenetetramive (compare Barbieri and Calzolari, A., 
191], i, 184). 

The ton a of ammonium pentasulphide and calcium chloride in 
presence of hexamethylenetetramine yields the compound, 

CaS,,10H,0,2C,H,.N,, 
which forms non-hygrosco;ic, orange-yellow prisms and dissolves in 
water with partial decomposition and separation of sulphur. Use of a 
solution of ammonium polysulphide less rich in sulphur results in the 
formation of the compound, CaS,,10H,0,2C,H,.N,, which crystallises 
in orange prisms and dissolves in water without apparent alteration. 
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Either of these compounds or a mixture of them is obtainable by the 
action of hexamethylenetetramine on calcium polysulphide solutions pre- 
pared from sulphur and either lime or calcium hydrosulphide ; the 
solutions thus obtained may contain calcium polysulphides with lower 
proportions of sulphur, but these would appear to form readily soluble 
additive compounds with hexamethylenetetramine. =. Be. 


Anhydrification of Glycine. L. Batstano (Atti R. Accad. Lincei, 
1914, |v], 23, i, 893—896).—The assumption made by Maillard 
(‘* Genése des Matiéres protéiques et des Matiéres humiques. Action 
de la glycérine et des sucres sur les acides a-aminés,” Paris) that the 
action of glycerol on glycine (compare Balbiano and Trasciatti, A., 1900, 
i, 632; Balbiano, A., 1901, i, 454) is merely that of a dehydrating agent 
is shown to be inaccurate ; when heated with naphthalene or cymene, 


glycine is also converted more or less completely into an anhydride. 
_* @ 


New Physiologically Active Derivatives of Choline. 
ArtHUR James Ewins (Biochem. J., 1914, 8, 366—373).—The follow- 
ing new bases all resemble muscarine in their physiological action, but 
not one of them is identical with the natural base. Vormylcholine, 
OH-NMe,°CH,°CH,°0-CHO, is obtained by boiling a solution of 
choline chloride in formic acid, and isolated in the form of its 
platinichloride, (C,H,,0,.N), PtCl,, orange-red octahedra from hot 
water, m. p. 255—256°. The aurichloride, C,H,,0,N-AuCl,, forms 
thin, golden-yellow hexagonal plates, m. p. 175°. Choline propyl ether, 
OH-N Me,°CH,°CH,°OPr, is prepared by acting on f-iodoethyl propyl 
ether (Karvonen, A., 1909, i, 202) with alcoholic trimethylamine 
solution. The platinichloride, (C,H,,ON),PtCl,, erystallises in orange. 
red prisms, m. p. 246°. Choline ether, 

O(CH,°CH,"N Me,"OH),, 
prepared by treating BA-di-iodoethyl ether with a slight excess of 
alcoholic trimethylamine solution, when the iodide, C,,H,,ON,I,, 
erystallises in thin, rectangular plates, m. p. 275°. The chloride forms 
rhombic plates, m. p. above 280°. The p/atinichloride crystallises in 
clusters of small prisms, m. p. 226° (decomp.) ; aurichloride, golden- 
yellow, rhombic plates, m. p. 269°. TZrimsthyl-B-cyanoethylammonium 
hydroxide, OH:NMe,*CH,*CH,°CN, is prepared from f-chloropropio- 
nitrile and trimethylamine. ‘The chloride, C;H,,N,Cl, separates in 
prisms, 228—229° (decomp.); platinichloride, brownish-yellow, 
aggregated octahedra, m. p. 249—-250° (decomp.) ; aurichloride, thin, 
golden- yellow needles, m. p. 213—214°. TZ'rimethyl- B-aminoethyl- 
ammonium hydroxide, OH-NMe,’CH,°CH,°NH,, is obtained by heat- 
ing choline nitric acid ester with the calculated amount of ammonia 
in alcoholic solution. The aurichloride, C,H,,N,(AuCl,),, crystallises 
in yellowish-brown, rectangular prisms, m. p. 263°. N-Dimethy/l- 


oxazolinium hydrowide, OH*NM yee 


°<on id o> was prepared by 


treating dimethylaminomethy] alcohol with one molecular proportion 
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of ethylene chlorohydrin. The hydroxycholine first produced then 
loses one molecule of water. The platinichloride, 

(C;H,,ON),PtCl,, 
orange-red, rectangular prisms, has m. p. 237—238°; aurichloride, 
C,H,,ON-AuCl,, golden-yellow prisms, m. p. 279°; mereurichloride, 
C, 5H,,ON,2HgCl,, hexagonal prisms, m. p. 244 245°, 

The following ethers of ‘ formo-choline ” [trimethylhydroxy- 
methylammonium hydroxide] are prepared by the action of tri- 
methylamine on the corresponding iodomethy] ethers. The methyl ether, 
OH:N Me,*CH,*OMe, was analysed in the form of its iodide, C;H, ,ONI, 
white, glistening, hygroscopic plates, m. p. 84°; platinichloride, 
(C;H,,ON),PtCl,, orange-red, rhombic prisms, m. p. 234° (decomp.) ; 
and aurichloride, C;H,,ON*AuCl,, golden-yellow needles, m. p. 
135—136°. The todide of ethyl ether, OEt‘CH,*NMe,I, thin plates, 
has m. p. 94°; platinichloride, orange-red, m. p. 241—242°; auri- 
chloride, golden- -yellow leaflets, m. p. 138—139°, The propyl ether 
iodide, OPr*CH,*NMe,I, needles, m. p. 108°; platinichloride, orange- 
red needles, m. p. 236—237°; aurichloride, golden-yellow leaflets, 
m. p. 114°. The butyl ether iodide, C,H,*O-CH,’NMe,I, glistening 
plates, m. p. 98°; platinichloride, orange-red octahedra, m. p. 
243—244° ; aurichloride, golden-yellow leaflets, m. p. 81°. 

H. W. B. 


Imide of Chlorocamphoric Acid. ANNA MANNESSIER (Gazzetta, 
1914, 44, i, 697—703. Compare Oddo and Mannessier, A, 1910, i, 
399).—When camphorimide is heated for four hours at 120—125° in a 
sealed tube with phosphorus pentachlorideand light petroleum, chlorocam- 
phorimide, m. p. 292—293°, is formed, identical with that obtained by 
Scheiber and Knothe (A., 1912, i, 542) in another way. The substance 
is very stable ; it is not affected by boiling concentrated potassium 
hydroxide, or by sodium acetate and acetic acid. The silver salt, 
C,,H,,0,NCIAg, was prepared. The methyl derivative, C,,H,,O,NCI, 
forms prismatic crystals, m. p. 146—147°. The acety/ derivative 
(prepared by the action of acetic anhydride), C,,H,,O,NClAc, has 
m. p. 160°, and is very unstable. The benzoyl derivative can be 
prepared only by means of the Grignard reaction; it crystallises in 
needles, m. p. about 200°, 

Bromochlorocamphorimide, C,,H,,0,NCIBr, forms acicular crystals, 
m. p. 172—174°, and is prepared by the action of bromine on the 
chloroimide in alkaline, aqueous-alcoholic solution. R. V.S8. 


Chlorodithiocamphorimide. Anya MANnessiER (Gazzetta, 1914, 
44, i, 703—706. Compare preceding abstract and Oddo and 
Mannessier, A., 1910, i, 399).—When chlorocamphorimide is heated 
at 200—220° with phosphorus pentasulphide until the evolution of gas 
ceases, and the mass then extracted with benzene, chlorodithiocamphor- 
imide, C,,H,,N8,Cl, is obtained ; it forms golden-yellow scales, m. p. 
179°5°. When it is boiled for some hours with alkali hydroxides, the 
solution on acidification deposits a white, amorphous substance, m. p. 
205°. Chlorothiocamphorimide dissolves unchanged in concentrated 
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sulphuric acid, giving a rose-red coloration. When heated at 250° for 
three hours in a sealed tube with quinoline, it reacts with this 
substance. On reduction with sodium and alcohol, chlorothiocamphor- 
imide yields camphidine. R. V. 8. 


The Blue Iron-cyanogen Compounds, H. E. Wittiams (J. 
Chem. Met. Min. Soc. S. Africa, 1914, 15, 1—5).—See P., 1913, 29, 
32. 


Action of Nitric Acid on Iodoanil. LatHam Ciarke and E. K. 
Botton (J. Amer. Chem. Soc., 1914, 36, 1899—1908).— By the action of 
nitric acid on chloranil, Stenhouse (T., 1870, 8, 6) obtained chloro- 
picrin and oxalic acid. It has now been found that the action of nitric 
acid on iodanil is quite different ; the products in this case are iodic 
anhydride and di-iodomaleic acid, but neither iodopicrin nor oxalic acid 
can be detected. 

Sodium di-iodomaleate forms smal], white plates. The aniline salt, 
O,1,(CO,H),,NH,Ph, decomposes at about 152°; when heated with 
glacial acetic acid it is converted into the phenylimide, C,1,(CO),NPh, 
m. p. 17]—172°, which crystallises in small, yellow prisms, and 
reacts with aniline to form anilinomalephenylimide. In preparing 
di-iodomalephenylimide, another compound, m. p. 261°, is sometimes 
obtained which forms small, yellow needles and is probably anilino- 
iodomalephenylimide. When di-iodomaleic acid is heated with 
p-toluidine and glacial acetic acid, p-toluidinomale-p-tolylimide is 
produced. By the action of "phenylhydrazine on di-iodomaleic acid, 
the phenylhydrazide, C,I,(CO),N-NHPb, m. p. 170°, is obtained 
together with a smaller quantity of a substance, m. p. 226° (decomp.). 

When di-iodomaleic acid is heated with water at 100° in a sealed 
tube, there are obtained carbon dioxide, formaldehyde, hydriodic acid, a 
little free iodine, and a brown oil from which two white, crystalline 
substances can be isolated. These substances were not completely 
investigated, but one of them, m. p. 95—96°, may possibly be 
di-iodoacetic acid, and the other, m. p. 182—184°, penta-iodoethane. 

i. G. 


Azoimide of a-Naphtbylcarbamic Acid. Action of Grignard’s 
Reagent on the Azoimides of Carbamic Acid. E. Otivert- 
Manpala (Gazzetta, 1914, 44, i, €62—670).— a-Naphthylcartamoyl- 
azoimide, C,,H,"NH°CO°N,, is ol tained by the interaction of a-naphthyl- 
carbimide and azoimide (or sodium azoimide and hydrochloric acid) in 
ethereal solution; it forms silky crystals, m. p. 119—_120°. When 
treated with an alcoholic solution of phenylhydrazine, it yields 
phenyl-a-naphthylsemicarbazide, NHPh:NH-CO-NH:C,,H., which 
forms silky crystals, m. p. 225—226°. The semicarbazide is oxidised 
by ferric chloride to the corresponding azo-compound, C,,H,,ON,, which 
begins to decompose at 170°, but melts sharply at 183—184°. 

a-Naphthylearbamoylazoimide reacts with p-bromopheny)hydrazine, 
giving p-bromophenyl-a-naphthylsemicarbazide, 

C,H, BreNH-NH:CO-NH-C,,H., 
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m.p. 230°. On oxidation with ferric chloride, or, better, by the action 

of nitrous acid, it yields the corresponding azo-derivative, 
C,,H,,ON,Br, 

which forms golden-yellow leaflets, m. p. 163—164°. 

On treatment with bromine in benzene solution, 4-bromo-a-naphthyl- 
carbamoylazoimide, C,,H,ON,Br, is obtained ; it forms silky needles, 
m. p. 150° (decomp.). When treated with aniline, it yields s-phenyl- 
4-bromo-a-naphthylcarbamide, NHPh:CO-NH:C,,H,Br, which forms 
acicular crystals, m. p. 235° (decomp.). When boiled with alcoholic 
sodium hydroxide, 4-bromo-a-naphthylearbamoylazoimide yields 
s-di-4-bromo-a-naphthylcarbamide, CO(NH:C,,H,6r),, which crystallises 
in silky needles, m. p. 145—146°. 

On boiling p-bromoaniline with a-naphthylearbamoylazoimide in 
alcoholic solution, s-p-bromophenyl-a-naphthylearbamide, 

C,,H,-NH-CO:NH:C,H,Br, 
m. p. 252°, is obtained. 

When ethylcarbamoylazoimide is subjected to the Grignard reaction 
with magnesium phenyl bromide, ethylbenzamide, NHEt*COPh, is 
produced. Similarly, from phenylearbamoylazoimide, pheny!lbenzamide 
is obtained. Phenylearbamoylazoimide and magnesium ethyl iodide 
yield pheny]propionamide. R. V. 8. 


The Question of Priority in Connexion with the Replace- 
ment of Alkyloxyl by means of Magnesium Alkyl Haloids. 
‘Ernst Spitn (Ber., 1914, 4'7, 2260—2261).—A denial of the claim 
for priority recently advanced by Tschitschibabin and Jelgasin (this 
vol., i, 1065). a UO We 


Study of the Reaction of Alkali Salts of Sulphonic Acids 
with Alkali Phenoxides by Dry Distillation. Epear H. Notiau 
and Lioyp C. Danigzs (J. Amer. Chem. Soc., 1914, 36, 1885—1891). 
—The preparation of phenols by the interaction of aikali sulphonates 
and hydroxides suggested that aromatic ethers should be similarly 
obtainable from alkali sulphonates and phenoxides. Experiments 
have therefore been carried out on the dry distillation of alkali 
sulphonates with alkali phenoxides and have shown that this is a 
convenient method for preparing ary] ethers of phenols. The yields 
are smaller than those obtainable by Ullmann and Sponagel’s method 
(A., 1907, i, 38), but, in some cases, the compounds used can be more 
directly prepared. The reaction ;robably takes place in accordance 
with the equation: R*SO,M + R’OM=R’-OR+M,S0,, in which R 
may be the phenyl radicle or one of its homologues, provided that 
no long side-chain is present, or a methyl group, whilst R’ may 
be a phenyl or aminopheny] radicle. 

The following ethers have been prepared by this method: Diphenyl 
ether; phenyl p-tolyl ether; phenyl o-4-xylyl ether, C,H,Me,*OPh, 
m. p. 35—37°, b. p. 104—105° (corr.)/49°4 mm., which forms short, 
colourless needles; p-aminodiphenyl ether; phenyl o-amino-p-tolyl 
ether, NH,°C,H, Me: OPh, b. p. 102—104°/67°4 mm. ; phenyl thymyl 
ether ; and anisole, Kk. G. 
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Dibenzylthioresorcinol and Dibenzylthioquinol {1 :3- and 
1 :4-Dibenzylthiolbenzenes]. Crsare Finzi (Gazzetta, 1914, 44, i, 
598—607).—{ With Virrorta Furtorri].—1 : 3-Dibenzylthiolbenzene 
has m. p. 60° (Zincke and Kriiger, A., 1913, i, 45, gave 50°). When 
an ethereal solution of the substance is treated with bromine, a 
dibromo-derivative, C,,H,,S,Br,, is obtained ; it crystallises in large 
tablets, m. p. 107°. When 1 : 3-dibenzylthiolbenzene is kept in contact 
with concentrated nitric acid, a mononitro-derivative, C,,H,,O,NS,, is 
obtained ; it forms yellow prisms, m. p. 92°. 

1 : 4-Dibenzylthiolbenzene, C,H,(S*CH,Ph),, is obtained by con- 
densation of thioquinol with benzyl chloride in the presence of sodium 
hydroxide. It forms lustrous scales, m. p. 127°. When treated with 
hydrogen peroxide, potassium dichromate and acetic acid, or nitric 
acid, it yields the sulphoxide, C,,H,.0,S,, m. p. 241°. On treatment 
with hydrogen bromide or hydrogen iodide, the sulphoxide yields only 
1: 4-dibenzylthiolbenzene. The sulphone, C,,H,,0,S,, is obtained by 
boiling an acetic acid solution of 1:4-dibenzylthiolbenzene with 
hydrogen peroxide ; it becomes brown at 280° and melts at about 310°. 

1 : 4-Dibenzylthiolbenzene reacts readily with bromine in chloroform 
solution, yielding a perbromide, C,,H,.S,Br,, which is a red, crystalline 
substance, m. p. 85°. On keeping or on boiling with alcohol, the 
perbromide loses all its bromine, leaving 1 : 4-dibenzylthiolbenzene. 
When the perbromide is boiled with water or alkali, however, the 
sulphoxide m. p. 241° is formed. 

1 : 4-Dibenzylthiolbenzene periodide, C,,H,.S,I,, forms brown crystals, 
m. p. 120°. It is much more stable than the perbromide. It decom- 
poses very slowly when boiled with water, rapidly when boiled with 
alkali, but 1:4-dibenzylthiolbenzene is formed, not the sulphoxide. 
The sulphoxide is produced, however, when the periodide is shaken 
with silver acetate in acetic acid solution. R. V. 8. 


Periodides of Acid Amides and their Additive Products with 
Metallic Salts. Substances of Exceptionally High Molecular 
Weight. F. J. Moore and Rurn M. Tuomas (J. Amer. Chem. Soc., 
1914, 36, 1928—1937).—In the course of an investigation of benzoyl- 
bromoamide (Moore and Cederholm, A., 1906, i, 831), an attempt was 
made to prepare benzoyliodoamide for comparison by dissolving iodine 
in an aquevus solution of sodium hydroxide, adding powdered benz- 
amide and acidifying with acetic acid. Instead of the desired com- 
pound, however, a periodide, 3C,H,-CO-NH,,NalI,I,, was produced, 
which crystallised in long, slender, green needles. This substance can 
be readily prepared by heating a mixture of benzamide, sodium iodide, 
and iodine with water or nitrobenzene. The corresponding potassium 
compound, m. p. 128—130°, was also prepared. A perbromide of 
similar character was obtained from benzamide, potassium bromide, and 
bromine. Benzamide, potassium bromide, and iodine yield a compound 
which forms greyish-green needles. Dibenzamide, potassium iodide, 
and iodine furnish a green substance, resembling the corresponding 
benzamide compound. The compound, 2C,H,*CO-NH,,HI,I,, was 
obtained in the form of flakes with a greenish-black iridescence. 

The bariwm and copper compounds, 6C,H,-CO*NH,,Bal,,[, and 
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80,H,*CO-NH,,Cul,I,, are described. Cobalt and nickel iodides yield 
similar products. The compounds, (3C,H,*CO-NH,,KI,I,).7,Hglo, 
m. p. about 50°, and (3C,H,*CO-NH,,KT, Ty) Pb, are remarkable for 
their exceptionally high molecular weight, that of the latter being 
5160. A crystalline compound of benzamide, mercuric iodide, hydrogen 
iodide, and iodine was prepared, but was too unstable for analysis. 

Indications were obtained of the formation of similar periodides from 
p-toluamide, p-bromobenzamide, phthalimide, benzenesulphonamide, 
and various anilides. Succinimide yields the compound, 

4C,H,0,N,KI,L,, 
which has already been described by Piutti (A., 1896, i, 364). 
E. G. 


Dinitro-m-arylealicylic Acids, Mononitro-m-arylsalicylic 
Acids, and m-Nitroxanthones, and their Derivatives. AtTTILI0 
Purcortr (Gazzetta, 1914, 44, i, 641—646).—The m-dinitroary]sali- 
cylic [dinitro-o-aryloxybenzoic] acids described below are prepared by 
heating sodium 2-chloro-3 : 5-dinitrobenzoate with the sodium deriva- 
tives of phenols and cresols at a temperature not greater than 140°. 

3 :5-Dinitro-2-phenoxybenzotc acid, OPh*C,H,(NO,),*CO,H, forms pale 
yellow crystals, m. p. 148°. Its ethyl ether has m. p. 98°. 

3 : 5-Dinitro-2-0-tolyloxybenzoie acid forms pale yellow crystals, 
m. p. 130°. Its ethyl ether has m. p. 88°. 

3 : 5-Dinitro-2-m-tolyloxybenzoie acid erystallises in yellow needles, 
m. p. 164°. 

3 : 5-Dinitro-2-p-tolyloxybenzoic acid has m. p. 157°5°. 

When 3 : 5-dinitro-2-phenoxybenzoic acid is treated with concentrated 
sulphuric acid on the water-bath, it does not yield the corresponding 
xanthone ; at a higher temperature (about 150°) it is sulphonated, 
yielding the sulphonic acid, SO,H*C,H,°O-C,H,(NO,),"CO,H, which 
crystallises in scales, m. p. above 350° (decomp. ). 

The following acids were obtained from 2-chloro-3-nitrobenzoic acid 
in the same way as those already described, but copper powder must 
be added as a catalyst and a temperature of 170° is needed. 

3-Nitro-2-phenoxybenzoic acid forms colourless needles, m. p. 168°. 

3-Nitro-2-0-tolyloxybenzoic acid forms colourless leaflets, m. 
187—188°. The corresponding m- and p-acids have m. p. 172° and 
165°, respectively. 

3-Nitro-2-methylisopropylphenoxybenzoic acid (from thymol) forms 
colourless leaflets, m. p. 177°. 

3-Nitro-2-m-hydroxyphenoxybenzoice acid has m. p. 212°. 

3-Nitro-2-phenoxybenzoic acid when treated with sulphuric acid on 
the water-bath readily yields the corresponding nitroxanthone, 

C,,H,O,N. 
This on reduction with ammonium sulphide give the aminoxanthone, 
C,,H,O,N, which forms yellow lamin, m. p. 205°, and gives an acetyl- 
derivative, C,,H,,0O,N, m. p. 178°. The aminoxanthone can be 
diazotised. The solution of the diazo-compound on boiling yields 
hydroxyxanthone. The diazo-compound gives a yellow precipitate 
with phenol, and a scarlet precipitate, m. p. 255°, with B-naphthol. 
R. V.8. 
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Sulphosalicylic Acid and its Hexamethylenetetramine Salts. 
J.D. Rrepet (Chem. Zenir., 1914, i, 1896—1897 ; from Riedel’s Ber., 
1914, 17—23) —When crystallised from water and dried below 100°, 
sulphosalicylic acid contains 2H,O, and has m. p. 108—115°; the 
anhydrous acid is obtained by drying the substance at 105° for a long 
time ; it decomposes at about 200°. The ready solubility of sulpho- 
salicylic acid in water does not afford a means of detecting the presence 
in it of salicylic acid, since the solubility is not affected by quantities 
of up to 4% of the latter. Hewxal (primary) and nzohexal (sec.- 
hexamethylenetetramine sulphosalicylate) each contain 1H,O. The 
former decomposes at about 190° and the latter at 180° (compare this 
vol., i, 45). Hewal may be obtained in the anhydrous state by drying 
under reduced pressure at 100°, but neohexal decomposes under these 
conditions. Anhydrous neohexal may, however, be prepared from 
anhydrous sulphosalicylic acid, hexamethylenetetramine and absolute 
alcohol ; it crystallises in prisms, m. p. 180°. W. P.S. 


m- and p-Phenylenedithiolacetic Acids. C. Finzi (Gazzetta, 
1914, 44, i, 579—587. Compare this vol., i, 294).—m-Phenylenedi- 
thiolacetic acid, C,H,(S-CH,*CO,H),, can be obtained by the condensa- 
tion of thioresorcinol with chloroacetic acid in alkaline alcoholic 
solution ; it erystallises in triclinic prisms, m. p. 132°. The silver salt, 
C,,H,0,8,Ag., was prepared. The aniline salt, 

C,H,(S-CH,*CO,H),,N H,Ph, 
has m. p. 134°. The acid yields a monobromo-derivative, 
C,H, Br(S-CH,°CO,H),, 
m. p. 164°. When the acid is oxidised with hydrogen peroxide, the 
corresponding sulphoxide and sulphone are obtained as white, amorphous 
substances. Their silver salts have the compositions C,,H,O,S,Ag, 
and C,,H,O,S,Ag,, respectively. 

p-Phenylenedithiolacetic acid, C,H,(S*CH,°CO,H),, is obtained by 
the condensation of thioquinol and chloroacetic acid in alcoholic 
solution ; it crystallises in slightly yellow prisms. The sodium salt, 
C,,H,0,S,Na,, and the silver salt, C,,H,O,S,Ag,, were prepared. The 
aniline salt, C,H ,(S*CH,°CO,H),,2NH,Ph, forms long prisms which 
soften at 123° and are completely melted at 163°. The su/phowide has 
m. p. 168° (decomp.) and gives a silver salt, C,,H,O,S,Ag,. The 
sulphone bas m. p. 226° (decomp.) and gives a silrer salt, C,,H,O,S,Ag,. 
p-Phenylenedithiolacetic acid does not react with bromine. 

As thioquinol is present in all samples of thioresorcinol, small 
quantities of p-phenylenedithiolacetic acid are produced in the prepara- 
tion of m-phenylenedithiolacetic acid ; their removal can be effected by 
carrying out the condensation in particular conditions which are 
described. R. V. 8. 


Identity of Hydronaringenin with Phloretin. H. Heryricn 
Franck (Chem. Zentr., 1914, ii, 253—254; from Beitr. Phys. 1, 
179—186).—By the catalytic hydrogenation of naringenin (Tutin, 
T., 1910, 9'7, 2054) in alcohclic solution with palladous chloride and 
hydrogen, a dihydronaringenin identical with phloretin was obtained. 
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The tetra-acetyl derivative forms prismatic plates, m. p. 96°. When 
heated with aqueous potassium hydroxide in a reflux apparatus, 
dibydronaringenin yields pbloroglucinol and p-hydroxycoumaric acid. 
Phloretin obtained by the hydrogenation of naringenin failed to 
induce glycosuria when 1-5 gram was given to a dog (10 kilos.). The 
positive results obtained with commercial phloretin are due to the 
presence of phlorrhizin which was found in amounts up to 30%. 


H. J. M. 


Catalytic Decomposition of Borneol in the Presence of 
Metals and of Metallic Oxides. J. Atoy and V. Brustier 
(J. Pharm. Chim., 1914, [vii], 10, 49—51).—Borneol is converted into 
camphor and hydrogen when it is slowly passed over hot, finely-divided 
copper. The yield of camphor increases regularly from 240° to 
280—300°, and is quantitative at the latter temperature if the vapours 
are led sufficiently slowly over the copper. Above 300°, the proportion 
of camphor decreases ; at 350° it is still considerable, but above 400° 
yellow liquids are formed resembling the terpenes. With reduced 
nickel, camphor is obtained at 350°, whilst at 450° liquid terpenes are 
produced. Iron gives less satisfactory results. 

The behaviour of borneol in the presence of the oxides of aluminium, 
tungsten, uranium, and thorium has also been studied ; the latter gives 
the best yields. The experiments are performed in the same manner 
as with the metals ; the most favourable temperature is 350° and must 
not exceed 400°. The product is a pale yellow liquid, b. p. 150—180°, 
D*° 0°8637, 17° 1°472, ap +1:46°. On fractionation it yields pinene, 
b. p. 156—160°, D®® 0°871, n° 1:472, and a smaller portion, b. p. 
175—180°, the nature of which could not be definitely proved. 

Tergenes are also formed by the decomposition of borneol in the 
presence of copper at about 400°, and the product can be separated 
into bicyclic terpenes, b. p. 155—160°, D®° 0°860, and monocyclic 
hydrocarbons, b. p. 170—175°, D*° 0-850, H. W. 


Action of Ammonium Hydrogen Sulphide on Thujone and 
on Carone. CU. AGosTINELLI (Gazzetta, 1914, 44, ii, 111—115).— 
When heated in alcoholic solution with ammonium hydrogen sulphide, 
thujone is transformed into isothujone, this then reacting further with 
the sulphide to form a mixture of polysulphides; among the products 
of decomposition of the latter, only thioisothujone could be detected. 

Under similar treatment, carone yields no isomeride, although its 
transformation into carvenone, which is effected readily by the action 
of heat or of concentrated sulphuric acid, would be expected. The 
products obtained were sulphides of the compositions (C,,)H,,),S and 
C,,H,35;. T. B. P. 


Essential Oil of Artemisia arborescens, L. T. Jona (Ann. 
Chim. Applicata, 1914, 2, 63—68).—Distillation of 2 quintals of the 
dried shoots of Artemisia arborescens yielded 1140 grams of a dark blue, 
son.ewhat viscous, aromatic oi], D! 0°9458, saponification number 29:3, 
acid number 9°8, ester number 19°5, ester number afier acetylation 
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50°0; it remains clear at —15°. The oil contains: (1) 13°94% of 
alcohols of the formula C,,H,,O, consisting of thujol and a small pro- 
portion of another alcohol, which is apparently borneol ; 8°58% of the 
alcohols are in the free state and the remaining 5°36% in the form of 
esters of fatty acids. (2) Formic, acetic, isovaleric, pelargonic, 
palmitic and stearic acids, partially esterified by the above alcohols. 
(3) About 13% of B-tanacetone. (4) Various hydrocarbons of high 
boiling points. 7. BF. 


Oils of the Coniferze. I. The Leaf and the Twig Oils of 
Cuban and Longleaf Pines and the Cone Oil of Longleaf 
Pine, A. W. Scorer (J. Ind. Eng. Chem., 1914, 6, 723—727).— 
The percentage compositions of the oils were found tobe as 
follows : 


Cuban. Longleaf. 
Leaf and a ~ 
twig. Leaf andtwiyg. Leaf. Cone. 

Furfuraldeliyde.............00... trace trace trace trace 
err 4 8—9 2 39—40* 
l-Camphene .......+. peneawentnen 10 13—14 12—13 12 
DIO nevcknceebieasscnn-acves 35—36 44 50 25 
Berean reer 8 5 5 6—7 
Borny] ester (as acetate)...... 3°5 2°4 2 14 
Free alcohol (as /-borneol) ... 11°4 10°0 9°8 7°6 
PATRON sesisccscsvsnbecesene 18—19 10—11 11 1—2 
Be, OUcnc cndcee. an cencnsnesous 9 6 7°5 6°5 


* d-a-Pinene. 


W. P.S. 


Components of MHssential Oil of Santolina chame- 
cyparissus. L, Francesconrand N. Granata (Gazzetta, 1914, 44, ii, 
150—162. Compare A., 1911, i, 1001; 1912, i, 38).—This essential 
oil contains two isomeric unsaturated ketones, termed a- and f- 
santolinenones. The a-compound is optically inactive and probably 
racemic, since its molecule contains an asymmetric carbon atom and 
its hydroxylamino-oxime can be separated by means of d-cam- 
phorsulphonic acid into the two antipodal forms, The f-ketone 
is also inactive and probably racemic. The oil contains further a 
levorotatory y-ketone, yielding a dextrorotatory oxime. ‘I'hese three 
ketones do not combine readily with sodium hydrogen sulphite or with 
free hydrazine and do not yield crystalline products with phenyl- 
hydrazine, bromophenylhydrazine or bromine. With hydroxylamine, 
the a-compound gives first the oxime and thea the hydroxylamino-oxime, 
but no simple hydroxylamine ; the 8-ketone yields no hydroxylamino- 
oxime, but a liquid oxime or the hydroxylamine, one or the other pre- 
dominating according to the conditions ; the y-compound gives only an 
oxime, and appears to be saturated and of the camphor type. The 
separation of the three ketones is described. 

Like most oximes of saturated and unsaturated ketones, those of a- 
and #-santolinenones yield the corresponding ketones when treated 
with acids, which do not effect isomerisation of these ketones. Con- 
sequently the double linking cannot be so placed that it migrates 
readily, its a:B-position being thus confirmed. The oxime of 


ee 
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y-santolinenone is not easily converted into the ketone by the action 
of acid and thus resembles camphoroxime. 

7 Senteninenensnntens, C,)H,,ON, forms large, rounded prisms, m. p. 
116—117°, [a], +41°. Its hydrochloride forms long prisms, m. p. 
148—151°, [a], + 64°31°. T. H. P. 


Mesobilirubin. Hans Fiscuer (Ber., 1914, 4'7, 2330—2333).—It 
was recently stated (this vol., i, 888) that bilirubin, like hemin, may 
be reduced to a substance which yields methylethylmaleimide on sub- 
sequent oxidation. This substance, mesobilirubin, is now described, 
When shaken with sodium amalgam, it is further reduced to hemi- 
bilirubin, and, on the other hand, it is formed when hemibilirubin is 
heated with potassium methoxide. The by-product II, which is formed 
during the reduction of the bile pigment to hemibilirubin, also yields 
mesobilirubin under the latter conditions. There is, therefore, the 
same connexion between these compounds that there is between hemin, 
mesoporphyrin and porphyrinogen, and it is suggested that the name 
“ hemibilirubin,” which gives a wrong idea of the relative weight of 
the molecule, should give place to mesobilirubinogen. 

For the preparation of mesobilirubin, C,.H,,0,N, or C,,H,,0,N,, 
bilirubin was dissolved in 0°1V-sodium hydroxide and shaken with 
colloidal palladium in presence of hydrogen, using three portions of 
2 c.c. of a 1% solution of the preparation for 5 grams of the pigment. 
The new pigment was then precipitated by acetic acid and obtained in 
sulphur-yellow, slender, felted needles or stout prisms, m. p. 315° 
(decomp.) which responded to Gmelin’s reaction, but not to Ebrlich’s 
aldehyde test. 

During the distillation of a mixture of the esters of bilirubic and 
isophonopyrrolecarboxylic acids (this vol., i, 430) a deep yellow com- 
pound separated, which is now identified as an oxidation product, 
namely, methyl xanthobilirubate, C,,H,,0O,N,. It forms slender prisms, 
m. p. 212°. J.C. W. 


The Pigments of Fusarium. Bezssonorr (Compt. rend., 1914, 
159, 448—450).—Using the method of Willstitter and Mieg 
(compare A., 1907, i, 865) the author has isolated two pigments from 
the colouring matter of Fusarium orobanchus, one a yellow anthocyanin 
pigment, soluble in water and alcohol, the other a red carrotene. The 
latter is identical with that described by Willstitter and Mieg, with 
respect to its behaviour towards solvents, being, however, more soluble 
in chloroform than in carbon disulphide. It crystallises in plates. It 
changes colour in solution under certain conditions, a violet modifica- 
tion being obtained in alcoholic solution, reddish-violet in solution in 
benzene, and yellow after boiling in cymene. The three modifications 
show a broad absorption band at the left of the spectrum and two 
narrow bands between this and the middle of the spectrum, all the 
bands showing gradual displacement in passing from the violet to the 
yellow modification. The yellow anthocyanin pigment crystallises on 
evaporating its aqueous solution, and is always accompanied by sugar. 
It behaves as a weak acid and readily combines with bases. 

W. G. 
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1: 1:4-Trimethylcoumaranone. K. von Auwers (Ber., 1914, 
47, 2334—2350).—In continuation of a study of l-alkyleoumaranones 
(compare A., 1912, i, 1009) attempts have been made to prepare a 
1: 1-dialkyl derivative. In view of the mobility usually displayed by 
a halogen atom when attached to a tertiary carbon atom, it was ex- 
pected that m-a-bromoisobutyryl-p-cresol, OH*C,H,Me-CO-CMe,Br, 
would even more readily suffer condensation to a coumaranone than do 
the a-halogenated o-acetyl- or o-propionyl-phenols. Indeed, it did not 
seem to be improbable that the coumaranone would be formed directly 
during the preparation of the butyryl derivative by the condensation 
of a-bromo-isobutyryl bromide with p-tolyl methyl ether. However, 
the sole product of this Friedel-Craft’s synthesis is the above m-a- 
bromoisobutyry!-p-cresol (80% yield), which is all the more remarkable 
since, under the influence of aluminium chloride, the bromine might at 
least have been replaced by chlorine. When treated with zinc dust 
and acetic acid, the compound simply yielded m-isobutyryl-p-cresol 
(future communication), whilst, under the influence of alkaline agents, 
it merely exchanged bromine for hydroxyl], to form the tertiary alcohol, 
OH:C,H,Me-CO-CMe,°OH. Strange to say, this compound was quite 
stable towards such dehydrating agents as formic acid, phosphorus 
trichloride, 30% sulphuric acid, alcoholic hydrogen chloride or potassium 
hydrogen sulphate. Since the desired condensation could not be 
effected by the above schemes, the action of organic bases on the 
a-bromoisobutyryl-p-cresol was tried. It was found that dimethyl- 
and diethyl-anilines bring about the desired end, whereas pyridine, in 
an unaccountable manner, yields p-hydroxytoluic acid. The most 
characteristic derivative of the new 1:1 : 4-trimethylcoumaranone is 
the semicarbazone. It was expected that this compound would yield 
1:1:4-trimethylcoumaran when heated with sodium ethoxide, which 
seemed, at first, to be the case, for an apparently indifferent oil of the 
right percentage composition was obtained. Later, this was 
recognised, however, as a weak phenol, namely, 2-hydroxy-5-ww-tri- 
methylstyrene (compare o-hydroxy-aa-diphenylethylene, Stoermer and 
Kippe, A., 1904, i, 182), formed by the addition of water to the 
coumaran, with opening of the ring, followed by elimination of water 
from the tertiary alcohol, thus: 


M Lal BP» OH-0,H,Me-CH,*CMe,"OH 
: » sr) | —H,O 
Vv \0% OH-C,H,Me-CH:CMe, 


This phenol was also synthesised by the action of magnesium «sopropyl 
bromide on p-homosalicylaldehyde. Most of its derivatives proved to 
be oils, but it yielded the well-defined 4 w-w-trimethylstyroxyacetic acid 
when warmed with chloroacetic acid. 

The above compounds form material for spectro-chemical investiga- 
tions which will be described later. 

m-a-Bromoisobutyryl-p-cresol, OH*C,;H,Me-CO-CMe,Br, is a pale 
yellow oil, b. p. 154°/12 mm., 156—157°/13 mm., 166—167°/22 mm., 
D?* 1°3669, D? 1°370, nm, 156400, my 1°57141, nz 1°59245, n, 1°61218, 
at 22°3°, mi 15724, and its acetate has b. p. 182—183°/17 mm., 
D®? 13173, Di? 1:324, n, 1°52435, np 1°52883, ng 154054, at 25°7°, 
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n> 15314. The cresol gradually dissolves in dilute aqueous sodium 
hydroxide, yielding m-a-hydroxyisobutyryl-p-cresol, which crystallises 
from light petroleum in small, flat, yellow, sparkling prisms, m. p. 
55—56°. It has b. p. 161—162°/18 mm., Di} 1:0943, nm, 1°52824, 
my 1°53470, mg 1°55342, nm, 1°57053 at 54°, gives a violet coloration 
with ferric chloride, and is readily oxidised by hydrogen peroxide to 
acetone and p-hydroxytoluicacid. Its diacetate, C,,H,,0,, forms glisten- 
ing, rhombic plates and long, flat needles, m. p. 57°, b. p. 182—187°/18 
mm., and its methyl ether, OMe*C,H,Me-CO-CMe,-OH, prepared by 
means of methyl sulphate or sodium and methyl iodide, separates from 
light petroleum in long, flat, lustrous prisms, m. p. 51—51°5°, b. p. 
160—164°/24 mm. The semicarbazone, C,,H,,0,N;,, is quickly formed 
at 30—40°, and crystallises in slender needles, m. p. 227—228° 
(decomp.). The semicarbazone of the methyl ether, C,,H,,O,N,, may 
be prepared from the foregoing semicarbazone, but more readily from 
the methyl ether, in slender, white needles, m. p. 188—189°. 


1: 1:4-Zrimethylcoumaranone, C,H Me<O°>oMe,, is best pre- 


pared by boiling the above m-a-bromoisobutyryl-p-cresol with diethyl- 
aniline, pouring the solution into cold, dilute sulphuric acid, converting 
the distilled oil into the semicarbazone, decomposing this by means of 
concentrated oxalic acid solution and redistilling. It forms colourless, 
lustrous prisms, m. p. 34—35°, b. p. 137°/10 mm., 1459/18 mm. The 
physical constants for two specimens are given, the more trustworthy 
being b. p. 159°5—161°5°/26 mm., D?* 1/1144, D? 1-115, m, 1°54868, 
Mp 1°55475, mg 157109, m, 1°58711, at 20°6°, n> 15550, It is quickly 
oxidised by hot hydrogen peroxide to p-homosalicylic acid. Its semi- 
carbazone forms small, white, glistening needles, m. p. 232°, and its 
oxime has m. p. 128—129°, and sublimes on the water-bath. When 
the semicarbazone is heated with sodium and alcohol at 160—170° for 
some hours, it is converted into 6-hydroxy-3-ww-trimethylstyrene, which 
separates, when the solvent is removed and the residue is diluted with 
water, as a pleasant smelling, colourless oil, b. p. 114—117°. A purer 
specimen, b. p. 121—121°4°/13 mm., was obtained by the interaction 
of magnesium isopropyl bromide and p-homosalicylaldehyde. The 
tertiary carbinol which is first formed gradually suffers the necessary 
loss of water on distillation under 20 mm. pressure, but it is best not 
to attempt to expedite this by using dehydrating agents. The com- 
pound is a phenol for it dissolves in concentrated sodium hydroxide, 
forms a methyl ether, C,,H,,0, b. p. 117-°2—117°6°/11 mm., and reacts 
with chloroacetic acid in alkaline solution, yielding 4-methyl-2-iso- 
butenylphenoxyacetic acid, CO,H-CH,*O°C,H,Me-CH:CMe,, in silky, 
white needles, m. p. 80—81°. J: C. W. 


Organic Syntheses by Means of Sunlight. X. Behaviour 
of Vegetable Alkaloids towards Ketones. E. Paterno [with 
G. Cmrri and R. pe Fazt] (Gazzetta, 1914, 44, ii, 99—111. Com- 
pare this vol., ii, 321).—The tollowing pairs of compounds have been 
exposed to the action of light for some months and the resulting 
products investigated. 


VOL. CVI. 1. 49 
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Coniine and benzophenone yield benzopinacone, indicating that the 
alkaloid loses hydrogen. 

Nicotine and benzophenone give the compound, 

N—CH N(CH,°CPh,*OH)-CH, 
CH<Mon: cH?’ CH<on oe , 
erystallising in needles, m. p. 151158. 

Sparteine and acetophenone yield acetophenonepinacone and a 
gelatinous base, the platinichloride of which has the composition, 
OC, ;H..N.,C,H,O,H,PtCl, (?) ; the base exhibits colloidal properties and 
shows shining, red granules of ultramicroscopic dimensions. 

Sparteine and benzophenone: give benzopinacone and a yellow base, 
which is apparently an additive compound. 

Piperine and benzophenone yield benzopinacone, a white compound, 
m. p. 158—165°, and a small proportion of a yellow compound, m. p. 
about 200°. 

Papaverine and acetone remain without apparent change. 

Strychnine and acetophenone yield an amorphous, yellow compound, 
turning brown but not melting at 280°, and forming a picrate which 
corresponds with that of a compound of 1 mol. of strychnine with 
2 mols. of the ketone. On prolonged exposure to air at 100°, this 
compound loses about 10% of its weight, and when left under a bell- 
jar in presence of acetophenone, absorbs the latter in large proportion, 
as much as 76% being taken up in about three and a-half months. 
The compound has marked emulsifying properties. 

Strychnine and benzophenone seem to yield a polymeride of strych- 
nine capable of absorbing large proportions of the ketone. The 
resulting product is a yellow, amorphous substance which does not 
melt at 300°. 

Narceine and acetone give: (1) A base which forms shining Jaminz, 
m. p. 231—232°, and is apparently a dehydrated narceine of the 
formula C,,H,,O,N ; its platinichloride and picrate, m. p. 186—187°, 
were analysed ; cryoscopic measurements in acetic acid gave indefinite 
results ; (2) a base, C,,H,,O,N (?), which crystallises in plates, m. p. 
156—160°, and forms a hydrochloride, m. p. 196—197°, and a platini- 
chloride. 

Narceine and acetophenone yield an intensely reddish-brown, amor- 
phous powder, beginning to decompose at about 220°. 

Narceine and benzophenone give a reddish-brown crystalline com- 
pound which is being examined further. ZT. HB. FP. 


Investigations of the Morphine Alkaloids. I. J. von Braun 
[with O. Kruper and E. Aust] (Ber., 1914, 47, 2312—2330).— 
According to the formule usually assigned to morphine and thebaine 
(compare Knorr and Hérlein, A., 1907, i, 789) there is, in each case, a 
double linking in the Py-position with regard to the nitrogen atom. 
The author has shown, in a number of papers (compare A., 1910, i, 
189) that cyanogen bromide readily ruptures such a chain at the 
nitrogen atom, rather than remove a methyl group from that atom. 
Applying this reaction to acetylated a-methylmorphimethine (indefinite, 
dark oils are formed if the hydroxyl groups in these alkaloids are not 
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protected), which has no double linking in the Py-position, it is found 
that the compound behaves like trimethylamine or dimethylaniline, 
the basic group, *NMe, being converted into the non-basic group 
‘NMe°CN. This shows that the complicated structure of the other 
parts of the molecule does not interfere with the specific action of the 
cyanogen bromide, Thebaine, however, does not lose the N-methyl 
group, but seems to combine directly with the reagent. Morphine and 
codeine, on the other hand, in the form of their acetyl derivatives, do 
not suffer rupture of the ring, but exchange a N-methyl group for 
cyanogen. Dihydromorphine, dihydrocodeine, and, probably, tetra- 
hydrothebaine (Oldenberg, A., 1913, i, 1093) behave in the same way. 
The author therefore draws the conclusion that the particular double 
linking in morphine and codeine is not in the fy-position, that is 
either 8:14 or 13:14, and 
a suggests that, in contrast to 
H PA Men/~ \ H thebaine, there is no double 
a linking, but rather a bridge 
S i Sy. between the atoms 6 and 8. 
—< ae ; 
Mi oo a | \A The annexed formula is 
= HC 7 UH therefore proposed for mor- 
Me phine. This would help to 
\/ explain many of the pro- 
O blems connected with the 
constitution of morphine ; 
among others, the facts that it is very difficult to eliminate hydrogen 
chloride from chloromorphide and to combine bromine with the 
alkaloid. 

The cyano-acetyl derivatives, obtained from morphine and codeine, 
have also been hydrolysed, first to the acetyl-free compounds, and 
finally to normorphine and norcodeine. The discovery of the latter 
substance (-demethylocodeine) by Diels and Fischer (this vol., i, 989) 
has led the author to give the present early account of what was 
intended to be an exhaustive study of these compounds. 

Cyanogen bromide (1 mol.) is added to a concentrated chloroform 
solution of acetylmethylmorphimethine (1 mol.) and warmed for two 
hours. On diluting the solution with ether, the methobromide of the 
base separates, together with some of the non-basic cyano-derivative, 
C,,H,,0,N,. The latter is present in the filtrate, and crystallises from 
alcohol in silvery leaflets, m. p. 108°. The residue, insoluble in ether, 
is almost completely soluble in hot water, from which the acetylmethyl- 
morphimethine methobromide, C,.H,,O,NBr, separates, on cooling, in 
white scales, m. p. 207—208°. The acetyl-cyano-derivative dissolves 
at once in a solution of sodium methoxide, and, on adding water 
immediately, the non-acetylated cyano-derivative, C,,H,,O,N,, separates. 
This forms an ice-flower-like mass of crystals, m. p. 119°. 

Diacetylmorphine (heroine) also reacts with cyanogen bromide under 
the above conditions. On diluting with ether, the whole of the pro- 
duct separates. Part is soluble in cold alcohol and consists of heroine 
methobromide, which could not be purificd. The residue may be 
crystallised from hot alcohol, when cyanodiacetylnormorphine, 

CN-N:C,,H,,0(OAc),, 
492 
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separates as a crystalline powder, m. p. 240°, the yield being 75—80 
grams from 100 grams of diacetylmorphine and 40 grams of cyanogen 
bromide. Diacetyldthydromorphine, C,,H,;0;N, prepared from the 
product of the catalytic reduction of morphine, m. p. 167°, forms 
cyanodiacetyldihydronormorphine, C,,H,,0;N,, in long, silky needles, 
m. p. 138—139°. The chloroform solution of the product in the case 
of acetyleodeine is best evaporated to dryness and freed from the 
methobromide by boiling water. Cyanoacetylnorcodeine, 
CN-N:C,,.H,,0(OMe)-OAc, 

forms minute crystals, m. p. 184°. Acetyldihydrocodeine, C,,H,,0,N, 
m. p. 120°, yields cyanoacetyldihydronorcodeine, C,,H,,.0,N,., in glisten- 
ing crystals, m. p. 227—228°. 

In order to remove the acetyl groups from cyanodiacetylnormorphine, 
it is best to dissolve the substance in a solution of potassium hydroxide 
(2 mols.) in 50% alcohol at 50°, and, after five minutes, not longer, 
to dilute with cold water and acidify with acetic acid. Cyanonor- 
morphine, CN-*N:C,,H,,O(OH),, separates as a fine powder, m. p. 
295—296°, which is not indefinitely stable in alkaline solution. It 
can be directly acetylated to the mother substance, and, like morphine, 
it yields a monobenzoyl derivative, C,,H,,O,N,, m. p. 265°, which is 
insoluble in alkalis. The analogous hydrolysis of eyanoacetylnor- 
codeine is best effected by dissolving the substance in warm, concen- 
trated hydrochloric acid and diluting after five minutes. Cyano- 
norcodeine, CN-N:C,,H,,0(OMe)-OH, m. p. 263°, is also easily prepared 
by the methylation of cyanonormorphine. 

The further hydrolysis of these cyano-derivatives presented many 
difficulties, but may be accomplished by warming the compounds with 
6% hydrochloric acid for several hours, when the salts of the bases 
crystallise on cooling. Starting with codeine, it is possible to obtain 
a 38% yield of pure norcodeine in a few days, whereas Diels and 
Fischer’s method gives a 16% yield. Norcodeine (N-demethylo- 
codeine), NH:C,,H,,O(OMe)-OH, crystallises in leaflets, m. p. 184°. 
The sulphate, nitrate, and acetate are readily soluble, the sparingly 
soluble hydrochloride, m. p. 309°, crystallises with 3H,O, the p/atint- 
chloride forms yellow leaflets, m. p. 239°, and the hydriodide, m. p. 
257°, combines with 2H,O. Acetic anhydride gives rise to a diacetyl 
derivative, but phenylthiocarbimide attacks only the imino-group, 
forming a phenylthiocarbamyl derivative, C,,H,.0,:N*CS*-NHPh, m. p. 
210°, whilst the addition of sodium nitrite to an acid solution 
precipitates the nitroso-derivative, C,,H,,O,N,, which crystallises in 
yellow leaflets, m. p. 246°. Normorphine, NH:C,,H,,0(OH),, m. p. 
262—263°, could not be obtained quite pure, for it is appreciably 
soluble only in hot water or alcohol, and decomposes under euch 
treatment. It is unstable towards alkalis, but yields a number of 
well-defined derivatives. The hydrochloride, 1H,O, has m. p. 305°, the 
platinichloride, 3H,O, m. p. 230—231°, the sulphate, 3H,O, is fairly 
soluble, the triacetyl derivative forms tablets, m. p. 164°, the dibenzoyl 
derivative forms white leaflets, m. p. 208°, and the phenylthiocarbamyl 
derivative is a colourless powder, m. p. 245°. The assumption that 
the oxide ring remains intact through all these changes is justified by 
the conversion of normorphine and norcodeine, by direct methylation, 
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into codeine methiodide and then, by the action of alkali, into a-methyl- 
worphimethine. 

Cyanonormorphine reacts with isoamyl iodide in presence of sodium 
ethoxide to form cyanoisoamylnormorphine, 

CN:N-C,,H,,0(OH):0-C,H,,, 
m, p. 225°, which may be hydrolysed as above to O-iso-amylnormorphine, 
NH-C,,H,,0(OH)-O-C,H,,, m. p. 100°; this forms a sparingly soluble 
hydrochloride, m, p. 278°, and a nitroso-derivative, m. p. 186°. 

The alkylation of the imino-group of norcodeine is easy. Thus, on 
boiling the compound with #-phenylethyl iodide in chloroform, 
N-phenylethylnorcodeine, CH,Ph-CH,*N:C,,H,,0(OMe)-OH, is obtained. 
This is isolated by adding sodium carbonate solution, extracting 
with chloroform, dissolving the residue from the evaporated extract 
in acetic acid, and adding sodium nitrite, when a solution of the 
nitrite of the tertiary base and a precipitate of nitrosonorcodeine 
are obtained. The latter is extracted with hot water, and the com- 
bined solutions of the nitrite are rendered alkaline. The new base 
has m. p. 114°, the Aydrochloride, m. p. 277°, is sparingly soluble, and 
the platinichloride has m. p. 216—217°. 


The experiments with thebaine and tetrahydrothebaine were 


somewhat indefinite. J.C. W. 


Solanum Sodomezeum. VI. Guiuserre Oppo and MArcELLo 
Cesaris (Gazzetta, 1914, 44, i, 680—690. Compare A., 1911, i, 670; 
Oddo, A., 1911, i, 671).— When solanine-s of the formula 

C548 9,0)3N,H,O 
is boiled with dextrose for a long time and then recrystallised, it is 
found to have taken up two atoms of hydrogen (formula 

O54 HH 9¢0,3No,H,9), 
although iis physical and chemical properties are unchanged. The 
action of the dextrose is not a reduction, but a separation of impurities 
which contain less hydrogen. When solanine-s which has been 
purified as far as possible with water and alcohol is boiled with ether 
and benzene, a small quantity of a saturated hydrocarbon, C,,H,., 
which forms colourless, silky needles, m. p. 58—60°, is obtained. In 
another experiment the hydrocarbon was accompanied by a white, 
nitrogenous substance, m. p. about 300°. The solanine-s recovered 
after this treatment and purified with water and alcohol has the com- 
position C,,H,.0,,N,,H,O. Solanine-s may crystallise with one or 
with two molecules of water. Solanine-s absorbs traces of carbon 
dioxide when kept in contact with air. R. V.S. 


Solanine-s. VII. Identification of the Second Hexose 
Formed on Hydrolysis. Giuseppe Oppo and Marce.to CEsaris 
(Gazzetta, 1914, 44, i, 690-626. Compare preceding abstract).—The 
authors have definitely identified the second hexose formed on 
hydrolysis «f solanine-s and find that it is dextrose. R. V. S? 


Sphingosine. III. The Oxidation of Sphingosine and 
Dihydrosphingosine. P. A. Leveng and C. J. West (/. Biol. Chem., 
1914, 18, 481—484. Compare A., 1912, i, 284, 575; this vol., i, 


2s REEL SE IS 


1. 1142 ABSTRACTS OF CHEMICAL PAPERS. 


308).—The authors show that the tridecoic and pentadecoic acids 
obtained by the oxidation of sphingosine and dihydrosphingosine 
respectively, and their amides, are identical with the corresponding 
normal acids and amides prepared synthetically (see this vol., i, 1122). 
The carbon atoms in the sphingosine molecule are therefore united in 
a normal chain. The cleavage products of the ozonide of sphingosine 
are tridecoic acid and a substance which gives some of the reactions of 
an amino-tetrose. H. W. B. 


Pyrrole Group. XI. Action of Tertiary Pyrroles on Organo- 
magnesium Compounds. Bernarpo Oppo (Gazzetta, 1914, 44, i, 
706—713).—The author has repeated some of the work of Hess 
and Wissing (this vol., i, 725) and finds that pure methylpyrrole has 
no action on magnesium ethyl bromide. When acetyl chloride is 
added to the mixture, 2-acetyl-l-methylpyrrole is produced, but this 
substance is also formed in these circumstances by the direct action of 
acetyl chloride on the pyrrole alone. Similar results are also obtained 
with 1l-benzylpyrrole. The contradictory observations of Hess and 
‘Wissing are to be ascribed to the presence of free pyrrole in the 
l-methylpyrrole used by them. R. V. 8. 


Pyrrole Group. XII. Alkylation of Pyrroles. II. Brrnarpo 
Oppo and RomuaLtpo MAME LI (Gazzetta, 1914, 44, ii, 162—174).—The 
formation of 2- and 3-methylpyrroles by the action of methyl iodide 
on magnesium pyrryl bromide (this vol., i, 80) is confirmed by their 
conversion into pyrrole-2- and pyrrole-3-carboxylic acids by fusion with 
potassium hydroxide, and that of 3-methylpyrrole also by the formation 
of the corresponding acetylcinnamoy! derivatives. Further corrobora- 
tion of the structures of these methylated pyrroles has been obtained 
by their reactions with hydroxylamine (compare Ciamician and Zanetti, 
A., 1891, 1502), which yields principally 8-methylsuccindialdoxime, 
together with a small proportion of levudialdoxime. 

Application of these reactions to the products of the interaction of 
ethyl iodide and magnesium pyrryl bromide shows that these products 
consist of 3-ethylpyrrole, 2 :5-diethylpyrrole and, if the reaction takes 
place in absence of solvent, also 2:3:4- or 2:3: 5-triethylpyrrole, 
C,,H,,N, which is a pale yellow liquid, b. p. 200—205°. 

Similarly, the action of propyl iodide on magnesium pyrryl bromide 
yields : (1) 3-propylpyrrole (1), C,H,,N, b. p. 176—179°/753 mm., which 
is perhaps identical with that obtained by Zanetti (A., 1890, 65) ; 
(2) a dipropylpyrrole, C,,H,,N, b. p. 123—126°/15 mm., and (3) 
2:3:4- or 2:3 :5-tripropylpyrrole, C,,H,,N, b. p. 207—210° (decomp.), 
150—160°/15 mm. T. H. P. 


Indigotin. V. Halogenated Indigotins and Derivatives. 
E. GranpMoueIn and P. Szyper (Ber., 1914, 47, 2365—2373. Compare 
A., 1910, 74, 339).—An account is given of several halogenated indi- 
gotins, many of which are technical products, and of the isatins which 
they yield on oxidation. The positions of the absorption bands and the 
solubilities are the factors which receive most notice. 

5:7:5': 7’-Tetrachloroindigotin (brilliant indigo B) was oxidised to 
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5: 7-dichloroisatin, and this converted into the B-phenylhydrazone, 
C,,H,ON,Cl,, brilliant saffron-yellow crystals, m. p. 296—297°, and 
the B-oxrime, C,H,O,N,, canary-yellow crystals, decomp. 255°. 4:4’- 
Dichloro-5 : 5’-dibromoindigotin (brilliant indigo 4G), yielded 4-chloro- 
5-bromoisatin, C,H,O,NCIBr, m. p. 273—274°, which sublimes with 
orange vapours and forms a phenylhydrazone, ochre-yellow crystals, 
m. p. 278°, and an oxime, m. p. 253—254° (decomp.). The constitution 
ef the isatin was established by conversion into 3-chloro-4-bromo- 
aniline on distillation with potassium hydroxide. 4:7: 4’: 7’-Tetra- 
chloroindigotin was converted into 4:7-dichloroisatin, C,H,O,NCl,, 
brilliant orange-yellow crystals, m. p. 252°, and this into the phenyl 
hydrazone, m. p. 265°, and oxime, m. p. 245° (decomp.). 
Octachloroindigotin (Orndorff and Nichols, A., 1913, i, 99) yielded 
4:5:6:7-tetrachloroisatin, C,HO,NCl,, an ochre-yellow substance, m. p. 
294—-295°, which was converted into tetrachloroaniline, and into a 
phenylhydrazone, m. p. 293°. 6:6'-Dibromoindigotin and 6 : 6’-di- 
iodoindigotin were prepared from 6:6’-diaminoindigotin through 
the bis-diazonium sulphate. They crystallise from methyl benzoate, 
the latter in dark, bluish-violet crystals. 6: 6’-Diaminoindigotin 
is valueless as a dye, but, on bromination, it yields a brown dye 
(ciba-brown R) (D.R.-P., 221531), which, as is now shown, consists 
chiefly of 5:7:5':7' -tetrabromo-6 : 6’-diaminoindigotin, for, on 
eliminating the amino-groups by diazotisation, it was converted into 
the blue 5: 7:5':7’-tetrabromoindigotin, which was degraded to 5 : 7- 
dibromoisatin (B-phenylhydrazone, m. p. 297—298°, B-oxime, decomp. 
272°), and finally to 2 : 4-dibromoaniline. J.C. W. 


Pyrimidines. LXXII. Synthesis of 4-Hexyluracil and its 
Relationship to Uracil-glucoside. Treat B. Jounson (J. Amer. 
Chem. Soc., 1914, 36, 1891—1899).—In earlier papers (Johnson and 
Chernoff, A., 1913, i, 656; this vol, i, 1091), the synthesis and 
properties of the simplest nucleosides of thymine and uracil have been 
described. The constitution of these compounds was established by 
their reduction with hydriodic acid to 4:5-dimethyluracil and 
4-methyluracil respectively. As the higher homologues of these 
nucleosides ought theoretically to be capable of a similar interaction 
with hydriodic acid, it is desirable that the higher homologues of 
4-methyluracil and the corresponding thymine compounds should be 
investigated. An account is now given of the synthesis of 4-hexyl- 
uracil, which may be regarded as the reduction-product of uracil- 
glucoside. 

When ethyl heptoylacetate (Wahl and Doll, A., 1913, i, 532) is 
warmed with thiocarbamide in an alcoholic solution of sodium 
ethoxide, condensation takes place with formation of the sodium salt 
of 2-thio-4-hexyluracil. On acidifying an aqueous solution of the 
sodium salt with hydrochloric acid, 2-thio-4-hexyluracil, 

CS:NH 
NH<60.0H 20 [CH] CHMe, 
m. p. 145°, is obtained, which crystallises in colourless needles. By 
digesting this compound with an aqueous solution of chloroacetic 
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acid, it is converted quantitatively into 4-heryluracil (4-hexyltetra- 
hydropyrimid-2 : 6-dione), NH<OO, Gn >C-[CH,],CH,Me, m. p. 170°, 
which forms lustrous plates. E. G. 


Allantoin. Maurice H. Givens (J. Biol. Chem., 1914, 18, 
417—424). Allantoin in aqueous solution undergoes slow decom- 
position. In distilled water the loss was found to be 6°3% in 620 days ; 
in tap water, 6°4% in 24 days. The product gives off ammonia on 
distillation with magnesium oxide. Allantoin is also quickly destroyed 
by alkalis and by fecal bacteria. It disappears rapidly in alkaline 
urine, but is apparently stable if the urine is made acid. 

In the estimation of allantoin in a series of samples by Wiechowski’s 
method, the analyses must be carried out as quickly as possible to the 
point of precipitation of the allantoin by the mercuric acetate— sodium 
acetate reagent. They can then be set aside, if desired, as this com- 


pound is quite stable even in the presence of excess of the alkaline 
reagent. H. W. B. 


Electrical Conductivity of Tetrazole and its Derivatives at 
Various Temperatures. KE. Oxivert-Manpata (Gazzetta, 1914, 44, 
ii, 175—180).—The author has measured the conductivity of tetrazole, 
tetrazolamide, and bistetrazole at various temperatures, With rise of 
temperature, the temperature coefficient of the conductivity diminishes 
with bistetrazole, but increases with tetrazole and the amide. The 
value of the dissociation constant increases regularly with rise of 
temperature, the value at 35° being almost double (or treble) that at 
0° in the case of tetrazole (or the amide). This increasing ionisation 
of tetrazole and its amide is interpreted on the basis of the 
tautomerism exhibited by the nucleus (compare A., 1913, i, 1398), an 


equilibrated mixture of the two forms probably existing in solution. 
yp me 


Constitution of Phenylsulphotetrazoline and of Triazo- 
sulphol. E. Onivert-ManpaLa (Gazzetta, 1914, 44, i, 670—678).— 
Investigating the products described as thiophenyltetrazoline and 
triazosulphol by Freund and Hempel (A., 1895, i, 193) and Freund 
and Schwarz (1897, i, 125), the author finds that the chemical 
behaviour of the substances obtained by Freund by the action of 
nitrous acid on fatty derivatives of thiosemicarbazide is identical with 
that of the substances from aromatic derivatives, the difference being 
only one of stability. Azoimide acts on the esters of metbylthio- 
carbimide and ethylthiocarbimide, yielding the same substances as 
Freund obtained from the corresponding thiosemicarbazides, whilst 
from aromatic thiocarbimides (o- and p-toly]) similar compounds are 
formed. The chemical behaviour of all these substances shows them 
to be thiocarbamoylazoimides of the type R-NH-CS-N,, and by this 
formula all their reactions and decompositions may be explained. 

When phenylthiocarbamoylazoimide is boiled with concentrated 
hydrochloric acid, a substance crystallising in needles, m. p. 240—250°, 
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is obtained. It is the ——— of the we 
NHPh: o<t or NPh: Oct - 


The base forms lustrous leaflets, m. p. 121—123°. 
p-Tolylthiocarbamoylazoimide, C,H,-NH°-CS-N,, crystallises in needles, 
m. p. 140—144°. When it is treated with alkali carbonates, an 
N- N-C,H, 
isomeride, 5-thiol-1-p-tolyltetrazole, N<y-¢ ‘(SH ? 
tallises in needles, m. p. 150—151°. The sodium salt has the formula 
C,H,N,SNa. When the mercaptan is oxidised with an alcoholic solu- 
tion of ferric chloride, di-p-tolyltetrazolyl NCH). 


NNO) So-s-s-0cn SN, 


is obtained. When the oxidation is affected with alkaline per- 
manganate in the cold, potassium p-tolyltetrazolesulphonate is formed, 
together with probably the potassium salt of hydroxytolyltetrazole. 
By oxidation of the mercaptan with alkaline permanganate in the warm, 
N- N- C,H,°CO, = 

5-hydroxytetrazole-1-benzoic acid, N€x:¢ -6-0H 
Its silver salt has the formula C,H,O,N,Ag,. R. V. 8. 


is formed; it crys- 


can be obtained. 


Apparent Formation of Buglobulin from y-Globulin and the 
Relationship between these two Proteinsin Serum. HaAkRIETTE 
Cuick (Biochem. J., 1914, 8, 404—420).—Solutions of y-globulin from 
horse serum when subjected to dialysis deposit large quantities of a 
water-insoluble protein resembling euglobulin. The author brings 
forward evidence tending to show that this euglobulin is derived from 
the y-globulin by a gradual process of denaturation, which is accom- 
panied by a disappearance from the solution of the small amount of 
phosphorus originally present in the y-globulin preparation. When 
all the phosphorus has disappeared from the solution, the precipitation 
of euglobulin ceases, but the denaturation process can be re-initiated 
by adding more phosphorus in the form of a watery emulsion of 
lecithin together with a trace of acid or alkali, or a little salt (for 
example, 1% of sodium chloride) to prevent the precipitation of the 
y-globulin. 

The euglobulin thus artificially produced appears to be a mechanical 
complex resulting from the interaction and mutual precipitation of the 
two colloidal systems : (a) the solution of y-globulin and (0d), the lipoid 
emulsion, and it is suggested that the euglobulin in serum is a protein- 
lipoid complex of similar origin. This view is supported by (a) the 
inconstant phosphorus content of euglobulin ; (5) the 1 eadiness with which 
phosphorus can be removed from euglobulin by extraction with acetone 
and ether, during which process the property of salt solubility is lost. 
This can, in some cases, be restored by the addition of the extracted 
fatty substance or of lecithin to the extracted euglobulin ; (c) the 
similarity in chemical composition between y-globulin and euglobulin ; 
(d) the want of accurate coincidence between the isoelectric point of 
euglobulin and the point of optimum flocculation, as pointed out by 
Walpole (this vol., ii, 547). H. W. B. 
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Action of Diazomethane on Caseinogen. ARTHUR GEAKE and 
MaxtmiLtaN NIERENSTEIN (Biochem. J., 1914, 8, 287—292. Compare 
Krause and Skraup, A., 1909, i, 748, and Herzig and Landsteiner, this 
vol., i, 753).—Caseinogen on treatment with diazomethane in ethereal 
solution undergoes methylation, forming methylcaseinogen, which is a 
light colourless powder indistinguishable in appearance from caseinogen. 
It dissolves very slowly in dilute acids and alkalis and gives positive 
Millon’s, Adamkiewicz’s and the other protein reactions. This 
alkaline solution is optically active. The mean composition of the 
substance is C 55°31, H 7°32, N (by Kjeldahl) 14°84, N (by Dumas) 
15°49, 8 0°800, P 0°755 per cent. with 4°36 per cent. of methyl (CH,) 
as estimated by the Herzig and Meyer method. Caseinogen has been 
found to contain 0°88 per cent. of methyl. H. W. B. 


A Chemical Compound obtained from Wool and Indigotin. 
M. Fort and L. L. Luoyp (J. Soc. Dyers., 1914, 30, 297—298. Com- 
pare Green, Gardner, Lloyd and Frank, idid., 1913, 29, 227).—On 
extracting indigotin wrapped in flannel with boiling acetic acid and 
diluting the extract with water, a precipitate is formed which is fairly 
constant in composition and contains the whole of the original indigotin 
together with some of the wool products. This precipitate seems to 
be a chemical compound. On heating it with dilute sodium hydroxide, 
the wool substance is dissolved and the original weight of indigotin is 
left behind. Further, on boiling the precipitate with pyridine, re- 
precipitating by the addition of 50% alcohol, and boiling this second 
precipitate with formic acid and reprecipitating with water, the final 
precipitate was found to have practically the same weight and composi- 
tion as the original precipitate. Solution in hot naphthalene followed 
by reprecipitation with alcohol does not affect the composition or weight 
of the precipitate. This chemical compound is also obtained by ex- 
tracting indigotin wrapped in flannel with pyridine and adding 50% 
alcohol to the extract. Its formation helps to explain the superior 
fastness of indigotin dyed on wool to that dyed on cotton and also that 
in the former case stripping with solvents is more difficult. W. G. 


The Variations of Gluten. Marcnapier and Govson (J. Pharm. 
Chim., 1914, [vii], 10, 191—202 ; compare Collin, ibid., 1898, [vi], 8, 
97, 150, 200; Balland, idid., 1899, [vi], 9, 239, 286; 1914, 
[vii], 9 510).—The abnormal diminution in the percentage of 
coagulable gluten in wheat-flour produced by mixing with it flour 
from buckwheat, barley, rice, maize, etc., is also produced by the 
admixture of inorganic substances such as powdered talc, magnesia, 
or silica. This is not due to a variation in the ratio gliadin to 
glutenin, but to a variation in the sum of the gliadin and glutenin. 
Germination, milling, preservation of the flour either in a moist state 
or in a humid atmosphere, and unfavourable meteorological conditions 
during the growth of the corn produce a similar diminution in the 
percentage of coagulable gluten, due in this case to the conversion of 
gliadin into glutenin or vice versa, thus altering the ratio of these two 
closely allied substances. The authors suggest that the diminution 
in all these cases is due to a rise in the acidity of the flour under the 
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conditions named, the coagulation of gluten being known to be materi- 
ally hindered by a very slight rise in the acidity. This rise in acidity 
has been found in flour after storing and after the addition of rye 
flour. W. G. 


Sphingomyelin. II. P. A. Levene (J. Biol. Chem., 1914, 18, 
453—-462 ; compare A., 1913, i, 917).—Sphingomyelin has been pre- 
pared free from galactosides. It has the composition C=64, H=11, 
N =3-40, P=3°60, inorganic bases = 3 per cent. TheratioN:P=2:1 
(approx.). It contains no free amino-nitrogen. There are three 
methyl groups to two atoms of nitrogen, indicating that one of the 
latter is in the form of choline. On hydrolysis the following substances 
were obtained :—phosphoric, lignoceric and cerebronic acids, choline, 
sphingosine and another base having the composition C,,H,,ON. 

H. W. B. 


Specific Action of Enzymes considered from the Point 
of View of their Synthetic Power. Em. Bourquetot (J. Pharm. 
Chim., 1914, [vii], 9, 603—606).—A theoretical discussion in which 
the author points out the specific nature of various enzymes. Thus in 
an alcoholic solution of dextrose, B-alkylglucosides are alone formed 
under the influence of £-glucosidase, whilst a-alkylglucosides result 
from the same solution if a-glucosidase is employed. The mechanism 
of the change is discussed and the action contrasted with the action of 
hydrogen chloride on an alcoholic solution of dextrose or galactose. 

The biochemical method is stated to be as advantageous as the 
ordinary chemical methods both in point of view of yield and purity of 
products. H. W. 


Inversion of Sucrose by Invertase. VIII. An Improved 
Method for Preparing Strong Invertase Solutions from 
Top or Bottom Yeast. C. 8. Hupson (J. Amer. Chem. Soc., 1914, 
36, 1566—1571).—The solution is prepared by well kneading 
yeast (10 kilos.) with tap water (10 litres) and toluene (500 c.c.). 
After three days, neutral lead acetate is added until precipitation is 
complete, the filtrate treated with hydrogen sulphide, filtered, and the 
filtrate at once thoroughly dialysed in collodion tubes, prepared from 
collodion solutions of Pharmacopeia strength in tubes 35x5cm. The 
dialysed solutions are colourless and clear and show no loss in activity 
when kept, with toluene, for a month. At the end of a year the 
activity is reduced to about one-half. Both pressed top yeast and 
bottom fermentation (brewers’) yeast were employed. The latter yields 
solutions about twice as strong as the former. Liquefaction occurs in a 
few hours and on the third day 5 c.c. of the filtered extract (from top 
yeast) was found to invert half the sucrose in 50 c.c. of a 9% solution, 
acidified with two drops of acetic acid and kept at 30°, in 5°9 
minutes. 

The solution is without action on a-methylglucoside, maltose, and 
lactose. Whilst a solution prepared from top yeast changed the 
rotation of a solution of raffinose from +123° to +63-°9° a similar 
solution from bottom yeast changed the rotation from +123° to 
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+14°9°, Thisis attributed to the presence, in the solution from 
bottom yeast, of an enzyme (melibiase) which carried the hydrolysis 
of raffinose a step beyond that caused by invertase. N. H. J. M. 


Inversion of Sucrose by Invertase. IX. Is the Reaction 
Reversible? C. 8. Hupson and H. 8. Paine (J. Amer. Chem. Soc., 
1914, 36, 1571—1581)—From the results of experiments in which 
various degrees of slight alkalinity and acidity were maintained, the 
conclusion is drawn that invertase from yeast brings about the com- 
plete hydrolysis of sucrose to invert-sugar; that the reaction does not 
establish a mobile equilibrium, and is not a reversible reaction. 

The results obtained by Osaka (A., 1908, i, 856) and by Visser 
(A., 1905, ii, 577) are attributed respectively to decomposition of 
levulose by hydrochloric acid and the known effect of hydrochloric 
acid on the rotatory power of lwvulose. The evidence afforded by the 
experiments of Kohl (A., 1910, i, 82) and of Pantanelli (A., 1906, ii, 
623) on the synthesis of sucrose by the action of invertase on invert- 
sugar is considered to be doubtful. N. H. J. M. 


Specific Nature of a-Glucosidase. A. Aupry (/. Pharm. Chim., 
1914, [vii], 10, 23—-26).—The main source of a-glucosidase is bottom 
yeast which contains also maltase, and several authors, therefore, 
appear to consider that these substances contain the same enzyme, 
although this conception is opposed to the work of Bou quelot and 
Hérissey (A., 1912, ii, 1104). The author has therefore investigated 
the question and is led to the conclusion that the two diastases are 
distinct. 

Unsuccessful attempts to isolate maltase in the pure state from beer 
yeast are described ; treatment of a maceration of yeast with 95% 
alcohol is found to destroy both maltase and a-glucosidase. Experi- 
ments have therefore been performed to determine whether the 
hydrolysis of maltose and a-methylglucoside occurs in a parallel manner, 
independently of the source of the maltase employed. Fresh human 
urine, after treatment with toluene, is found slowly to hydrolyse 
maltose but to be inactive towards a-methyl-glucoside ; the quantity of 
maltase contained in it is, however, very small, whilst a-glucosidase 
appears to be completely absent. 

A culture of Aspergillus niger oun Raulin’s liquid, after being washed 
with water, is known to yield a certain number of ferments, among 
which is maltase, on contact with distilled water. Such a solution is 
found to hydrolyse maltose rapidly, whilst it is without action on 
a-methylglucoside. H. W. 


Hydrolysis of Glycogen by Diastatic Enzymes. III. Factors 
Influencing the End-point of the Hydrolysis. Rotanp Victor 
Norais (Biochem. J., 1914, 8, 421—433. Compare this vol., i, 215).— 
Glycogen is not completely hydrolysed to maltose by pancreatic 
diastase unless very high concentrations of enzyme are employed, 
although, even with low enzyme concentrations, the whole of the 
glycogen may be changed into compounds of smaller molecular weight. 
The most important factor in retarding hydrolysis is probably the 
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inhibiting influence of the products of the reaction other than maltose. 
Evidence is adduced to show that neither the resistance of the dextrins 
formed to further hydrolysis nor the destruction of enzyme can account 
for the marked retardation of hydrolysis observed in the experiments. 
H. W. B. 


Constancy of the Optimum Temperature of an Enzyme 
under Varying Concentrations of Substrate and of Enzyme. 
ArtHuR Compton (Proc. Roy. Soc., 1914, |B), 88, 258—262. Com- 
pare this vol., i, 215).—The temperature of optimum action of the 
maltase of taka-diastase is shown to be 47°, independent alike of the 
concentration of the substrate and that of the enzyme. E, F. A. 


A Modification of Amygdalinase and Amygdalase Due to 
Ageing. Gasriet Bertranp and ArtHur Compton (Compt. rend., 
1914, 159, 434—436. Compare A., 1911, i, 825).—Working with 
the same preparation of amygdalinase and amygdalase from almonds, 
obtained in 1910 and kept in the dark in a well-stoppered flask, and 
measuring its activity and the reaction of the medium for optimum 
activity in December, 1910, July, 1912, and July, 1914, the authors 
find that not only do these enzymes lose their activity very slowly 
indeed, but they require an increasing optimum concentration of 
hydrogen ions with passage of time. W. G. 


Enzyme Action. XXII. Lipase. I1V.—Correlation of 
Synthetic and Hydrolytic Activity. Henry E. Armsrrone and 
H. W. Gosney (Proc. Roy. Soc., 1914, [4], 88, 176—189. Compare 
A., 1913, i, 1120).—Parallel experiments have been made to ascertain 
the limits within which the opposing changes of hydrolysis and syn- 
thesis take place in presence of different proportions of the interacting 
substances and of water. Both in the case of the hydrolysis of 
triolein by lipase and of its synthesis from oleic acid and glycerol, the 
rate and extent of the change is retarded as the proportion of water 
present is increased. In the hydrolytic change the water interferes 
directly by preventing the enzyme and the oil from coming into direct 
contact. In the synthetic change the water acts by withdrawing 
glycerol from the system through its dissolution, though synthesis 
is not entirely prevented in quite dilute solutions of glycerol. 

During hydrolysis mono- and di-giycerides are at first produced, the 
main synthetic product being a diglyceride. The maximum synthesis 
achieved was 40 per cent. 

Bournot’s observation (A., 1913, i, 920) as to the activity of the 
lipase of chelidonium seeds is confirmed. E. F. A. 


Physiological Chemistry. 


Respiratory Exchange in Fresh-water Fish. I. Brown 
Trout. JoHn AppymMAN GarpNER and Constance LeetHam (JDio- 
chem. J., 1914, 8, 374—390).—A new apparatus for determining the 
respiratory exchange of fishes is described and illustrated. 
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The oxygen absorbed by brown trout (Salmo Fario) appears to be 
proportional to the temperature of the water in which they are 
placed, and is approximately doubled for an increase of 10°. The 
average oxygen consumption is 102°5 c.c. per kilo. per hour at 
4—7° and 206°5 c.c. per kilo. per hour at 16—17°. Large trout on 
being warmed in water up to 25° quickly die, although the water is 
thoroughly oxygenated. 

The average value for the respiratory quotient of brown trout is 
0°81, but below 6° it falls suddenly to about 0°18, indicating a 
state of hibernation. H. W. B. 


The Blood in Acidosis from the Quantitative Point of 
View. W. McKim Marruorr (J. Biol. Chem., 1914, 18, 507—517). 
Compare A., 1913, ii, 450).—By means of a method differing only 
slightly from that already described, the blood of normal human 
subjects, and of dogs, pigs, and cattle, has been found by the author 
to contain less than 1°5 mg. of acetone and acetoacetic acid, and 
less than 4 mg. of B-hydroxybutyric acid per 100 grams of blood, 
the results being expressed in terms of acetone. In acidosis, the 
acetone substances in the blood are higher than normal. The 
highest figures obtained were 28 mg. of acetone and acetoacetic 
acid, and 45 mg. of B-hydroxybutyric acid per 100 grams of blood, 
expressed as acetone. H. W. B. 


The Behaviour of the Sugar and Lactic Acid in the Blood 
Flowing from the Liver, after Temporary Occlusion of the 
Hepatic Pedicle. J. J. R. Macteop and A. M. Wepp (J. Biol. 
Chem., 1914, 18, 447—452).—The temporary arrest of the blood flow 
through the liver has been found by the authors to lead to an 
increase in the amount of sugar and lactic acid in the blood 
subsequently obtained from the vena cava. The increased produc- 
tion of these substances continues for at least fifteen minutes after 
the blood flow has been re-established. H. W. B. 


Effect of Hemorrhage and Re-injection of Blood and 
Saline Solution on the Vasomotor Centre. J. D. Pitcner 
and Toratp Sottmann (Amer. J. Physiol., 1914, 25, 59—69).— 
Hemorrhage progressively stimulates, depresses, and paralyses the 
vasomotor centre. Re-injection of blood or saline solution before 
the onset of paralysis may restore the vasomotor tone. The low 
blood pressure (shock) level depends chiefly on the amount of blood 
lost, and not to an important degree on the rapidity of the 
hemorrhage. H. W. B. 


Effect of Intravenous Infusion of Normal Saline Solution 
on the Vasomotor Centre. J. D. Pitcuer and Toratp SoLLMANN 
(Amer. J. Physiol.. 1914, 25, 70—72. Compare preceding abstract). 
—In normal animals the intravenous infusion of 10—40 c.c. of 
saline solution per kilo. body-weight either slightly stimulates the 
vasomotor centre or leaves it altogether unaffected. ‘In some 
animals there may be considerable stimulation observed, which is 
probably to be ascribed to a hypersensitive centre. H. W. B. 
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Viscosity of Laked Blood. Ruvussetz Burron-Opitz (Amer. J. 
Physiol., 1914, 25, 51—58. Compare A., 1906, ii, 372).—By repeated 
freezing and thawing of defibrinated blood the viscosity is first 
slightly increased and then very considerably reduced. Expressed 
numerically, the viscous resistance changes from being, when 
freshly defibrinated, 5°3 times greater than that of water at 37° 
to 4°2 times greater after eight freezings and thawings. This is 
accounted for by the fact that after the blood has been frozen 
from five to eight times the erythrocytes agglutinate and collect 
on the bottom and sides of the receptacle. The present determina- 
tions were made only with the liquid portion of the blood which 
becomes relatively free from cells. H. W. B. 


The Clotting of Blood as Seen with the Ultramicroscope. 
W. H. Howett (Amer. J. Physiol., 1914, 25, 143—147).—tThe 
author gives a description with photomicrographs of the phenomena 
observed under the ultramicroscope when solutions of thrombin 
are added to oxalated blood-plasma or to solutions of fibrinogen. 
The essential point is that the fibrin formed is deposited, not as a 
network, but as separate well-formed needles of crystalline appear- 
ance, which are massed to produce a mesh. In certain circum- 
stances the process is incomplete, giving rise to the production of 
threads or rods of different lengths in place of the needles. 

H. W. B. 


Purine Metabolism of Rats. Harotp Ackroyp (Biochem. J., 
1914, 8, 434—437. Compare Folin and Morris, A., 1913, i, 925). 
—The experiments recorded by the author show that the large 
amount of uric acid excreted by rats is an @xpression of a very 
high rate of purine metabolism, the main end-product of which is 
allantoin, beside which the amount of uric acid is insignificant. 
Moreover, when hypoxanthine was given by the mouth to rats, 
about 60 per cent. of its nitrogen was excreted in the form of 
allantoin and only about 3 percent. as purine nitrogen. The purine 
metabolism of rats is therefore like that of other lower animals, 
and unlike that of man. H. W. B. 


Comparative Biochemistry of Purine Metabolism. I. and 
II. The Excretion of Purine Katabolites in the Urine of 
Marsupials, Rodents, Ungulates and Carnivora. ANDREW 
Hunter, Maurice H. Givens, and Connie M. Gurion (with Revusen 8. 
Hitt and Atrrep Oserie) (J. Biol, Chem., 1914, 18, 387—401, 
403—416. Compare A., 1913, i, 126, 558; this vol., i, 348, 354, 
627, 898).—A detailed account of work the results of which have 
been already published (loc. cit.). H. W. B. 


The Influence of Protein Intake on the Formation of 
Uric Acid. A. EK. Taytor and W. C. Rose (J. Biol. Chem., 1914, 
18, 519—520).—By changing the nitrogen-free diet of a man fed 
for four days on starch and sugar to one of white of egg containing 
more than 40 grams of nitrogen per diem (but no purines), the uric 


| 
’ 
i 


1 1152 ABSTRACTS OF CHEMICAL PAPERS. 


acid output was raised from about 0°3 gram to 0°8 gram per diem, 
the creatinine nitrogen remaining unaffected. The possible explana- 
tions of thts formation of uric acid on the heavy purine-free 
protein diet are discussed. H. W. B. 


Chemistry of Embryonic Growth. II. Comparative 
Analyses of the Eggs and of the Newly-hatched Larve 
of the Giant Salamander (Cryptobranchus allegheniensis). 
Ross Arken Gortner (J. Amer, Chem. Soc., 1914, 36, 1556—1566. 
Compare A., 1913, i, i eggs of Cryptobranchus contain 
two yellow pigments soluble in ether and in alcohol respectively. 
During development the eggs lose 166% of the dry matter. The 
amount of fat increases 14%; there is also a gain in the nitrogen 
soluble in ether and in the nitrogen soluble in alcohol (insoluble in 
ether). The total nitrogen is unchanged, and there is a loss of 
nitrogen from the protein fraction. Carbamide and uric acid are 
not produced in appreciable amounts. 

It is considered probable that the eggs contain a carbohydrate 
nucleus, either free or in the form of a glucoprotein, which is 
broken down to carbon dioxide and water in the process of embry- 
onic growth; and that the process proceeds more rapidly than is 
required by the needs of growth, the surplus energy being stored 
as fat. N. H. J. M. 


Comparison of the Carbon Dioxide Output of Nerve 
Fibres and Ganglia in Limulus. Suarro Tasniro and H. §&. 
Apvams (J. Biol. Chem., 1914, 18, 329—334. Compare this vol., i, 
1018).—The authors have determined the rate of evolution of 
carbon dioxide from the dorso-median cord in the heart of the 
king-crab (Limulus polyphemus). It was found that about as much 
carbon dioxide was given off by this ganglionic nervous tissue as 
by the claw or optic nerves of the same animal. The absolute 
amounts were considerably smaller than those furnished by the 
corresponding nerves of the spider crab (Libinia canaliculata) or 
the frog (Rana pipiens), and this fact is correlated with the very 
sluggish behaviour of Limulus and its power of living for very 
long periods without food and with very little air. It is pointed 
out that the carbon dioxide output is directly proportional to the 
rate of propagation of the nerve impulse in these animals. The 
experiments so far recorded showing the influence of size and sex 
on the carbon dioxide output of nervous tissues do not allow of 
any definite conclusion being drawn. H. W. B. 


The Effect of Acute Destructive Lesions of the Liver on 
its Efficiency in the Reduction of the Ammonia Content of 
the Blood. Cyrus H. Fiske and Howarp T. Karsner (.7. Biol. Chem., 
1914, 18, 381—385. Compare this vol., i, 110).—The livers of 
animals which have been treated with chloroform, phosphorus, 
phloridzin, hydrazine, and hemolytic immune serum have been 
perfused with normal .blood containing known amounts of 
ammonia. In each case the liver cells were able to remove practi- 
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cally the whole of the ammonia, showing that the pathological 
changes induced did not interfere with the normal capacity of the 
liver to deal with ammonia. 

During the progress of the work it was found that oxygenation 
of the perfusing fluid by pure oxygen instead of air brings about 
an almost complete reduction of the ammonia content of the fluid 
as it passes through the liver. H. W. B. 


Ovarian Extirpation and Vasomotor Irritability. R. G. 
Hoskins and Homer WuHeeton (Amer. J. Physiol., 1914, 25, 
119—123. Compare this vol., i, 900).—Ovarian extirpation in 
dogs results within six to eight weeks in a marked augmentation 
in the vasomotor reaction to nicotine, but not to adrenaline. These 
results, which are in conformity with clinical evidence, indicate 
that the operation causes a heightened irritability in the sympa- 
thetic nervous system. H. W. B. 


The Vapour Pressure Hypothesis of Contraction of 
Striated Muscle. H. E. Roar (Proc. Roy. Soc., 1914, [B], 88, 
139—150).—-Starting with the commonly accepted structure for 
striated muscle, it is shown that it is possible to explain the 
phenomena associated with contraction on the hypothesis that 
lactic acid is set free in the muscle fibre, and that this combines 
with protein to form a salt with a consequent rise of osmotic 
pressure. As a result of this increased osmotic pressure the aniso- 
tropic bands swell and the muscle is thereby shortened, 

By various calculations, controlled by suitable experiments, it is 
shown that muscle can shorten by osmotic processes until its length 
is somewhere between 37% and 3% of its original length. From 
measurements of the elements of the sartorius muscle of the frog 
it is calculated that the amount of lactic acid formed during con- 
traction of muscle can cause sufficient rise in osmotic pressure to 
account for the force exerted by the muscle and that the osmotic 
process can be completed in less than 0°04 of a second. The 
electrical changes are also accounted for on the assumption of the 
formation of a protein salt of lactic acid. H. W. B. 


Creatine and Creatinine. Puitie A. Saarrer (J. Biol. Chem., 
1914, 18, 525—540. Compare Shaffer and Reinoso, A., 1910, ii, 
731).—A detailed description of work the results of which have 
already been published (loc. cit.). H. W. B. 


Relations of Vitamine to Lipoids. Evertyn Asniry Cooper 
(Biochem. J., 1914, 8, 347—354).—A method is described for the pre- 
paration from cardiac muscle of a substance small amounts of 
which cure polyneuritis in pigeons. The substance is extremely 
unstable, and loses its activity in a few days. As in the case of 
voluntary muscle (A., 1913, i, 928), the bulk of the anti-neuritic 
substance coutained in the fats and lipoids (alcoholic extract) of 
cardiac muscle can be separated therefrom by means of ether. In 
the case of the brain, separation of the anti-neuritic substance is 


VOL. CVI. 1. 4h 


i. 1154 ABSTRACTS OF CHEMICAL PAPERS. 


effected only by the addition of acetone as well as ether to the 
alcoholic extract. 

Purified brain phosphatides, protagon, kephalin, cholesterol, and 
cerebron possess no curative power over polyneuritis. This is not 
due to failure to become digested, because hydrolysed protagon and 
brain phosphatides are still quite inactive. 

The conclusion is drawn that vitamine is not a lipoid, and 
although it may be adsorbed in the lipoids of the brain and muscle, 
it does aot enter into their constitution, but is only stored until 
required by the organism. H. W. B. 


Colouring Matters in the Compound Ascidian Diazona 
violacea. Atrrep Hort (Proc. Roy. Soc., 1914, [8], 88, 227—236). 
—The Ascidian Diazona violacea obtained by dredging near the 
Outer Hebrides is green while alive, but changes to violet when 
placed in alcohol, whilst the alcohol acquires the green colour. The 
spectrum of the green cclour resembles that of ordinary plant 
chlorophyll, and separable green and yellow pigments are associated 
in the alcoholic solution. 

The violet substance, purified by solution in hot s-tetrachloro- 
ethane, formed a purple powder with a coppery lustre. In general 
behaviour it resembled the dibromoindigotin shown by Fried- 
lander to be present in Murex brandaris. The same 6:6/-di- 
bromoindigotin has now been isolated from the British mollusc, 
Purpura lapillus. 

It is considered that in the healthy animal the purple pigment 
is present in its reduced condition as a colourless chromogen, and 
is physiologically active as an oxygen carrier. On death, oxidation 
is complete, and the violet pigment persists. E. F. A. 


The Validity of the Microchemical Test for the Oxygen 
Place in Tissues. A. N. Drury (Proc. Roy. Soc., 1914, [B], 88, 
166—176).—Experiments have been made by the author which 
prove that the results obtained by Unna with rongalite-white [a 
solution of the leuco-base of methylene-blue kept in a state of 
reduction by excess of rongalite (formaldehydesulphoxylate)] do not 
justify his assumption that it is a specific stain for the oxygen 
place in tissues; consequently, his theory of staining by oxidation 
and reduction is not proven. Experiments were also performed 
which showed that the gas condensed on the surface is a great 
factor in determining the depth to which staining takes place. 
Altering a surface by preliminary treatment with various chemical 
substances also has a marked effect on the subsequent condensation 
of methylene-blue. H. W. B. 


Biochemistry of Iodine. I. The Distribution of Iodine in 
Plant and Animal Tissues. A. T. Cameron (J. Biol. Chem., 1914, 
18, 335—380).—The author has estimated the amount of iodine 
present in various animal and vegetable tissues by a modification 
of Hunter’s method (A., 1910, ii, 650). The results are compared 
with those obtained by other workers. 
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Iodine has been found in the great majority of plants, the exact 
amount present being largely dependent on the amount of iodine 
in the environment. Marine alge usually contain more than 
0°001% of iodine, whereas in fresh-water alge and vegetables the 
quantity is generally less than 0°0001%. Nevertheless, distinct 
variation of iodine content can occur in the same species growing 
under apparently the same conditions. A possible explanation is 
based on Allary’s statement (which is confirmed) that when a 
leaf of one of the marine alge ceases to grow and commences to 
lose its vitality, it gives up iodine to the surrounding medium. 

Among the lower animals, sponges were found to contain about 
0°01% iodine (calculated on the dried material), whilst worms 
contained up to 0°4%. In all the lower animals the iodine is 
dispersed throughout the various tissues of the organism, but in the 
higher animals it becomes concentrated in the thyroid, so that in 
vertebrates this gland is the only tissue containing more than a 
trace of it. In thyroid tissue marked variations of iodine content 
occur both in individuals of the same species and in different 
species. Such variations are all traceable to differences in diet. 
In vertebrates the amount of iodine in the dried thyroid varies 
from 0°01 to 1°16%. 

Iodine is present in the thyroids of the young of sheep, swine, 
and cattle to a rather greater extent than in the adult animal. 
The iodine content of the parathyroids is of an altogether lower 
order than that of the thyroid. The remaining tissues, including 
thymus and pituitary, of the cat, dog, and rabbit do not contain 
more than a trace of iodine (less than 0°001% calculated on the 
dried material). H. W. B. 


Relative Amounts of £-Hydroxybutyric Acid and Aceto- 
acetic Acid Excreted in Acetonuria. Ernest Laurence Kenna- 
way (Biochem. J., 1914, 8, 355—365).—The author has estimated the 
relative amounts of B-hydroxybutyric acid and acetoacetic acid in 
the urine in conditions of acidosis. In diabetes the ratio of 
8-hydroxybutyric acid to acetoacetic acid remains fairly constant; 
ia carbohydrate starvation, the proportion of B-hydroxybutyric 
acid rises with the increasing formation of acetone substances. In 
cases where two and a-half grams or more of the two acids were 
being daily excreted, the estimation of the separate acids indicated 
that from two to five molecules of B-hydroxybutyric acid were 
eliminated for one molecule of acetoacetic acid. H. W. B. 


The Behaviour of Asparagine, Phenyl Carbamate and 
Methyl Ethyleneallophanate [Methyl Glyoxalidone-1-carboxy- 
late] in Phloridzin Diabetes. Orro Nirscne (Chem. Zentr., 1914, 
ii, 60; from Beitr. Phys., 1914, 1, 53—89).—The author records 
the effects on the urinary sugar of the administration of /-asparagine, 
phenyl carbamate, and methyl glyoxalidone-l-carboxylate to 
phloridzinised dogs. From the quantity of “extra” sugar (Lusk) 
obtained after the ingestion of asparagine, the author infers that 
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three of the carbon atoms in asparagine become transformed into 
dextrose. The administration of 3 grams of phenyl carbamate in 
one dose to a phloridzinised dog caused the death of the animal ; 
whilst a dose of 1 gram resulted in a diminished elimination of 
sugar. 
| With Nussnac.|—Methyl glyozralidone-1-carbozylate, 
HyCHyw 
NH—C go 8 CO,Me 

has been prepared from ethylenedicarbimide and methy] alcohol in 
crystalline form, soluble in water and alcohol. A 10-gram dose 
did not produce narcosis. Administration to a phloridzinised dog 
led to an increase in the urinary dextrose. H. W. B. 


Formation of Dextrose from Glutamic Acid in Pbloridzin 
Diabetes. Bruno WarkKALLA (Chem. Zenir., 1914, ii, 60—61 ; from 
Beitr. Phys., 1914, 1, 91—112. Compare Lusk, A., 1908, ii, 612). 
—The administration of glutamic acid, obtained from the gliadin 
of wheat, to phloridzinised dogs leads to an increased elimination 
of dextrose in the urine. The calculation of the “extra” sugar 
from the D : N ratio does not enable it to be decided whether the 
intermediate compound formed during the transformation of the 
glutamic acid into sugar possesses three or only two carbon atoms. 

H. W. B. 


The Behaviour of Certain Amido-compounds in Phloridzin 
Diabetes. Kari Sremnmausen (Chem. Zentr., 1914, ii, 61; from 
Beitr. Phys., 1914, 1, 113—142).—The author has determined the 
influence of the administration of succinimide, succinamide, and 
acetamide to phloridzinised dogs on the elimination of sugar in the 
urine. The experiments carried out on a fasting rabbit with 
succinimide did not give a conclusive result, but those on a fasting 
dog showed unmistakably that what Lusk has termed “extra” 
sugar was eliminated. After the ingestion of 40 grams of acet- 
amide, about 30 grams were obtained during the next three days 
unchanged from the urine, leaving only 10 grams to take part in 
metabolism. The author does not come to any conclusion as to 
whether the “extra” sugar formed in this experiment arose by 
gluconeogenesis from the ingested acetamide. The administration 
of succinamide interrupts the normal course of phloridzin diabetes 
so that no statement as to its capacity for being utilised to form 
sugar can be given. H. W. B. 


The Behaviour of Acrylic Acid in Phloridzin Diabetes. 
Friepricn ScuowenkEn (Chem. Zenir., 1914, ii, 254; from Beitr. Phys., 
1914, 1, 143—177).—The author advances the hypothesis that 
acrylic acid may be an intermediate product between lactic acid or 
alanine on the one hand and dextrose on the other. The adminis- 
tration of acrylic acid to phloridzinised dogs led to an increase 
in the amount of dextrose eliminated in the urine. The increase 
of urinary dextrose over that occurring in the urine before the 
acrylic acid was given to the animal was such as to lead the author 
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to infer that all the acrylic acid administered had been converted 
into dextrose. The formation of dextrose in the body from lactic 


acid or alanine may therefore occur with acrylic acid as the inter- 
mediate product. H. W. B. 


Magnesium Narcosis. I. E. Srarkxenstein (Chem. Zentr., 1914, 
ii, 59; from Zentr. Physiol., 1914, 28, 63—70).—In order to deter- 
mine whether the point of attack of magnesium salts is in the 
central or peripheral nervous system, the author has carried out a 
number of “combination” and “antagonistic” experiments on 
rabbits. Camphor, which has an antagonistic action on the central 
paraldehyde and chloral narcosis, has no action on magnesium 
narcosis. Eserine has a stimulating action on magnesium narcosis 
similar to that exerted on the peripheral paralysis brought about 
by curare; the paracetaldehyde and chloral narcosis of central 
nature remain unaffected. Eserine calls forth muscular tremor in 
normal and curarised rabbits, but not in animals narcotised by 
magnesium, paracetaldehyde, or chloral. Phenol in small doses 
behaves in the same way as eserine. 

Ineffective doses of curare and ether when combined may bring 
about complete narcosis. Magnesium and ether have similar 
additive effects. 

In view of these results, magnesium narcosis cannot be said to 
indicate either a purely central or a purely peripheral paralysis. 
It appears, rather, that all parts of the nervous system are rendered 
less excitable by the magnesium ions. The experiments also show 
that the action of the other drugs is not confined exclusively to the 
central or the peripheral nervous system, and that even when 
there is a pronounced peripheral action (as with curare), there may 
also be a considerable central paralysis. 

The intensifying action of oxalates on magnesium narcosis noted 
by Gates and Meltzer (this vol., i, 459) has already been described 
by the author (Wien. klin. Woch., July, 1913). H. W. B. 


The Parenteral Utilisation of Disaccharide Sugars. ALBERT 
G. Hoaan (J. Biol. Chem., 1914, 18, 485—496).—Reneated injections 
of lactose and sucrose have been made into the intraperitoneal 
cavity of dogs. Most of the injected sugar has been regained from 
the urine. Greater utilisation of these sugars could not be attained 
by repeated injections. These experiments, therefore, do not yield 
any confirmation of Abderhalden’s work showing the development 
of enzymes by the organism capable of hydrolysing these sugars 
when parenterally introduced. H. W. B. 


Action of Tissues on Methyl-glucosides, Tetramethyl-glu- 
cosides and Natural Disaccharides. P. A. Levenz and G. M. 
Meyer (J. Biol. Chem., 1914, 18, 469—475).—An attempt has been 
made by the authors to trace the changes undergone by the dextrose 
molecule during its oxidation in the body by studying the action 
of the tissues, taken post-mortem, on derivatives of dextrose. Sliced 
rabbit’s kidneys were incubated for thirty-six hours with solutions 
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of a-methyl-glucose, tetramethyl-glucose, sucrose, lactose, d-glucose- 
phosphoric acid, maltose, and B-methyl-glucose. In all except the 
last two, no change in the reducing power of the solution, taken 
before and after hydrolysis, was observed. With maltose and 
B-methylglucose a slight change occurred, due doubtless to the pre- 
liminary cleavage of these substances into their components by 
the tissue enzymes. The conclusion drawn is that only free 
dextrose undergoes oxidation in the body, ester and ether deriv- 
atives of dextrose being unaffected. H. W. B. 


The Changes Undergone by Salicylic Acid in the Animal 
Organism. ALEssANDRO Batpont (Chem. Zentr., 1914, i, 2066; from 
Arch. Farm. sperim., 1914, 17, 241—247. Compare A., 1908, ii, 
1060).—A critical consideration of the method of isolation and the 
properties of the hydroxysalicylic acid obtained by Neuberg (Berl. 
klin. Woch., 1914, 48, 798) leads the author to the conclusion that 
it is possible that this substance is identical with the salicyluric 
acid which he prepared from human urine after administration 
of sodium salicylate (loc. cit.). H. W. B. 


Uricolysis. A. E. Taytor and W. H. Apotpn (J. Biol. Chem., 
1914, 18, 521—523).—A large quantity of allantoin was injected 
into the femoral vein of a dog and recovered almost quantitatively 
from the urine with no concurrent increase in the elimination of 
urea. In the dog, allantoin is not converted into urea, and there- 
fore it is probable that in man the corresponding conversion of 
uric acid into urea does not take place. H. W. B. 


Chemistry of Vegetable Physiology and Agriculture, 


Mechanism of Agglutination of Bacteria by Specific Sera. 
Wittram Joun Tuttocn (Biochem. J., 1914, 8, 293—319).—The 
author has investigated the factors determining the flocculation 
of sensitised bacteria, and expresses the view that whereas unsensi- 
tised organisms exhibit characters that are similar to those of fresh 
protein, sensitised organisms recall in their properties the character- 
istic features of denaturated protein. 

Specific agglutination is markedly affected by the presence of 
salts, hydrogen- and hydroxyl-ions. In the presence of salts with 
mono- and bi-valent cations, unsensitised bacteria behave like non- 
rigid colloids, such as egg-albumin, but after they have been sensi- 
tised they resemble rigid colloids (denaturated egg-white). The 
flocculation appears to be due to a direct interaction of the anti- 
substance—antigen complex with the electrolyte. Both hydrogen- 
and hydroxyl-ions inhibit agglutination by interfering with the 
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union of antigen with anti-substance as well as by preventing 
flocculation. 

The agglutinating activity of an electrolyte depends on the 
valency of its cation when the bacteria are suspended in saline 
solution, and on the valency of the anion when suspended in 
an acid medium. Salts with multivalent cations are peculiar in 
their action in that they are as active in the precipitation of sensi- 
tised as of unsensitised organisms. Since flocculation takes place in 
the presence of fluorides, agglutination is independent of the 
calcium ions in the serum. 

The general conclusion arrived at is that the process of sensi- 
tisation is akin to denaturation. H. W. B. 


Studies in Bacterial Metabolism. XXXI—XXXVII. Arrtaur 
I. Kexpatt, ALEXANDER A. Day, and ArtHur W. WALKER (J. Amer. 
Chem. Soc., 1914, 36, 1937—1962).—An investigation of the effect of 
various important types of bacteria on milk. Estimations were 
made of the free ammonia, total nitrogen, and the acidity or 
alkalinity as indicated by alizarin, neutral-red, and phenolphtha- 
lein. As certain changes, particularly increases in acidity, were 
observed which could not be adequately explained, experiments 
were undertaken with a view to determine the effect of butter-fat 
on the bacterial metabolism. For this purpose, skimmed milk 
(containing 0°15% of butter-fat), whole milk (containing 3°6% of 
butter-fat), and cream (containing 40% of butter-fat) were inocu- 
lated with certain organisms and studied under parallel conditions. 
The results of all these experiments are tabulated. E. G. 


Studies in Bacterial Metabolism. XXXVIII. Arrnur I. 
KENDALL, ALEXANDER A. Day, and ArtHurR W. WALKER (J. Amer. 
Chem. Soc., 1914, 36, 1962—1966).—A study of bacterial metabolism 
in milk (preceding abstract) showed the occurrence of certain 
changes, chiefly in relation to acidity, which could not be explained 
by the information hitherto available. In seeking an explanation 
for these changes, experiments have been carried out to ascertain 
whether the organisms secrete lipases which effect the hydrolysis of 
the fatty constituents of the milk. The results show that the 
sterile filtrates of broth cultures of certain bacteria are capable of 
hydrolysing butter-fat, ethyl butyrate, and triacetin. E. G. 


Action of Stimulants on Nitrifying Bacteria. C. MonrTanarr 
(Chem. Zentr., 1914, ii, 342; from Staz. sper. agrar. ital., 477, 
441—448).—The results of experiments with manganese dioxide, 
carbonate, and sulphate showed that manganese dioxide and car- 
bonate rendered nitrification more vigorous. N. H. J. M. 


Action of Organic Substances on Nitrification and 
Denitrification in Soils. A.texanper Kossowicz (Chem. Zentr., 
1914, ii, 260—261 ; from Zeitsch. Gaérungsphysiol, 1914, 4, 1—48)—The 
results of experiments on nitrification in a soil rich in humus 
showed that straw only had a retarding action when employed in 
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very large amounts, and that straw plus peptone had less effect 
than peptone alone. 

Denitrification is greatly accelerated by straw. Straw plus 
peptone acts similarly. This is followed by a vigorous nitrification 
of the ammonia produced from the peptone. 

The retarding effect of the following substances on nitrification 
decreases in the following order: peptone, asparagine, acetamide, 
ammonium acetate, and carbamide. When peptone is added, nitri- 
fication and denitrification only commence when all the nitrogen 
of the peptone is converted into ammonia; production of nitrite 
and of nitrate nearly always begin simultaneously. The effect of 
dextrose is similar. In presence of soluble organic compounds nitri- 


fication does not proceed until they are completely mineralised. 
N. H. J. M. 


Chemical Nature of a Bacterial Hemolysin. Eric Epwin 
ATKIN (Biochem. J., 1914, 8, 328—346).—The velocity of destruction 
of nasik hemolysin, prepared from Vibrio nasik, at 46° is at a 
minimum slightly on the acid side of the neutral point. This 
favours the view that the lysin is an ampholyte (amphoteric elec- 
trolyte) with its acid dissociation constant greater than its basic, 
and the point of minimum destruction is the isoelectric point. 
The anion and cation are therefore thermolabile, and the undisso- 
ciated molecules thermostabile. Kataphoresis experiments at 10° 
confirm this view. The approximate values for the isoelectric 
points are p,, at 10°=3°3; p, at 46°=6°'1. This decrease of acidity 
with rising temperature is also found in the case of simple ampho- 
lytes, but to a smaller extent. 

A criterion is also given incidentally for the anomalous heat 
destruction of certain hemolysins, for instance, megatheriolysin, 
namely, that the process is not unimolecular at temperatures where 
the velocity of destruction decreases with rising temperature, but it 
can be shown to be so at temperatures considerably removed where 
the velocity of destruction follows the more ordinary course of 
increase with rise of temperature. H. W. B. 


Combination of Metallic Salts by Yeast; their Detection 
by Chemical Reactions. Tu. Boxorny (Chem. Zentr., 1914, i, 
2195—2196 ; from Allgem. Brauer-Hopfenzeit, 1914, 54, 1155—1158). 
—Pressed yeast (20 grams) fixes 0°25 gram of copper sulphate in 
two weeks from a 1% solution; the yeast gives a positive reaction 
with potassium ferrocyanide. Yeast—ferrous sulphate only reacts 
with potassium sulphide and potassium ferro- and ferri-cyanides 
after being boiled with hydrochloric acid. Yeast—ferric chloride 
also gives mostly negative reactions, except with ammonium 
sulphide. The compound with cobalt nitrate gives mostly negative 
reactions, whilst nickel sulphate seems to be incompletely fixed, 
and manganese sulphate not at all. The compounds with mercury 
salts only give positive reactions with ammonium sulphide, whilst 
the compound with lead acetate gives a negative reaction with 
potassium chromate. Sodium hydrogen sulphite enters into com- 
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bination with the aldehyde of the active protein; when treated 
with dilute sulphuric acid, it liberates sulphur dioxide. 
N. H. J. M. 


Yeast Fermentation and Hydrogen. Serrcivs Lvov (Chem. 
Zentr., 1914, i, 2194—2195; from Zeitsch. Garungsphysiol, 1913, 3, 
289—320).—Experiments on the action of chromogens, the fer- 
mentation of sugar, and the autofermentation of yeast. The 
vegetable pigments examined probably contain a double linking, 
and can unite with two atoms of hydrogen, with production of 
leuco-compounds. The process proceeds readily in presence of 
yeast reductase, for example. In leuco-compounds the hydrogen 
is in loose combination, and is oxidised to water by molecular 
oxygen. One gram-mol. of methylene-blue withdraws from the fer- 
menting medium 1 gram-mol. of hydrogen, and renders 1 gram-mol. 
of hexose inactive, and thus prevents the further decomposition into 
alcohol and carbon dioxide. 

As regards the autofermentation of yeast, 1 gram-mol. of 
methylene-blue causes the production of an excess of carbon dioxide 
(1 gram-mol.); that is to say, the fermenting medium contains a 
substance which, in absence of sugar, gives up 1 mol. of carbon 
dioxide, two hydrogen atoms being removed from the substance. 
This is an enzymatic process which does not take place if the 
ferment is destroyed by heat. The carbon dioxide persumably 
results from the fermentation of amino-acids, with production of 
aldehydes. 

Reductase has the most important share in the fermentation 
processes by activating hydrogen. N. H. J. M. 


Assimilation of Nitrites by Moulds. ALExanpER Kossowicz 
(Chem. Zentr., 1914, i. 2192; from Zettsch. Garungsphysiol, 1913, 3, 
321—326. Compare 1913, i, 571).—Whilst it is shown that moulds 
can assimilate nitrites directly, without previously converting the 
nitrite into ammonia, some moulds, when well developed, produce 
ammonia in solutions of nitrites. The production of ammonia in 
such cases is attributed partly to the reducing power of the mature 
moulds and partly to the decomposition of nitrogenous organic 
constituents of the moulds. N. H. J. M. 


Germination and Growth of Some Plants and Nitrification 
in Presence of Naphthalene. P. Cacciari (Chem. Zenir., 1914, ii, 
53—54; from Staz. sper. agrar. ttal., 47, 347—-367).—Considerable 
amounts of naphthalene are without effect on the germinating 
power of seeds; the energy of germination is, however, somewhat 
affected, and growth is retarded. Naphthalene is unfavourable to 
nitrification. N. H. J. M. 


Photosynthetic Processes in Green Plants. [E. Sernaciotro 
(Gazzetta, 1914, 44, i, 628—631. Compare this vol., i, 1121).— 
As described in the paper referred to, the author’s efforts to obtain 
free methylene yielded, instead, unsaturated and cyclic polymerides 
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of it. He suggests that the initial reaction in the photosynthetic 
processes of green plants may be CO,+H,O=O0,+.-CH-°OH, and 
that the hydroxymethylene so formed then polymerises. A typical 
cyclic polymeride would be (CH-OH),, which is inositol, and is 
widely distributed in plants. Schemes are given showing the 
formation of other products from the original polymerides by 
changes identical with, or similar to, reactions which have been 
observed under laboratory conditions. R. V. 8. 


Partition of the Nitrogen of Plant, Yeast and Meat 
Extracts. F. C. Coox (J. Amer. Chem. Soc., 1914, 36, 1551—1556). 
—Comparing the amounts of nitrogen precipitated by different 
reagents in the various extracts, it was found that phosphotungstic 
acid precipitated the highest, tannin-salt the next highest, and 
acid—alcohol the lowest percentage of nitrogen. Sérensen’s form- 
aldehyde titration method gave lower results for amino-nitrogen 
than the Van Slyke method. 

The results showed that more of the nitrogen is present in a 
more completely hydrolysed state in plant extracts than in yeast 
and meat extracts. Plant and yeast extracts were found to con- 
tain no creatine and creatinine; the former contains very little 
nitrogen as purine, whilst the latter showed high purine nitrogen. 
Only meat extracts showed the biuret reaction. 

The nitrogen of plant extracts consists chiefly of monoamino- 
acids and ammonia, none of it being precipitated by acid—alcohol. 
In the case of meat and yeast extracts, about 25% of the nitrogen 
is precipitated by acid—alcohol. N. H. J. M. 


Colouring Matter contained in the Seed-coats of Abrus 
precatorius. Sarast Lat Sarkar (Biochem. J., 1914, 8, 281—286). 
—The outer layer of cells of the seed-coats of Abrus precatorius 
is impermeable to water and other solvents, so that if a handful 
of seeds is thrown into water, the colouring matter is dissolved 
only out of those which may have become ruptured, the entire seeds 
retaining their colour. 

On soaking the crushed seed-coats in water, two colouring 
matters, yellow and scarlet, are extracted, and can be separated 
by shaking with ether. The scarlet colouring matter, which is the 
chief one present, remains dissolved in the water, and can be 
purified by means of its insoluble copper salt. Its reactions with 
ferric chloride, gelatin, ammonium ferricyanide, etc., indicate that 
it is a tannin substance. 

Observation of microscopical sections of the seed-coats of Abrus 
precatorius treated with the above reagents showed that the scarlet 
colouring matter is located in the outermost layer of cells, whilst 
the yellow pigment is contained in a layer of cells situated at some 
distance from the surface of the seed-coat. H. W. B. 


Anatomy and Microchemistry of Anacardium occidentale. 
Ernst KratzmMann (Chem. Zenir., 1914, ii, 244; from Pharm. Post, 
1914, 47, 375—378).—-Cardol and anacardic acid, an oily substance 
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and crystals, m. p. about 117°, were separated. The seeds contain 
considerable amounts of fat, besides much starch. N. H. J. M. 


Chemical Examination of Cotton-root Bark. Freprxick B. 
Power and Henry Brownino, jun. (Pharm. J., 1914, 93, 420—423) — 
On distilling an alcoholic extract of cotton-root (Gossypium herba- 
ceum) bark with steam,a very small amount of a pale yellow, essen- 
tial oil is obtained. The product givesthe colour reaction of furfur- 
aldehyde, and, by keeping, deposits a few crystals, m. p. 112—114°. 
which appear to consist of acetovanillone. The other constituents 
of the bark are found to comprise: (1) a phenolic acid, m. p. 
196—199°, which is probably 2: 3-dihydroxybenzoic acid; (2) sali- 
cylic acid; (3) a colourless, phenolic substance, CyH,)O3, m. p. 
258—260° (acetyl derivative, m. p. 152°), which forms yellow 
solutions in aqueous alkalis, and develops a purple coloration with 
ferric chloride; (4) a yellow, phenolic substance, C,,H,,0, (?), 
m. p. 210—212° (acetyl derivative, m. p. 147—149°), which 
develops a deep purple coloration with aqueous alkalis and with 
concentrated sulphuric acid, and a brown coloration with ferric 
chloride; (5) betaine; (6) a fatty alcohol, C.>H.O, m. p. 77°5—78'5° ; 
(7) a phytosterol, C.,H,.O, m. p. 130°; (8) a small amount of a 
hydrocarbon (triacontane ?), m. p. 60—61°; (9) ceryl alcohol ; 
(10) a mixture of fatty acids, consisting chiefly of oleic and 
palmitic acids; and (11) a considerable proportion of sugar, from 
which d-phenylglucosazone and penta-acetyldextrose have been 
prepared. 

The bark does not contain any alkaloid or tannin. The 
resinous component, from which some of the substances mentioned 
above are isolated, has a deep purple colour, and amounts to 
10°6% of the weight of the air-dried bark employed. C. 8. 


Presence of Gentiopicrin and Gentianose in the Fresh 
Roots of Gentiana purpurea, L. Marc Bripet (J. ’iarm. Chim., 
1914, [vii], 10, 62—66. Compare A., 1913, i, 149, 150, 434, 
690, 806, 1212).—The author has previously examined a cultivated 
specimen of Gentiana purpurea, L., and now gives the results of 
his investigation of the wild plant, which is found to contain about 
twice as great a quantity of substances hydrolysable by invertin 
and emulsin as the cultivated specimen. Further evidence of the 
presence of an unknown sugar, hydrolysable by invertin, is also 
obtained. The roots of Gentiana purpurea, L., appear to be very 
similar in composition to those of other gentians previously 
studied, and, on extraction, yield crystallised gentiopicrin, 
[a], —196°6°, and gentianose, [a], +31°43°, the proportion of the 
former being identical with that contained in the yellow gentian. 


Biochemical Investigation of the Glucosides, Hydrolysable 
by Emulsin, in Indigenous Orchidaceze. Em. BourquEtor and 
M. Bripet (J. Pharm. Chim., 1914, [vii]. 10, 14—18, 66—72).—The 
method is as follows. The fresh plant is introduced in portions 
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into boiling 85% alcohol, and ebullition continued for fifteen to 
twenty minutes to ensure the destruction of all ferments. After 
cooling, the extract is decanted, and the residue again heated with 
alcohol. The united alcoholic liquors are filtered and evaporated, 
and the residue dissolved in water containing thymol. The rota- 
tion of the liquid is determined, reducing sugar is estimated, and 
invertase added. Sucrose, if present, is thereby hydrolysed, and 
the rotation changes towards the levo-direction. When no further 
change in rotation is observed, the liquid is heated at 100°. After 
cooling, emulsin is added. Should the plant contain a hydrolysable 
glucoside, the rotation returns towards the right, the extent being 
proportional to the amount of glucoside in solution. 

The orchidacee examined are divisible into two groups. Those 
belonging to the series Aceras, Loroglossum, Orchis, Ophrys, and 
Platanthera yield dextrorotatory extracts; the others, comprising 
the species Limodorum, Cephalanthia, Epipactis, and Neottia, give 
levorotatory extracts. All species contain a sugar hydrolysable by 
invertase. In most cases, sucrose is in all probability present, the 
most marked exception being presented by V. Nidus-avis. All the 
plants contain one or more glucosidic substances hydrolysable by 
emulsin, which possibly vary in the different cases. Nevertheless, 
for the majority of species, the indices observed lie within 
moderately close limits, which points to the presence of the same 
glucosidic principle in each, and the fact that a precipitate always 
separates during the action of emulsin lends support to this sup- 
position. BH. W. 


Occurrence of Manganese in Kentucky Soils and its Possible 
Significance. O. M. Snepp (./. Jnd. Eng. Chem., 1914, 6, 660 —664). 
—Although manganese is universally present in soils and plants, 
there are large differences in the manganese content of the soils 
of different geological areas, and sometimes in those from the same 
area. The amounts found in the surface soils examined varied 
from 0°005 to 0°331% (MnO), and in the subsoils from 0°002 to 
0°264%. Usually, the surface soils contain the larger amount, but 
less manganese is found in cultivated soils than in the correspond- 
ing virgin soils; the same holds good in the case of the subsoils. 
Most soils contain considerably more manganese than phosphorus, 
but the loss of manganese from cultivated soils is greater than 
that of phosphorus. The application of certain manganese salts, 
particularly the sulphate, to soils is beneficial to the crops; the 
quantity applied must, however, be small, as large quantities are 
harmful. W. P. @. 
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Organic Chemistry. 


Isoprene from Commercial Turpentines. Casas. H. Herty and 
J. O. Granam (J. Ind. Eng. Chem., 1914, 6, 803—804).—Ordinary oil 
of turpentine yielded 5-5% of isoprene when submitted to distillation 
in the ‘isoprene lamp” apparatus described by Harries and Gottlob 
(A., 1911, i, 798) ; the fraction of oil of turpentine, b. p. 155—156°, 
yielded 8-0% of isoprene, and the fraction b. p. 169—175°, 05%. No 
isoprene was obtained from the fraction b. p. above 175°. It is evident 
that the isoprene.is derived from the pinene present. Oil of Pinus 
serotina yielded 12% of isoprene; pine oil, 4%; and refined spruce pine 
turpentine, none. W. P. 3. 


Ethyl Ester of Linolic Acid Tetrabromide as a Product in 
the Analysis of Cotton-seed Oil. Leroy S. Patmer and Patip 
A. Wricat (J. /nd. Eng. Chem., 1914, 6, 822—823).—During an 
investigation regarding the composition of cotton-seed oil, in which the 
unsaturated fatty acids were isolated by making use of their solubility 
in ether, the authors obtained a crystalline compound, in place of 
linolic acid tetrabromide, when an attempt was made to form the latter 
substance. The crystals had m. p. 58—58-5°, and consisted of ethyl 
linolate tetrabromide. The cause of the formation of this ethyl ester has 
not been definitely ascertained, but it appears to take place during the 
time the lead soaps are in contact with ether. W. P. B. 


Humic Acid. Sven Opin (Arkiv. Kem. Min. Geol., 1914, 5, 
No. 15. Compare A.,1912, i, 336 ; this vol., i, 500).—When suspensions 
of Sphagnum, Sphagnum peat and leaf humus are treated with ammonia, 
an adsorption of ammonia takes place, and, coincidently, salts are 
formed in considerable amounts from the peat and humus, whilst the 
Sphagnum itself gives only a relatively insignificant amount of salt. 
These results are opposed to the view of Baumann and Gully, who 
consider that the adsorption of bases by peat is mainly due to the 
presence of Sphagnum cells. The effect on conductivity of the 
production of salts exceeds that of adsorption even in concentrations 
of V/0°01. Humates are extracted by ammonia in concentrations as 
low as V/0:005, so that the suggestion that humates are decomposition 
products of the action of ammonia on humus is improbable. 

With reference to the criticisms of Ehrenberg and Bahr (this vol., 
i, 50) it is pointed out that filtration through collodion can only be 
depended on when not less than 10% collodion is employed. It is also 
considered possible that as Ehrenberg and Bahr omitted to extract 
their humic acid with alcohol, it may have contained a considerable 
amount of hymatomelanic acid which might account for the different 
value obtained for the mol. weight. N. H. J. M. 


Isolation of Crystalline d/-Glyceraldehyde from a Syrup 
Obtained by the Oxidation of Glycerol. Epaar J. Wirzemann 
(J. Amer. Chem. Suc., 1914, 36, 2223—2234).—The syrupy product 
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obtained by the oxidation of glycerol with bydrogen peroxide in 
presence of ferrous sulphate (Fenton and Jackson, T., 1899, 75, 4) 
contains dl-glyceraldehyde. This was established by converting the 
aldehyde into the diethylacetal and recovering pure d/-glyceraldehyde 
from the latter by hydrolysis with 0-1-sulphuric acid. E. G. 


Crystallised /-Mannose. W. ALBERDA vAN EKENSTEIN and J, J. 
Bianxsma (Chem. Weekblad, 1914, 11, 902).—A yield of 125% of 
l-mannose can be obtained by hydrolysis of the cyanohydrin of 
l-arabinose, isolation of mannonolactone from the mixture of /-man- 
nonic acid and /-gluconic acid, and reduction with sodium amalgam. 
To crystallise the sugar, it is converted into the phenylhydrazone, and 
then regenerated by the action of benzaldehyde. After several days, the 
resulting syrup crystallises, and on recrystallisation from alcohol forms 
colourless crystals, m. p. 132°. It exhibits mutarotation, the iritial 
rotation being [a], + 14°, and the final rotation [a], - 14°, in complete 
agreement with the corresponding constants for d-mannose. 

A.J. W. 


Preparation of Raffinose. C. 8. Hupson and T. 8S. Harpine 
(J. Amer. Chem. Soc., 1914, 36, 2110—2114).—During a study of the 
hydrolysis of raffinose by enzymes, a large quantity of the sugar was 
required. A method for its preparation was therefore devised which 
is superior to any of those hitherto recorded. 

Cotton-seed meal is extracted with water, the aqueous solution 
treated with basic lead acetate and filtered, and the filtrate treated with 
hydrogen sulphide to remove excess of lead, and again filtered. A 
little sodium hyposulphite is added to prevent development of colour, 
and the solution is boiled under reduced pressure until it becomes a 
syrup containing about 25% of water. Barium hydroxide is now added, 
and the barium 1affinosate is powdered and washed with methy] alcohol. 
The barium compound is suspended in water and carefully decomposed 
with 50% phosphoric acid, so that the solution is exactly neutral at the 
end of this process. After filtration, a little sulphuric acid is added to 
remove the last traces of barium, and the solution is again filtered, 
treated for a few minutes with eponite (a form of vegetable charcoal), 
filtered, and concentrated in a vacuum to a syrup containing 20—25% 
of water. A swall quantity of alcohol containing 0°3% of nitric acid 
is added, and the mixture is seeded with crystals of raffinose hydrate 
and left at 0° to crystallise. The crystalline mass is triturated 
with 7595 alcohol, filtered, and washed with alcohol of the same 
strength until the washings are colourless. A yield of 4—5% of the 
weight of cotton-seed meal employed may thus be obtained of 
colourless raflinose crystals. The product may be further purified by 
recrystallisation. E. G. 


The Solubility of Nitrocellulose in Mixtures of Ether and 
Alcohol. A. Marreoscuat (Chem. Zentr., 1914, i, 2095 ; from Zetrsch. 
ges. Schiess-Sprengstoffwesen, 1914, 9, 105—106).—The author has 
measured the solubility of a sample of gun-cotton in mixtures of 
ether and dry or dilute alcohol. Absolute alcohol and ether in the 
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proportion 1:1 make a useful mixture, but with the common diluted 
ulcohols the proportion should be, ether to alcohol as 2:1 or 3:1. 
J.C. W. 


The Plurality of Amyloses. Cn. Tanrer (Compt. rend., 1914, 
159, 530— 532).—The author has determined the absolute and re ative 
percentages of amyloses dissolved by water at different temperatures 
in 16 different kinds of starch. For the starches used, water, at the 
same temperature, dissolves very different amounts of amylose. The 
results are a further proof of the plurality of amyloses as suggested by 
Maquenne and Roux. 


Metallic Compounds of Glycine. A. BERNARDI (Gazzetta, 1914, 
44, ii, 257—260).—The author has investigated the compound 
prepared by Dessaigne (Annalen, 1852, 82, 365), examined later by 
Ley and Kissel (A., 1899, ii, 485), and known as mercury glycine, 
(NH,°CH,°CO,),Hg. It is found that the action of alkali on this 
compound results in no precipitation of mercuric oxide, but in the 


formation of the compound CH,<hG) o> He. It is suggested that 


the latter compound be termed mercuriglycine, and that the former 
be named mercury aminoacetate. 

Mercury awinoacetate, (NH,-CH,°CO,),Hg, forms tufts of white 
needles, m. p. LLO—111°. Mercuriglycine, C,H,0,N Hg, obtained by the 
action of the calculated proportion of calcium hydroxide solution on 
mercury aminoacetate, has m. p. 155° (decomp.), and when treated with 
sodium thiosulphate liberates sodium hydroxide quantitatively accord- 
ing to the equation : 

C,H,O,N Hg + Na,S,0, + 2H,0 = CO,H’CH,*NH, + HgS,0, + 2NaOH. 
With mercuric sulphate, mercury aminoacetate forms the double salt, 
Hg(‘CO,°CH,°NH,),,HgS0,,3H,O, decomp. 102°. 


Calciglycine, CH “co >Ca, was also prepared. T HP 
. _ 9 


Three Isomeric SEthyl-sec.-butylbydroxylamines. LaupEkx 
Witiram Jones and Leonora Neurrer (J. Amer. Chem. Soc., 1914, 
36, 2202—2208).—Jones (A., 1907, i, 897) has described two isomeric 
af8-hydroxylamines, namely, 8-methyl-a-ethyl- and a-methyl-f-ethyl- 
hydroxylamine. In the present paper, an accouot is given of a-ethyl- 
B-sec.-butyl- and B-ethy]-a-sec.-butyl-hydroxylamines which are isomeric 
with f-ethyl-@-sec.-butylhydroxylamine (Bewad, A., 1900, i, 630; 
Dunstan and Goulding, T., 1901, 79, 641). 

When hydroxyurethane (carbethoxyhydroxamic) ethyl ether (Jones, 
A., 1898, i, 174) is treated with sec-butyl iodide and sodium ethoxide, 
it is converted into carbethoxy-a-ethyl-B-sec.-butylhydroxylamine (hydroay- 
sec.-butylurethane ethyl ether), C,H,*N(OEt)-CO,Et, b. p. 105—106°4°/ 
55 mm. On hydrolysing this compound with potassium hydroxide, 
it yields a-ethyl-B-sec.-butylhydroxylamine, C,H,"NH-OEt, b. p. 
88:4—89°; its hydrochloride has m. p. 94°; the platinichloride was 
prepared and analysed. 

By the action of sec.-buty] iodide on hydroxyurethane in presence of 


412 


i 1168 ABSTRACTS OF CHEMICAL PAPERS. 


potassium hydroxide, carbethory-a-sec.-butylhydroxylamine (hydroxy- 
urethane sec-butyl ether), CO,Et-NH-O-C,H,, b. p. 116—116-6°/ 
27 mm., is produced, and this, on being treated with ethyl iodide and 
sodium ethoxide, is converted into carbethoxy-B-ethyl-a-sec.-butyl- 
hydroxylamine (hydroxyethylurethane sec.-butyl ether), 
C,H,°O-NEt-CO,Et, 

b. p. 86°5—87°/30 mm. The latter compound, on hydrolysis, furnishes 
B-ethyl-a-sec.-butylhydroxylamine, NHEt*OC,H,, b. p. 93°5—94°; its 
hydrochloride is deliquescent ; the platinichloride forms deep yellow 
crystals. 

When carbethoxy-a-sec.-butylhydroxylamine is heated with potassium 
hydroxide, it is converted into a-sec.-butylhydroxylamine, NH,*O°C,H,, 
b. p. 85°5° ; its hydrochloride has m. p. 54°7—55°, and the platini- 
chloride forms deep yellow crystals. 

The carbethoxyhydroxylamines described in this paper are oily 
liquids with a characteristic odour; they do not reduce ammoniacal 
silver nitrate or Fehlivg’s solution. a-sec.-Butylhydroxylamine and 
the ethy]-sec.-butylbydroxylamines have a characteristic ammoniacal 
odour ; they reduce ammoniacal silver nitrate in the cold and Fehling’s 
solution when heated. E. G. 


Some New Hydroxyurethanes and Chromoisomeric Silver 
Salts of Their Acyl Derivatives. Lauper Witiiam Jones and 
Raven Ogsrer (J. Amer. Chem. Soc., 1914, 36, 2208—2223).—The 
experiments described in this paper were undertaken with a view to 
the preparation of mixed oximinocarbonic esters, OR-C(NOH)-OR’. 
Several new carbalkyloxyhydroxamic acids (hydroxyurethanes) have 
been obtained and their benzoyl] esters studied. ‘The silver salts of 
some of these benzoyl esters were obtained in two isomeric modifica- 
tions, white and yellow, which are mutually transformable. The 
methyl, ethyl, and isopropyl compounds yield only yellow salts, but the 
isobutyl, isoamy], and benzyl compounds furnish both modifications. 
When treated with alkyl haloids, these silver salts yield derivatives 
in which the alkyl groups are attached to nitrogen instead of to 
oxygen, and for this reason the desired acyl derivatives of mixed 
oximinocarbonic esters could not be obtained. 

Carbomethoxyhydroxamic acid, OH-NH*CO,Me, was obtained as a 
thick, yellow oil by the interaction of methy] chloroformate, hydroxyl- 
amine hydrochloride, and potassium carbonate. The benzoyl ester, 
OBz-NH-CO,Me, m. p. 82°, forms white needles; its silver salt, 
OBz-NAg’CU,Me, has m. p. 149—150°. 

When the silver salt of the benzoyl ester of carbethoxyhydroxamic 
acid (Jones, A., 1898, i, 174) is heated, it becomes white at 156—157°, 
then darkens rapidly, and melts at 174° (decomp.).. The action of 
ethyl iodide and isoamy] iodide on this salt has already been described 
(this vol., i, 505). By the action of benzoyl chloride on the silver salt 
of carbethoxyhydroxamic acid or by the action of ethy] chlorocarbonate 
on the silver salt of dibenzhydroxamic acid, the dibenzoy! derivative of 
carbethoxyhy droxamic acid (A., 1898, i, 174) is produced. 

Carbopropoxyhydroxamic acid, OH-NH-CO,Pr, was obtained as a 
thick; colourless oil. The benzoyl ester yields a silver salt, m. p. 
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144—145°, forming yellow needles which do not become white when 
heated. By the action of benzoyl ‘chloride on this silver salt, the 
dibenzoyl derivative, OBz-NBz-CO,Pr, m. p. 78—89°, is produced, 
which crystallises in cubes. When the silver salt is treated with ethyl 
iodide, the N-ethyl derivative, OBz-NEt-CO,Pr, is obtained asa pale 
yellow oil, and is hydrolysed by hydrochloric acid with formation of 
f-ethylhydroxylamine hydrochloride. 

Carbisobutoxyhydroxamic acid, OH:NH:CO,°C,H,, is a colourless 
oil. The benzoyl ester, m. p. 43—44°, yields a yellow silver salt which, 
when heated at 80—82°, is converted into a white modification, and 
has m. p. 158°. The N-ethyl derivative, OBz-NEt-CO,°C,H,, is a 
bright yellow oil. 

Carbisoamyloxyhydroxamic acid, OH*NH-CO,°C,H,,, isa viscid, pale 
yellow oil. The benzoyl ester, a colourless oil, furnishes a yellow silver 
salt which becomes white at about 75° and melts at 141 —142°. When 
this salt is treated with benzoyl chloride, the dibenzoyl derivative, 
OBz:N Bz-CO,°C,H,,, m. p. 69—70°, is produced. The N-ethyl 
derivative, OBz-NEt-CO,°C,H,,, is a pale yellow oil which yields 
f-ethylhydroxylamine on hydrolysis. 

Carbobenzyloxyhydroxamic acid, OH-NH-CO,°CH,Ph, has m. p. 65°. 
The benzoyl ester, m. p. 1O9—110°, yields a silver salt, m. p. 150—151°, 
which exists in yellow and white modifications. The N-ethy/ derivative, 


OBz:N Et-CO,°CH,Ph, is a pale yellow oil. E. G. 


Syntheses in the Fluorene and Bisdiphenylene-ethylene 
Series. Gonzato Gattas (Anal. Fis. Quim., 1914, 12, 112—131).— 
2 : 7-Dinitrofluorenone condenses with 2: 7-dinitrofluorene at 160° in 
the presence of zinc chloride to form 2:7 : 2’: 7’-tetranitrobisdipheny]- 
ene-ethylene, which on reduction by means of tin and hydrochloric 
acid yields the corresponding tetra-amino-compound, colourless, silky 
needles, m. p. 250° (decomp.). The acid solution develops a blue 
coloration with oxidising agents. G. D. L, 


Action of Allylthiocarbimide on Various Amino-organic 
Compounds. G. Rosst (Gazzetta, 1914, 44, ii, 264—268).—I1n the 
absence of a solvent, the interaction of o-toluidine and allylthio- 
carbimide at the boiling point of the latter yields, not s.-o-tolylallylthio- 
carbamide, but s.-di-o-tolylthiocarbamide and allylamine. 

The action of allylthiocarbimide on o-aminobenzoic acid is of a more 
complicated character and yields allyl cyanide, bydrogen sulphide, 
carbon dioxide and 3-nitrophthalanilide : 
3NH,°C,H,°CO,H + 3C,H,-NCs= 

NO,°C,H,(CO-NHPh), + CO, + 3H,S + 3C,H,°ON. T. H. P. 


Benzoylations in Ether Solution. Wr.tam M. Dean and ALIce 
A. Batu (J. Amer. Chem. Soc., 1914, 36, 2091—2101).—In an earlier 
paper (Dehn, A., 1912, i, 833) an account was given of the action of 
acetyl chloride on various bases in solution in dry ether. Similar 
experiments have now, been carried out with benzoyl chloride and it 
has been found that, as with acetyl chloride, a mixture of the hydro- 
chloride and acyl chloride additive compound of the base is pre- 
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cipitated. In some cases, these precipitates are contaminated with the 
original bases or with their benzoyl derivatives. All the benzoyl 
chloride additive compounds are dissociated by water and many of 
them are unstable towards heat. The additive compounds of the 
primary and secondary bases can generally be prepared by adding 
hydrogen chloride in ether or toluene solution to solutions of the 
benzoyl derivatives; the hydrochlorides of benzanilide, o- and p- 
tolylbenzamide, and a-naphthylbenzamide, however, could not be 
obtained in this way, 

isoButylamine yields a mixture of its hydrochloride with that of 
isobutylbenzamide. The precipitate obtained with tsoamylamine has 
m. p. 201° and consists of isoamylbenzamide hydrochloride; iso- 
amylbenzamide is an oil, b. p. 310—315°. Aniline gives a precipitate 
containing benzanilide and bevzanilide hydrochloride. p-Toluidine 
yields p-tolylbenzamide and p-tolylbenzamide hydrochloride, whilst o- 
and m-toluidine and a-naphthylamine afford mixtures of the hydro- 
chloride of the base, the benzamide, and the additive compound. 
Phenylhydrazine gives a precipitate consisting of phenylhydrazine 
hydrochloride, and benzoylphenylhydrazine and its hydrochloride. 
Carbamide furnishes the additive compound, CO(NH.).,BzCl, m. p. 
209° (decomp.). 

Diethylamine and methylaniline yield precipitates containing 
diethylbenzamide hydrochloride and phenylmethylbenzamide hydro- 
chloride respectively. Piperidine furnishes benzoylpiperidine hydro- 
chloride, which forms whito, hygroscopic needles. Benzylethylamine 
gives benzylethylbenzamide hydrochloride ; benzylethylbenzamide has b. p. 
218°/29 mm. 

Additive compounds were also obtained with triethylamine, tri- 
tsoamylamine, dimethylaniline, diethylaniline, antipyrine, quinoline, 
pyridine, and a-picoline. E. 


Copper Lakes of Hosin. Harvey Nicnoras Griipert (J. Physical 
Chem., 1914, 18, 586—618).—An investigation has been made of the 
eosin copper lake with the object of ascertaining whether the substance 
is a definite compound or merely an adsorption complex consisting of 
copper hydroxide with the eosin adsorbed in approximately equivalent 
amount. It is shown that copper hydroxide, when treated with ether 
solutions of eosin in varying quantities, exhibits the typical adsorption 
curve, and there is no indication of a chemical compound. ‘The total 
amount of eosin taken up is about one-tenth of the amount 
required to form copper eosinate. Similar adsorption curves were 
obtained when magnesium oxide was shaken up with various eosin 
solutions, The composition of the copper lake produced by the 
interaction of copper sulphate and sodium eosinate was studied, and it 
was found that the precipitate contained an excess of copper in the 
cases where an excess of copper salt was employed. It was found 
possible to synthesise Jakes from copper hydroxide and eosin which 
behaved like the original lake. These lakes could be brought into 
colloidal solution, and all behaved similarly, although the ratio of 
copper to eosin varied from two molecules of copper to one of eosin, to 
one molecule of copper to two of eosin. The amorphous lake has been 
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transformed into crystalline copper eosinate. The properties of the 
colloidal lake differed entirely from those of the crystalline substance. 
The decomposition of the lake in aqueous suspension by means of 
ether showed that the eosin was set free from the lake by the greater 
attraction of the copper hydroxide for the anions of certain salts. 
These anions are adsorbed by the copper hydroxide setting free the 
adsorbed eosin. The order of the decomposition, due to these adsorbed 
anions, is the same as is found for other cases of adsorption: 
SO,’>Br'>Cl’>N0,’. The decomposition of the lake by aqueous alcohol 
and aqueous acetone is similar to that of ether and may be explained in 
the same way as due to the preferential adsorption of anions. The results 
obtained indicate that the lake, produced by the action of an aqueous 
solution of sodium eosinate on a solution of copper sulphate, does not 
consist of copper eosinate, although the copper and eosin are present 
in equivalent quantities. The lake consists of copper hydroxide, which 
from the method of formation contains an equivalent amount of 
adsorbed eosin. A colorimetric method for the estimation of eosin is 
devised, which consists in preparing a solution of cobalt nitrate of 
exactly the same tint as a solution of eosin containing 0°00125 gram 
per litre. Such a cobalt solution contains 17°84 grams of the nitrate 
per litre. The method of estimation consists in diluting the given 
eosin solution until it has exactly the same tint as the cobalt standard. 
J. F.S. 


p-Aminobenzaldehyde and Aniline. G. Rosst (Gazzetta, 1914, 
44, ii, 261—263).—The interaction of p-aminobenzaldehyde and 
boiling aniline yields p-aminobenzylideneaniline, which crystallises in 
microscopic, canary-yellow needles, and forms a picrate, brick-red 
needles exploding violently at 150°, and, when treated with ethyl 
iodide, p-ethyl aminobenzylideneaniline, NHEt*C,H,-CH:NPh, red 
needles, decomp. 150°. Z. HF. 


Oxidation of the Nopinine of Spanish Oil of Turpentine. 
Antonio Maprnaveitia (Anal. Fis. Quim., 1914, 12, 259—264).— 
This oil on oxidation with potassium permanganate in alkaline solution 
yields nopic acid in conformity with the observations of Baeyer and of 
Wallach (A., 1907, i, 936), and in opposition to the statements of 
Dorronsoro and Fernandez (this vol., ii, 78). G. D. L. 


Volatile Oil of Calycanthus floridus. Emerson R. MILER, 
G. W. Taytor, and M. H. Eskew (J. Amer. Chem. Soc., 1914, 36, 
2182—2187).—The material used for this investigation consisted of the 
shrubs of Calycanthus floridus, collected after the leaves had fallen. 
They were cut off just above the ground, freed from any remaining 
leaves, allowed to dry in the air, and submitted to distillation with steam. 

Three samples of oil were obtained at different times in yields of 
053%, 0°25%, and 0°39%; the small, young plants gave the best yield. 
The samples were pale yellow, soluble in all proportions in 90% alcohol, 
and furnished the following constants: D3 0-9209, 09161, 0°9136 ; 
ay (in a 100 mm. tube), +2°85°, + 2°84°, +6°6°; np 14675, 1°4713, 
1:4753; saponification number, 12°5, 14:40, 16°6; saponification 
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number after acetylation, 75:1, —, 65°7. Calculating the alcohols 
and esters as borneol and bornyl acetate, the oils contained 4°37%, 
5°04%, and 5°81% of bornyl acetate, and samples (1) and (3) contained 
18°44% and 14-46% of borneol respectively. Samples (1)and (3)contained 
35—36% and 69—71% of cineole. Besides borneol, bornyl acetate, and 
cineole, the oil contained d- and /-a-pinene, salicylic acid, one or more 
esters other than bornyl acetate, and probably linalool and sesquiter- 
penes. E. G. 


Oils of the Coniferz. II. The Leaf and the Twig, and Bark 
Oils of White Fir. A. W. Scuorcer (J. Ind. Eng. Chem., 1914, 6, 
809—810. Compare this vol., i, 1134).—The leaves and twigs of 
white fir, Abies concolor, yield from 0°029 to 0:272% of oil having 
D® 0°8720—0°8777, ni? 1-4786—1-4796, af — 20°11° to — 27°94°; acid 

number, 1:01—1°81 ; ester number, 12°52—27°34. The bark yields 
0°095% of oil having D” 0:8702—0-8767, nj? 1:4809—1-4833, 
ay — 20°15° to —20°95°; acid number, 0°87—1°22; ester number, 
6°43—6°88. The composition of the oils was found to be as follows: 


Leaf and twig oil. Bark oil. 
Furfuraldehyde ..........00-..+0 trace trace 
eI ie vcanisce.sdettgessaccess 12 9 
E-Campheme... .....ccccccecesscssee 8 _- 
FPP B rte 2002. cccccccicserecesees 42 60 
1-Phellandrene. ................008 15 Dipentene 12 
Ester, as borny] acetate......... 6°5 2°5 
Free borneol................+-0s 9°5 4°5 
**Green oil” ones 3 5 
BED \nepceighobesnccenhanshatkeongins 4 7 
W.P.S. 


Oil of Black Sage. Cnarues E. Burke and Cuarzes C, ScaLione 
(J. dnd. Eng. Chem., 1914, 6, 804—806).—Black sage (Ramona 
Stachyoides) from Southern California yielded 0°9% of oil having 
D” 0°8979, [a] 24°4°, nm, 1°4729 ; acid number, 2°2 ; ester number, 1°6. 
The oil had the following composition: pinene, 6°0% ; cineole, 30-09% ; 
dipentene, terpinene, etc., 25°0%; thujone, 8°0%; camphor, 25:°0%; 
resinous substance, 5:0%. W.P.S. 


Essential Oil of Argentine Mint (Bystropogon Mollis Kth.). 
Apotro Dorrtna (Bol. Acad. Nac. Ciencias Cordoba, 1913, 19, 
379—391).—The essential oil forms about 0°4% of the plant, is clear, 
not depositing crystals of menthol at 12°, has D 0°918—0-920, and 
distils chiefly at 210°. As much as 2°5% of furfuraldehyde may be 
present, and is removed by means of permanganate. Free acid amounts 
to about 0°7%, and phenols are present in traces. Menthol appears to 
be absent. The terpenes have not so far been characterised. 

G. D. L. 


Optical Activity of Cinnamein. L. RosenrHaer (Chem. Zenir., 
1914, ii, 36—37; from Schweiz. Apoth.-Zeit., 1914, 52, 273—275),— 
The rotations of the cinnameins isolated from genuine and false Peru 
balsams and from some artificial products have been measured, in 
alcoholic and ethereal solutions. The majority of the extracts from 
genuine balsams had a small dextrorotation. In addition, the 
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cinnamein content was determined, as well as the saponification number 


of each balsam and of the cinnamein which was isolated from it. 
J.C. W. 


Synthetic Caoutchouc. I. I. AnpREEv (Chem. Zenir., 1914, ii, 
325 —326 ; from Ber. St. Petersburg Polytech. Inst., 1913, 21, 313—368). 
—aAn apparatus is described, with diagrams, in which turpentine may 
be decomposed by means of an electrically heated platinum wire, and 
thus converted into isoprene. The addition of carvene, dipentene, or 
aromatic hydrocarbons is found to improve the yield of isoprene. 

J.C. W. 


The Gitalin Question. L. Rosenrnater (Chem. Zenir., 1914, ii, 
328; from Schweiz. Apoth.-Zeit., 1914, 52, 349—350).—The author 
agrees with Kiliani (this vol., i, 857) that gitalin is a mixture. He 
has separated it into a fraction which forms a hydrate and one which 
does not, and bas isolated a crystalline substance which is physiologically 
very active, and seems to differ from any known constituent of digitalis. 


J.C. W. 


Dimethylpyrone Hydrochloride. H. N. K. Rorpam (Oversigt. 
K. Danske Vidensk. Selskabs. Forhandl., 1914, 243—262).—The 
investigations which have hitherto been carried out have not made it 
certain whether dimethylpyrone hydrochloride acts as a true salt in 
aqueous solution, or whether it is resolved into the components dimethyl- 
pyrone and hydrochloric acid. In order to decide the question, the 
autLor has determined the concentration of the chloride ion in solutions 
of varying strength, by measuring the potential of the electrode: 
Hg | solid Hg,Cl,, solution of dimethylpyrone hydrochloride, against 
a V/10-calomel electrode; similar measurements were made with 
various solutions of hydrochloric acid. The equivalent conductivities 
of all the solutions were also measured, and on plotting the values of 
the chloride ion concentrations (abscisse) against the equivalent 
conductivities (ordinates) it is found that the curve for dimethylpyrone 
hydrochloride lies below that for hydrochloric acid, both curves 
approaching the same value for infinite dilution. The conclusion is 
therefore that dimethylpyrone exists as a true salt in solution ; it is 
hydrolysed to some extent, the hydrolysis constant being 0°63, and the 
dissociation constant of dimethylpyrone as base is calculated to be 
1-9 x 10-14 (compare Walden, A., 1902, i, 168). T. 8. P. 


Solanine-s. VIII. Nature of the Glucosidic Condensation 
of Solanine-s; Glucosides in General. Giuseppe Oppo and 
Marce.xo Crsaris (Gazzetta, 1914, 44, ii, 181—190. Compare this vol., 
i, 1141).—The hydrolysis of solanine-s from Solanum sodomaeum yields 
solanidine-s, d-galactose, dextrose and d-aldomethylpentose : 

54H ,0,3N .,H,O = 20,,H,,ON + C,H,,0, + C,H ,,0, + C,H, .0,, 
the molecule of water of crystallisation sufficing for the decomposition. 
Solanine-s does not react with phenylhydrazine or hydroxylamine ; 
further, the only oxygen atom of solanidine-s is hydroxylic, and the 
nitrogen is present in the form of the imino-group in both compounds, 
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From these results, the structure of solanine-s and the manner in which 
water is added to it on hydrolysis are represented thus : 


H 0 | A 
NH:C,,H,,°0——CH-O0 ——CH O-CH -—'—O-C,,Hy:NH 


| al _ 
[CH-OH], [CH-OH], [CH-OH], 


CH,:OH CH, CH,:OH 
Solanidine. Dextrose. Methylpentose. d-Galactose. Solanidine. 
The results obtained by Oddo and Mameli (A., 1904, i, 280) with the 
acetals prepared from dichloroacetaldehyde hydrate are utilised in 
elaborating a theory to explain the synthesis of solanine from its 
constituents. 2. es Be 


Solanine-s. IX. Solanidine sodomaeum and Some of its 
Products of Disintegration. GiusEpre Oppo AND MARCELLO Cesaris 
(Gazzetta, 1914, 44, ii, 191—208).—Solanidine ether, (NH:C,,Hq9),0, 
obtained by the action of hydrochloric acid on solanidine-s in alcoholic 
solution, erystallises in needles, m. p. 176 —177°, [a], — 141°5’ in benz: ne, 
and has the molecular weight 373—425 in freezing benzene and 
248—259 in freezing acetic acid, the calculated value being 536°5 
When its alcoholic solution is poured on to concentrated sulphuric 
acid, a yellow ring, changing to orange, forms at the surface of 
separation. When treated with nitrous acid, the ether yields the 
compound, [N(OH),°C,,H,,.N°O-C,,H,.N],N°OH, 2 mols. of the 
ether reacting with 3 mols. of the acid, with elimination of 1H,0. 
This compound forms pale reddish-yellow needles, m. p. 224—225° 
(decomp.). 1t gives neither a blue coloration with diphenylamine nor 
the characteristic reaction of nitroso-compounds with Liebermann’s 
reagent. When treated with acid or alkali, it yield solanidine ether. 

The compound described as azosolanidine (A., 1911, i, 671) is found to 
have the composition C,,H,,,0.N,{ = 4(C,,H,,ON,AHNO,) —- 3H,O - 6H]. 
When treated with hydrochloric acid it gives dihydrosolanidy( chloride, 
©,,H,,Cl (?), m. p. 113°, and another compound, m. p. 110—125°, 
which appears to be a chlorinated alcohol, C,,.H,,OCI. 

No definite compounds could be separated from the products of the 
action of energetic dehydrating or oxidising agents on solanidine-s. 

i @ 


Action of Nitrous Acid on Amines. Behaviour Towards 
Tropigenine and Granatoline. I. Giuseppe Oppo and MARcELLO 
Cesaris (Gazzetta, 1914, 44, ii, 209—227).—From the results of their 
investigations on the action of nitrous acid on solanine-s and solanidine-s 
(compare preceding abstract), the authors draw the conclusion that the 
action of nitrous acid on a primary or secondary amine results in the 
formation of the corresponding nitrite, NHR'R*,HNO,, which then 
undergoes transformation into an as-dihydroxyhydrazine derivative, 
NR'R**N(OH),. The further decomposition of the latter varies with 
the nature of the radicles present, and may follow one or other of 
three types, which have been named: (1) Anazoic. In this case, 
ammonium nitrite yields nitrogen and water ; primary amines, nitrogen, 
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water and an alcohol, and secondary amines, nitrogen and either 
two alcohols, or, if R'=R*, a single alcohol. (2) Diazoic. Here, 
ammonium nitrite yields nitrosoamine, NH,-NO, or isonitrosoimide, 
NH:NOH; primary amines give nitrosoamines, NHR: NO, or diazo- 
hydroxides, R-N-N-OH, and secondary amines, true nitroso- compounds, 
NR'R**NO. (3) Cyclazoic, which either gives stable azocyclic com- 
pounds or y-nitroso-compounds, such as me - >o<t _ from 


aminocamphor nitrite, or results in the opening of the nucleus and 
formation of adlonitroso-compounds, for instance, allonitroso- 


oxindole C,H,< CH(NO)Sco, from y-nitroso-oxindole, 
m= 


4 do 
C,H, K ¢ CO Pad OH. 
WN 

A true dihydroxyhydrazine derivative is obtained by the action of 
nitrous acid on the ether of solanidine-s (Joe. cit.). With the com- 
pounds obtained from solanine-s and solavidine-s, the complete elimina- 
tion of the nitrogen by the action of acids shows that in these cases 
the action of nitrous acid proceeds immediately to the cyclazoic stage. 

Since the sole difference between solanidine-s and its ether consists 
in the presence of a hydroxyl group in the former, it has been thought 
advisable to study the action of nitrous acid on tropigenine and 
granatoline, which are saturated, alicyclic, iminic, alcoholic bases of 
timpler structure. In aqueous solution faintly acidified with acetic 
acid, tropigenine yields the corresponding nitrite at the ordinary 
temperature. At the temperature of a boiling-water bath, however, 
the reaction yields a compound which has the composition, but none of 
the properties of the true nitroso-compound ([) and is regarded as the 
azocyclic y-nitroso-compound (IT) : 


CH,-CH—-CH, CH,-CH 
N-NO CH-OH | N-N(OH)-0 oe 
CH,-CH—CH, CH, CH-——— 


(I.) (IL) 


This compound is accompanied by two others in small proportions, the 
more abundant having the properties of the hydrate of a true nitroso- 
compound, that is, of the intermediate dihydroxyhydrazine derivative. 

The interaction of granatoline hydrochloride and silver nitrite gives 
the nitrite of the base, and this in aqueous solution is converted by 
acetic acid into the hydrate of the true nitroso-compound (III) 
(compare Ciamician and Silber, A., 1895, i, 160). 


CH,-CH———CH, CH,,CHH———OH, 
H, N-N(OH), CH-OH CH, N: mp 0-CH 
H,-CH CH, bu. H———-CH, 


(III.) (IV.) 
In a vacuum, this hydrate gradually loses 1H,O, with formation of the 
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compound, m. p. 125°, which was obtained by Ciamician and Silber, 
and is the y-nitroso-compound (IV). 

Tropiyenine nitrite, C,H,,ON,HNO,, prepared by the action of 
silver nitrite on the hydrochloride of the base, forms a white, 
crystalline powder, which turns yellow at about 100°, and has 
m. p. 160°. 

y-Nitrosotropigenine (formula II) forms rosettes of white needles, 
m. p. 195—196°. Nitrosotropigenine hydrate has a structure analogous 
to that of the corresponding granatoline derivative (formula III), and 
forms white crystals, m. p. about 160° (decomp.). 

Granatcline nitrite, C,,H,,ON,HNO,, forms white needles, m. p 
215— 216° (decomp.). Nitrosogranatoline hydrate (formula III) forms 
white lesflets, m. p. 72—73°. y-Nitrosozranatoline (formula IV), 
m. ». 125°, yields an ethyl ether, C,)H,,O,N,, white prisms, m. p. 
65—-67°. > a 


Direct Attempts to Prepare Ferropyrroles. I. BErRNnarpo 
Oppo (Gazzetta, 1914, 44, ii, 268—278).—The author discusses the 
occurrence of iron and magnesium in hemoglobin and chlorophyll 
respectively and their derivatives. It is not found possible to prepare 
organic ferro-compounds containing alkyl or aryl groups, the action of 
ferric chloride on magnesium ethyl bromide being a chlorinating 
action, expressed by the equation : 

MgEtBr + Fe,Cl, = EtCl + 2FeCl, + MgBrCl. 
With magnesium phenyl bromide and magnesium benzyl] bromide, the 
action of ferric chloride yields diphenyl and dibenzyl respectively, this 
result indicating the intermediate formation of an organo-ferrichloride, 
which then undergoes decomposition, thus : 
2FePh,Cl = C,H,Ph + FeCl, + Fe. 

With an organo-magnesium derivative containing a 2-methylindole 
residue, the action of ferric chloride gives, however, a more stable 


di-2-methylindolyl ferrichloride, CH<C8Hs>N-FeClN< pur >OH, 


yellow solid, blackening and contracting at about 130°, and remaining 
unmelted at 230°. T. H. P. 


Salts of Acridine, Pyridine, and Quinoline. II. L. H. Cone 
(J. Amer. Chem. Soc., 1914, 36, 2101—2110).—It has been shown by 
the author (A., 1913, i, 92) that when diphenylacridyl chloride or 
5-phenyl-10-methylacridyl chloride is shaken with nitrobenzene and 
molecular silver, a highly coloured solution is produced which absorbs 
oxygen. It was assumed that these coloured solutions contain free 
acridyl radicles analogous to triphenylmethyl. Evidence has now been 
obtained which proves the accuracy of this assumption, and several 
unsaturated acridyl radicles and their peroxides have been isolated. 
The free radicles are dark brownish-red, crystalline substances which 
in solution absorb oxygen from the air to form colourless peroxides, 
and also unite directly with halogens with production of the 
corresponding haloids. They are best prepared by shaking an aqueous 
solution of a salt, preferably the sulphate, with zinc dust. The zinc 
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becomes coated with the free radicle and the liquid becomes colourless. 
On decanting the colourless solution and adding benzene to the moist 
residue, the benzene dissolves the free radicle, forming a dark red 
solution. On shaking this benzene solution with air, its colour rapidly 
disappears and the colourless peroxide soon begins to separate. 

Diphenylacridyl, C,,H,,.N, can be prepared by the method already 
described or less satisfactorily by the electrolysis of its normal sulphate ; 
it softens when heated and melts at about 185—190°. Molecular weight 
determinations have shown that it exists mainly in the unimolecular 
condition. The radicle unites instantly with chlorine to form yellow 
diphenylacridyl chloride, and also dissolves slowly in hydrochloric acid 
with production of the chloride. The peroxide, C,,H,,N,O,, crystallises 
in slender, pale yellow prisms, and when heated begins to darken at 
about 190° and melts at 204-207° according to the rate of heating ; it 
dissolves slowly in mineral acids with formation of the corresponding 
acridyl salts. When an aqueous solution of diphenylacridyl chloride 
is treated with zinc dust, diphenylacridyl is produced together with a 
small quantity of dihydrodiphenylacridine (‘‘ diphenylacridane’’), 
C,;H,,N, m. p. 175°, which crystallises in cubes ; this substance can 
also be prepared by adding zinc dust to a boiling solution of diphenyl- 
acridol in acetic acid. 

The following substances have also been prepared together with 
their salts, free radicles, and peroxides, and will be described 
subsequently: y-chlorophenyl-10-phenylacridol, p-methoxyphenyl-10- 
phenylacridol, 2: 4-dimethoxypheny]-10-phenylacridol,pheny]-10-methyl- 
acridol, and phenyl-10-ethylacridol. E. G. 


Purines. XV. 5-Amino-6 - ethylamino - 2 : 3 -dihydro - 2- 
pyrimidone and 2 :8 - Dioxy -9 - ethyl-2:3:8:9-tetrahydro- 
purine. Cart O. Jouns and Byron M. Henprrx (J. Biol. Chem., 1914, 
19, 25—30. Compare this vol., i, 440).—2 : 8-Dioxy-9-ethyl-2 : 3:8: 9- 
tetrahydropurine has been prepared for the purpose of comparing 
its properties with those of the methylated compounds, 2 : 8-dioxy-6- 
methyl-9-ethyl-2 :3:8:9-tetrahydropurine (A., 1913, i, 1000) and 2- 
oxy-6-methyl-9-ethyl-2 ; 3-dihydropurine (tbid., i, 1397). 

2-Kthylthiol-6-ethylaminopyrimidine, NHE“C<N OEMS, b. p. 
199-5°/11 mm., obtained in almost quantitative yield by heating 
6-chloro-2-ethylthiolpyrimidine and 33% aqueous ethylamine at 
100° in a sealed tube, is converted by boiling with concentrated 
hydrochloric acid and subsequent evaporation to dryness with 
sodium hydroxide into 6 -ethylamino-2: 3 - dihydro- 2 - pyrimidone, 
C,H,ON,, bluntly pointed prisms, m. p. 218°. The latter, by 
nitration with concentrated sulphuric acid and nitric acid (D 1*5) 
below 70°, yields quantitatively 5-nitro-6-ethylamino-2 : 3-dihydro-2- 
pyrimidone, acicular prisms, decomp. 275°, which is converted into 
5-amino-6-ethylamino-2 : 3-dihydro-2-pyrimidone, stout prisms, decomp. 
240°, by reduction with aqueous ammonia and ferrous sulphate at the 
ordinary temperature. The base develops in ammoniacal solution a 
deep blue coloration with phosphotungstic- acid and reacts with 
powdered carbamide at 170—180° to form 2 : 8- diowy-9-2thyl-2 : 3:8 : 9- 
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P N —CH: “Ce NH 
tetrahydropurine, 0 wet, NERO Oo small prisms, decomp. above 


300°. C. 8. 


Etherification of o-Hydroxyazo-compounds. V. G. CHARRIER 
and G. Ferreri (Gazzetta, 1914, 44, ii, 228—256. Compare this vol., 
i, 597, 599, 748).—The o-hydroxyazo-compounds derived from 
a-naphthol and from 10-hydroxyphenanthrene, tbat is, the 2-arylazo-1- 
naphthols and the 9-arylazo-10-hydroxyphenanthrenes, react with 
methyl or ethyl sulphate in the presence of concentrated alkali 
solution, thus : 

OH:C,,H,"N:-NAr +80,(OR), + KOH = 

OR:C,,H,*N:NAr + OK’SO,"OR + H,0. 
The ethers obtained in this way are well- crystallised, orange or bright 
red compounds, which are markedly more soluble in organic sol 
vents, and melt, without decomposing, at lower temperatures than 
the corresponding o-hydroxyazo-compounds. They are also more 
decidedly basic than the latter, owing to the intensification of the 
basic properties of the oxygen consequent on etherification. All the 
salts isolated and analysed contain two equivalents of acid, and those 
of the 10-hydroxyphenanthrene series, which could not be isolated, 
react as though the base is diacid. To these salts, therefore, is 
attributed one of the two tautomeric structures : 
X-OHR:C,,H,(or C,,H,)*-N:-NHXAr or 

X-OR:C,,H,(or C,,H,):N-NH,XAr, 

where X represents a halogen atom or a univalent acid residue. 
Nascent hydrogen decomposes the ethers into a primary amine, NH,Ar, 
and an ether of an aminophenol, OR-C,,H,(or C,,H;)-NH,. These 
etbers are extremely resistant to the action of boiling concentrated 
alkali hydroxide solution, but towards acids their behaviour varies. 
The 2-arylazo-l-naphthols are, with some exceptions, highly resistant 
to boiling dilute or concentrated acid, and, when heated, their hydro- 
chlorides suffer loss of hydrogen chloride without decomposition of the 
ether ; on the other hand, the 9-arylazo-10-hydroxyphenanthrenes and 
also 2-o-methoxy- and 2-0-ethoxy-benzeneazo-1-naphthols are hydrolysed 
readily by dilute acid, their hydrochlorides being largely decomposed 
on heating into the corresponding hydroxyazo-compounds and the 
chlorides of the alkyl radicles of the ethers. 

2-Benzeneazo-l-naphthyl methyl ether hydrochloride, C,,H,,ON,,2HCI, 
forms dark red needles with metallic, green reflection (compare 
Noelting, Grandmougin, and Freimann, A., 1909, i, 442). 

2-Benzeneazo-1-naphthyl ethyl ether has m. p. 46°; Noelting, Grand- 
mougin, and Freimann (loc. cit.) gave 44°. Its hydrochloride, 

C,,H,,ON,,2HCI, 
forms dark garnet-red scales with metallic, golden reflection; its 
nitrate, C,,H,,ON,,2HNO,, loses nitrous vapours at 47—48°, the 
residue melting at 143—145°. 

2-0-Tolueneazo-l-naphthyl methyl ether, OMe-C,,H,*N:N-C,H,Me, 
erystallises in mammillary masses of orange-yellow needles, m. p. 
60—61°, and forms a red solution in concentrated sulphuric acid ; 
its hydrochloride forms shining, cantharides-green scales. The corre- 
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sponding ethyl ether, C,,H,,ON,, forms yellow, acicular crystals, m. p. 
51° (hydrochloride, metallic golden scales). 

2-m-7'olweneazo-1-naphthol, OH-C,,H,*N:N-C,H,Me, prepared by the 
action of m-tolylhydrazine hydrochloride on 8-naphthaquinone, forms 
mammillary aggregates of slender, bright red needles, m. p. 117—118°, 
and yields a ruby-red solution in concentrated sulphuric acid. The 
methyl ether forms chrome-yellow scales, m. p. 49—50°, and its Aydro- 
chloride, bronze needles. The ethyl ether forms orange-red prisms, 
m. p. 22°, and its hydrochloride, mammillary masses of garnet-red 
needles. 

2-p-Tolueneazo-l-naphthyl methyl ether forms orange-red needles, 
m. p. 77—78°, and its hydrochloride, minute, brick-red needles. The 
ethyl ether forms slender, orange-yellow needles, m. p. 51°, and its 
hydrochloride, deep garnet needles. 

2-as-m-Xyleneazo-1-naphthol, OH:C,,H,*N:N-C,H,Me,. prepared by 
the action of as-m-xylylbydrazine hydrochloride on 8-naphthaquinone, 
forms deep red scales or needles with metallic, golden reflection, m. p. 
186°. The methyl ether forms slender, orange-yellow crystals, m. p. 
68°, and its hydrochloride, metallic, green crystals. The ethyl ether 
forms bright red prisms, m. p. 89°, and its hydrochloride, golden scales. 

2-s-—/-Cumeneazo-1-naphthol, OH*C,,H,*N:N°C,H,Me,, crystallises in 
red leaflets or needles with faint golden reflection, m. p. 194—195°. 
The methyl ether forms orange-yellow prismatic needles, m. p. 82—83°, 
and its hydrochloride, golden-green leaflets. The ethyl ether forms red 
prisms, m. p. 64°, and its hydrochloride, cantharides-green needles. 

2-p-Chlorobenzeneazo-1-naphthol,OH-C,,H,*N:N-C,H,Cl, forms bright 
red, silky needles, m. p. 187°. The methyl ether crystallises in orange- 
yellow leaflets, m. p. 111°, and its hydrochloride in dark green, 
metallic needles. The ethyl ether forms orange-red, acicular crystals, 
m. p. 84—85°, and its hydrochloride, heavy, cantharides-green plates. 

2-0-Methoxybenzeneazo-1-naphthyl methyl ether, 

OMe:C,,H,"N:N-C,H,°OMe, 

forms bright red prisms, m. p. 90—91°, and its hydrochloride, greenish- 
brown needles or leaflets with metallic reflection. The ethyl ether forms 
pale red prisms, m. p. 88—89°, and its hydrochloride, slender, 
cantharides-green needles. 

2-0-Ethoxybenzeneazo-l-naphthyl methyl ether, 

OMe:C,,H,’N:N-C,H,:OEt, 

erystallises in brick-red needles, m. p. 62°, and its hydrochloride, in 
cantharides-green needles. The ethyl ether forms bright red needles, 
m. p. 63°, and its hydrochloride, slender, bronze-green needles. 

9-Benzeneazo - 10 - methoryphenanthrene, OMe’C,,H.*-N:NPh, forms 
smal], bright red prisms, m. p. 88—89°, and, on reduction by means of 
zine dust and acetic acid, yields aniline and a basic compound, which is 
probably 9-amino-10-methoxyphenanthrene. The corresponding 10- 
ethoxy-derivative, C,,H,,ON,, forms bright red, flattened needles, m. p. 
136°, and on treatment with ethereal nitric acid yields benzene- 
diazonium nitrate, 9-nitro-10-ethoxyphenanthrene, and a compound 
which crystallises in pale red needles, m. p. 249—250° (decomp.), and is 
probably a nitro-9-benzeneazo-10-hydroxyphenanthrene ; its behaviour 
on reduction appears similar to that of the methoxy-compound. 
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The iuteraction of as.-phenylmethylhydrazine hydrochloride (1 mol.) 
and phenanthraquinone in boiling acetic acid yields neither 9- 
benzene:zo-10-hydroxyphenanthrene nor its methyl ether, but a 
compound which forms pale yellow leaflets, m. p. 221—-222°, and is 
under investigation. 

9-0- Toluenzazo - 10 - hydroxyphenanthrene, OH-C,,H,*N:N-C,H,Me, 
forms minute, orange-red scales with golden reflection, m. p. 222—223°, 
apd the corresponding ethyl ether, flat, garnet-coloured needles, 
m. p. 109°. 

9-p-7'olueneazo-10-hydroxyphenanthrene, C,,H,,ON,, forms lustrous, 
bright red needles, m. p. 169°; its methyl ether, dense, bright red 
needles, m. p. 117°, and its ethyl ether, lustrous, bright red plates, 
m.p. 158°. 

9-0- Methoxybenzeneazo-10-hydroxy phenanthrene, 

OH-C,,H,*N:N-C,H,-OMe, 
forms red leaflets with golden reflection, m. p 248—249°, and its 
ethyl ether, red needles, m. p. 140—141°. » ae 


Aminoazo-compounds. L. Casate and Maria Casate-Saccar 
(Atti R. Acead. Sei. Torino, 1914, 49, 1199—1209).—The authors 
have prepared a number of new aminoazo-compounds by coupling 
a-naphthylamine with diazonium salts obtained from anilines 
substituted in the ortho-position. In the products obtained, which 
form well crystallised and moderately stable salts with acids, the 
azo-group occurs in the para-position to the amino-group of the 
naphthalene residue, since 4-0-tolueneazo-l-naphthylamine, for example, 
yields naphthylene-1 : 4-diamine on reduction. 

4-0- 7'olueneazo-1|-naphthylamine, C;H,Me*N:N-C,,H,°NH,, crystal- 
lises in bright red, silky needles, m. p. 95°, and yields blood-red 
solutions in chloroform, benzene or alcohol, and an intensely violet 
solution in acetic acid ; it gives a red coloration with concentrated, and 
a violet one with dilute, sulphuric acid. Its monoacety/ derivative, 
C,H,Me’N:N-C,,H,*-NHAc, orange-red needles, m. p. 215° ; diacetyl 
derivative, C,H,Me*-N:N-C,,H,*NAc,, brick-red, prismatic plates, 
m. p. 136°, and benzoyl derivative, C,H,Me-N:N-C,,H,-NHBz, pale 
yellow needles, m. p. 200°, were prepared. When excess of sodium 
nitrite is used in the diazotisation of the o-toluidine, the above com- 
pound is accompanied by 4-0-tolueneazo-1-naphthol. 

4-0- Methoxybenzeneazo-1-naphthylamine, OMe’C,H,*N:N-C,,H,*NH,, 
forms tufts of crimson needles, m. p. 184—185°, and gives deep 
solutions in chloroform, alcohol or ether, and an intensely violet one 
in acetic acid. Its acetyl derivative, OMe-C,H,-N:N-C,,H,:-NHAc, 
forms garnet-red needles, m. p. 203—204°, and its benzoy/ derivative, 
C,,H,,O,N,, orange-red needles, m. p. 182°. Here, too, the use of 
sodium nitrite in excess results in the formation of 4-o-methoxy- 
benzeneazo-l-naphthol (compare Charrier and Casale, this vol., i, 
748). 

4-0- Ethoxybenzeneazo-l-naphthylamine, OEt°C,H,-N:N-C,,H,"NH,, 
forms groups of vermilion crystals, m. p. 169°; its acetyl derivative, 
C,.H,,0,N,, red, prismatic needles, m. p. 191°, and its benzoyl derivative, 
C,,H,,0,N,, tufts of green, silky needles, m. p. 180°. 
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4-0-Vitrobenzeneazo -1-naphthylamine, NO,°C,H,"N-N-C,,H,*NH,, 
forms shining, emerald-green scales, m. p. 174—175°, and gives 
intensely red solutions in alcohol, benzene, chloroform or ether. Its 
acetyl derivative, C,,H, ,O, N,. forms tufts of shining, pale green needles, 
m. p. 200°, and its benzoyl derivative, C,,H,,0,N,, shining, black 
needles with red reflection, m. p. 185°. 3. Ee Be 


Phosphorus Content of Caseinogen. ALrrep W. Bosworta 
and Lucius L, van Stryke (J. Biol. Chem. 1914, 19, 67—71. 
Compare A., 1913, i, 659).—Additional evidence is adduced to show 
that caseinogen contains only about 0°7% of phosphorus (compare 
Harden and Macallum, this vol., i, 442). H. W. B. 


Mode of Action of Urease and of Enzymes in General. 
Donatp D. van StyKe and Guenn E. Cuuuen (J. Biol. Chem., 1914, 
19, 141—180. Compare this vol., i, 606).—The consideration of the 
results already published (loc. cit.), and now described in detail, leads 
to the conclusion that urease destroys urea by means of two successive 
reactions : (1) combination of enzyme and substrate ; (2) disruption 
of the combination, the urea being freed as ammonia and carbon 
dioxide. This process is formulated in accordance with the law of 
mass action, and the equation t=1/E{1/c log a/(a—x)+a/d], where a 
represents the amount of substrate (urea) present per unit volume 
at the beginning of the reaction, x the amount decomposed in time ¢, 
£ the enzyme concentration, c the velocity of combination of enzyme 
and substrate, and d the velocity at which the combination decomposes, 
yielding ammonium carbonate and free enzyme, is found accurately to 
express all the results thus far obtained. H. W. B. 


Effect of Hydrogen Ion Concentration and of Inhibiting 
Substances on Urease. Donatp D. van SLYKE and GoTTHaRD 
Zacuanias (J. Biol. Chem., 1914, 19, 181—210. Compare Marshall, this 
vol., i, 606 ; Armstrong and Horton, A., 1912, i, 594; and the pre- 
ceding abstract).—The authors have measured the rates of decomposi- 
tion of urea by urease when the hydrogen ion concentration has been 
maintained at constant levels by Sérensen’s method (A., 1909, i, 861). 

Changes in the concentration of hydrogen ion have absolutely 
different and independent effects on the two successive reactions 
{(i) combination with substrate ; (ii) decomposition of combined sub- 
strate] by which the enzyme destroys urea. Throughout the range of 
experimental observation (Py =5°9 to 8°7), the combining velocity has 
been found to vary in inverse ratio to the hydrogen-ion concentration 
(the more alkaline the solution the more rapid the combination), 
whilst the decomposition by enzyme of the urea combined with it is 
most rapid in neutral solution and is retarded by either alkalinity or 
acidity. 

In the absence of inhibiting substances such as salts and dextrose, 
and provided the concentration of urea lies between 0°08 and 10%, 
the combination of urease and urea is so quick that it consumes a hardly 
appreciable proportion of the total time, which is almost entirely 
taken up by the slower decomposition reaction. The maximum rate of 
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ammonia formation under these conditions is consequently fixed by 
that of the decomposition reaction, and takes place when the solution 
is maintained at the neutral point. When, however, the combining 
reaction is retarded by adding neutral salts or using dilute urea 
solutions, it becomes an appreciable factor in the total time consump- 
tion, and the optimum hydrogen ion concentration for the total 
enzyme action is therefore shifted towards the alkaline side. The 
effect of hydrogen ion concentration on invertase may also be accounted 
for as the sum of independent effects on the two separate phases of 
enzyme action. 

The effect of the generated ammonium carbonate in retarding the 
action of urease is due chiefly to the alkalinity of the carbonate. 
When a phosphate mixture prevents the ammonium carbonate formed 
from affecting the hydrogen-ion concentration, it also prevents the 
effect on the velocity. Neutral salts retard the action of urease by 
interfering with the combination of enzyme with substrate. The 
effect is the greater the more dilute the urea solution, and consequently 
it is especially the decomposition of the last traces of urea that is 
retarded by neutral salts. 

Dextrose retards the enzyme action in the same manner as neutral 
salts. Alcohol in 30% concentration depresses both phases of the 
enzyme’s action. Both electrolytes and non-electrolytes in more than 
bimolecular concentration retard the enzyme action in its second 
phase, namely, the decomposition of urea after it has combined with 
urease. All these effects can be represented by the general mass action 
formula for enzyme action already set forth (loc. cit.). H. W. B. 


Enzyme Action. XI. Some Experiments with Castor Bean 
Urease. K.Grorce Fark and K. Sugiura (J. Amer. Chem. Soc., 
1914, 36, 2166—2170).—In an earlier paper (Falk, A., 1913, i, 433) 
it has been shown that castor beans contain a urease. Further experi- 
ments have now been made in comparison with the urease of soja 
beans. It has been found that, under comparable conditions, castor 
bean preparations hydrolyse much less urea than similar soja 
bean preparations. The action of acids, bases, and salts on the 
hydrolysis of urea by castor bean urease has been studied and relations 
have been found similar to those which have been observed in the case 
of soja bean urease. E. G. 


Physiological Chemistry. 


Influence of Pituitrin on Respiration. L. B. Nics, J. L. Rock 
and R. O. Courrment (Amer. J. Physiol., 1914, 35, 194—198).— 
The characteristic effect of pituitary extract on respiration is an 
increase in the depth, followed by a shallowness and a decrease in 
the rate of breathing. In some cases, however, the increase in the 
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depth of respiration is followed by shallowness and an increase 
in the rate of breathing. The effect of pituitrin on the respira- 
tory mechanism occurs synchronously with that on the circulatory 
system. The effect on respiration, however, passes off sooner than 
that on circulation. After a few injections of pituitrin, the 
respiratory mechanism becomes immune and the characteristic 
responses are not elicited. H. W. B. 


Normal Level of Blood-Sugar of the Dog. Puuip A. 
Suarrer (/. Biol. Chem., 1914, 19, 297—3502).—The author finds 
that the concentration of dextrose in the blood of normal dogs, 
when the animals are free from excitement or pain, is in the neigh- 
bourhood of 0°05%, or about one-half to one-third the values 
usually accepted as normal. Higher figures are obtained after 
anesthesia or when the animal is excited. These higher results 
are comparable with those hitherto regarded as normal, which 
really represent varying degrees of emotional hyperglycemia 
brought about by the procedure of drawing the blood. 

H. W. B. 


The Fat of Blood. I. Fat Content of the Blood under 
Approximately Normal Conditions. W. R. Broor (J. Biol. 
Chem., 1914, 19, 1—24).—The author has determined the fat con‘ent 
of dog’s blood, in various circumstances, by his nephelometric 
method (this vol., ii, 392). In normal circumstances, the fat con- 
tent of the blood is practically constant, both for the individual 
and the species, amounting to 0°59 gram per 100 grams of blood. 
After a fat meal, the fat in the blood increases gradually, reach- 
ing a maximum in about six hours. If the thoracic duct is tied, 
however, an increase in the fat does not occur after feeding with 
fat. Intravenously injected fat, in quantities up to 0°4 gram 
per kilo. of body-weight, disappears from the blood within five 
minutes. When larger amounts are injected, some of the fat 
persists in the blood for several hours. Apparently the liver is 
able to withdraw from the blood, and loosely store, a certain 
amount of fat, but the storage capacity is limited. 

Fasting and the administration of chloroform produce an in- 
crease in the fat of blood only when the animal has previously 
been well supplied with fatty foods. Ether, however, regularly 
causes a rise in the fat content of the blood during the narcosis. 
The loosely stored fat may, therefore, be quickly released by certain 
stimuli, and the sudden flooding of the organism with fat may be 
a potential source of danger. In the animals that died under the 
anesthetic there was observed a rapid and continuous rise in the 


fat content of the blood during the anesthesia until death. 
H. W. B. 


Urea and Total Non-Protein Nitrogen in Normal Human 
Blood : Relation of their Concentration to Rate of Elimin- 
ation. Franxum C. McLean and Laurence Sexiine (J. Biol. Chem., 
1914, 19, 31—38).—The authors have determined by Folin’s methods 

4h 2 
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the relation between the concentration of urea in the blood and 
its corresponding rate of elimination in the urine. The concentra- 
tion of urea and of total non-protein nitrogen in normal human 
blood varies within wide limits according to various factors, such 
as diet, amount of fluid ingested, etc. There is, however, a close 
parallelism between the concentration of urea in the blood and 
the amount excreted in the urine in normal individuals under 
average conditions. The elimination of urea is retarded if in- 
sufficient water is taken, and the retention of urea is even more 
marked in cases of nephritis. A high concentration of urea in 
the blood is not necessarily a sign of pathological renal insufficiency 
unless associated with a relative decrease in the amount of urea 
eliminated in the urine. H. W. B. 


Proteins of the Blood of Limulus Polyphemus, L. Cart L. 
Ausperc (7. Biel. Chem, 1914, 19, 77—82).—The proteins of the 
blood of Limulus consist almost exclusively of the clot protein 
(which differs greatly from ordinary fibrinogen) and hemocyanin. 
Hemocyanin is several times as abundant as the clot protein. 
Other proteins occur only in minimal amounts. The blood also 
contains a small amount of nitrogen in non-coagulable form. 

The quantity of protein in the blood seems to vary with the 
state of nutrition of the animal, diminishing in starvation. The 
blood of Octopus contains at least twice as much hemocyanin as 
that of Limulus. The hemocyanin of Limulus coagulates at 
67—68°. H. W. B. 


Carbohydrate Metabolism. VII. Influence of Subcutaneous 
Injections of Dextrose and of Calcium Lactate on the 
Sugar in the Blood and on Tetany after Thyreopara- 
thryoidectomy. Frank P. UnperHILt and Norman R. BLATHERWICK 
(J. Biol. Cham., 1914, 19. 119—126. Compare this vol., i, 897).— 
The hypoglycemia resulting from thyreoparathyroidectomy seems 
to be neither the cause nor the effect of the accompanying tetany, 
for although injections of dextrose raise the sugar in the blood 
to the normal amount, such injections have little influence on 
tetany. Moreover, the condition of hypoglycemia precedes that 
of tetany. The authors therefore suggest that the removal of the 
thyroids and parathyroids gives rise to two distinct effects, one 
affecting the n:echanism concerned in the maintenance of the sugar 
content of ile blood at its normal level, thereby causing hypo- 
glycemia, aul the other acting on the nervous system, producing 
tetany. Calcium appears to be intimately associated with both 
effects, for injections of calcium lactate will temporarily restore the 
normal sugar content of the blood and also abolish tetany. 


H. W. B. 


Basal Metabolism and Creatinine Elimination. Wa rer W. 
Patmer, James H. Means, and James L. Gamaie (J. Biol. Chem., 
1914, 19, 239—244).—The authors have determined the relation- 
ship between basal metabolism (minimum heat production of an 
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individual at rest, at least twelve hours after food, and surrounded 
by a temperature of 30°) and the total mass of active protoplasm 
the metabolism of which is represented by the urinary creatinine 
eliminated on a creatine—creatinine-free diet. The number of 
calories per mg. of creatinine varied in eight men from 0°89 to 
1°04, average 0°98, whilst in nine women the number ranged from 
1:17 to 1°37, average 1°26. Definite conclusions as to the value 
and significance of these results are deferred until further observa- 
tions have been made. H. W. B. 


Gaseous Exchange in Decerebrate Animals. Cuaries G. L 
Wor and T. S. Here (./. Physiol., 1914, 48, 428—442).—The 
decerebrate animal responds to carbohydrates and proteins in the 
same way as the intact animal. The rise in the total metabolism 
following administration of protein is accompanied by a rise in 
the non-protein nitrogen of the blood. The decerebrate animal 
responds to small amounts of amino-acids, such as glycine, which 
cause a very considerable rise in the protein metabolism. Glycine 
when injected into the blood-stream, causes a greater rise in meta- 
bolism than was found by Lusk (A., 1913, i, 123), who adminis- 
tered this substance per os. S. B. S. 


Inhibition of Autolysis [of Liver] by Alcohol. H. Gipgon 
We tts and George T. Catpwe tt (J. Biol. Chem., 1914, 19, 57—65).— 
These experiments were performed primarily to ascertain what 
strength of alcohol is necessary to preserve specimens of tissue 
intended for histological purposes. The results show that for the 
complete suppression of autolytic disintegration of liver tissue by 
alcohol, the actual strength of alcohol present cannot be safely 
less than 90%; between 80 and 90% a slight autolysis may take 
place, and below 80% alcohol concentration, autolysis is certain to 
take place at either room or incubator temperature. Small blocks 
of tissue not greater than 5x1x1 cm. must therefore be placed 
directly in at least 50 c.c. of 96% alcohol to prevent autolytic 
changes. ‘ 

When experimenting with finely minced tissues, at least 10 c.c. 
or, better, 15 c.c., of 96% alcohol must be added for each gram of 
tissue to ensure effective preservation. When not contra- 
indicated, it is best to boil the tissues a short time in the alcohol 
to destroy the enzymes. H. W. B. 


Metabolic Changes in Muscular Tissue. I. The Fate of 
Mixtures of Amino-acids. S. A. Matrnews and C. FEerpInanp 
Netson (J. Biol. Chem., 1914, 19, 229—234. Compare Fiske and 
Sumner, this vol., i, 1019).—After repeated injections of a diuretic 
salt solution into (1) dogs with an Eck-fistula, and (2) eviscerated 
dogs, the urine becomes practically free from ammonia, and con- 
tains only a small amount of nitrogenous substances. If, now, a 
solution of mixed amino-acids is injected subcutaneously, ammonia 
appears in the urine, followed usually by an increase in the amount 
of urea. The conclusion drawn by the authors is that the first 
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action of the tissues on amino-acids is the formation of ammonia 
and then the production of urea. The latter change is considered 
to be capable of being brought about by the tissues without the | 
assistance of the liver. H. W. B. 


Reversibility of the Geotropiem of Arenicola Larve by 
Salts. Saxyo Kanpa (Amer. J. Physiol., 1914, 35, 162—176).— 
The addition of calcium and magnesium salts in isotonic solution 
to sea-water containing the larve of Arenicola cristata reverses 
the normal negative geotropism of these organisms without affect- 
ing the normal positive heliotropism. Sodium and potassium 
salts, as well as acids and alkalis, have no action on the negative 
geotropism, but prevent the appearance of positive heliotropism. 
The reversal of the negative geotropism of the larve is not an 
osmotic effect, but is due to the specific action of the calcium and 
magnesium ions. H. W. B. 


Purine Enzymes of the Opossum (Didelphis Virginiana). 
Georce T. Catpwett and H. Gipeon Wexts (J. Biol. Chem., 1914, 
_ 19, 279—283. Compare Hunter and Givens, A., 1913, i, 558).—In 

the tissues of the opossum, enzymes acting on free purines in vitro 
were found distributed as follows: uricase (uricolytic enzyme), 
present only in the liver; xantho-oxydase, present in the liver and 
probably in the kidney; guanase, present in all tissues; adenase, 
probably not present in any of the tissues, except possibly in the 
liver. H. W. B. 


Excretion of Creatinine by Normal Women. Martga Tracy 
and Exizasern E. Crark (J. Biol. Chem., 1914, 19, 115—117).— 
The analysis of the urines of twenty-six women students on a 
creatine- and creatinine-free diet gave the following average figures 
for daily urinary creatinine: absolute amount eliminated, 0°90 
gram, varying from 1°71 to 0°53; gram per kilo. of body-weight, 
0°015, varying from 0°023 to 0°010; creatinine coefficient (mg. of 
creatinine nitrogen per kilo. of body-weight), 5°8, varying from 
9°8 to 3°5. These figures are considerably smaller than the corre- 
sponding figures for normal men. H. W. B. 


Some Observations on the Excretion of Creatinine by 
Women. Mary Hutt (J. Amer. Chem. Soz., 1914, 36, 2146—2151). 
—tThe urine of several women in normal health has been analysed. 
The creatinine output was the chief factor considered, but the 
nitrogen excretion in other forms was also determined, and the 
results are tabulated. The creatinine varied between 6°91 and 
14°97 mg. daily per kilo. of body-weight, the lowest value being 
obtained in the case of a corpulent woman who lacked proper 
physical exercise. These figures are very much lower than the 
corresponding values found for men by Long and Gephart (A., 
1912, ii, 961), which ranged from 21°5 to 27°8 mg. per kilo. of 
body-weight. It is suggested that this difference may perhaps 
be explained by the lower muscular structure and lower muscular 
tone of women. E. G. 
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Creatine and Creatinine in Starvation. G. GraHam and 
E. P. Poutton (Proc. Physiol. Soc., 1914, liti—liv ; J. Physiol., 48. 
Compare this vol., i, 228).—The results suggest that traces of crea- 
tine only are excreted in starvation of the human subject which has 
lasted over three days. The excretion did not begin until forty- 
eight to fifty-eight hours after the last meal. Complications due 
to the excretion of acetoacetic acid were avoided. 8. B. S$. 


Elimination of Phenolsulphonephthalein in Acute and 
Chronic Tartrate Nephritis. Frank P. Unperaitt and Norman 
R. Buatuerwick (J. Biol. Chem., 1914, 19, 39—56).—The rate of 
elimination of phenolsulphonephthalein after ingestion may be 
markedly diminished during the acute stage of nephritis produced 
in rabbits by the subcutaneous injection of tartrates (A., 1912, ii, 
787). In the chronic condition, the excretion of the dye is more 
rapid, but does not reach the rapidity associated with the normal 
state. When excretion by the kidney is prevented, the dye is 
eliminated in the feces through the bile. 

The injection of tartrates does not reduce the excretion of nitro- 
genous substances in the urine. Although the rate of elimination 
is undoubtedly diminished, the total amount of waste material 
excreted is unchanged. A reduced rate of elimination does not 
necessarily mean that the kidney is not efficient. 

It has been observed in these experiments that, contrary to what 
was previously noted (Joc. cit.), the glomerulus has been injured 
as well as the renal tubules. H. W. B. 


Volatile Substances of Urine. Wiuttiam M. Dean and FRANK 
A. Hartman (J. Amer. Chem. Soc., 1914, 36, 2118—2136).—The 
characteristic odour of urine cannot be attributed to any of the 
volatile substances hitherto detected in it, and it is evident that 
other compounds must be present. As this subject has not been 
investigated systematically, the present work was undertaken. 

Vapour-pressure determinations of samples of urine, from a few 
minutes to three weeks old, have shown that the variations of the 
vapour pressure with age are not large, but that in all cases the 
vapour pressures are lower than those of water at the same 
temperature. 

The largest yields of volatile substances were obtained from 
urine by treating it with dilute sulphuric acid, leaving it for 
several days, and then distilling it. ‘The distillates furnished pro- 
ducts which were separated into four fractions, namely, acids, 
phenols, bases, and neutral substances. Of the acids, the principal 
is benzoic acid, formed by the hydrolysis of hippuric acid; the 
others comprise hydrogen sulphide, fatty acids up to heptoic acid, 
and possibly cyclohexanecarboxylic acid. The phenols include 
phenol, pcresol, and some higher compounds. The chief bases are 
methylamine and indole; traces of these occur in fresh urine and 
large quantities in fermented urine. The neutral substances con- 
tribute most largely to the characteristic odour; indications were 
obtained of the presence of at least four new compounds, including 
urinod (see following abstract). E. G. 
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Urinod, the Cause of the Characteristic Odour of Urine. 
Wi iram M, Deanand Frank A. Hartman (J. Amer. Chem. Soc., 1914, 
36, 2136— 2146. Compare preceding abstract).—The characteristic odour 
of urine has been found to be due to the presence of urinod, 
C,H,0, b. p. 108°/28 mm., a pale yellow oil, slightly heavier than 
water, and possessing a very penetrating, persistent, nauseating 
odour. This substance is readily volatile with steam, reduces 
potassium permanganate and ammoniacal silver nitrate in the 
cold, and reacts with Millon’s reagent, but not with Fehling’s solu- 
tion or solution of alkali picrate. The dinitro-derivative, m. p. 
78°, forms golden needles. Urinod reacts with semicarbazide with 
production of a compound, m. p. 254°, which crystallises in thin, 
hexagonal leaflets. When urinod is treated with bromine, two 
compounds are produced ; one of these has m. p. about 110°, whilst 
the other is not melted at 250°. The compound probably has 
the structure of cyclohexene-4-one, cO< CF OH > CH, or the 
a Vie 


quinonoid constitution CO<pe? Oe>c:. Urinod does not occur 
_s 
in the free state in urine, but exists in a conjugated form, and is 


liberated by fermentation or by the action of dilute sulphuric acid. 


It is very toxic, and may have some connexion with uremia. 
E. G. 


The Isolation of the Substance in Butter Fat which 
Exerts a Stimulating Influence on Growth. E. V. McCottum 
‘and Marouerite Davis (J. Biol. Chem., 1914, 19, 245—250. 
Compare Osborne and Mendel, A., 1913, i, 1128).—The growth- 
stimulating substance present in butter-fat has been isolated by 
saponifying the fat and extracting the soaps formed with a mix- 
ture of olive oil and ether. After removal of the ether, the olive 
oil was found to have acquired growth-stimulating properties 
which were previously absent. Rats which had ceased to grow 
on a diet of casein, dextrin, lactose, agar-agar, and salts, with the 
addition of ordinary olive oil or of cotton-seed oil, began to grow 
again when the above olive-oil extract of butter soaps was added 
to the diet. H. W. B. 


Pharmacological Action of Tetra-alkylammonium Com- 
pounds. I. The Action of Tetramethylammonium Chloride. 
C. R. Marsmatt (Trans. Roy. Soc. Edin., 1914, 50, 17—40).—A 
detailed account of work published previously (A., 1911, ii, 754). 


Metabolism of an Isomeride of Xanthine and of some 
Isomerides of the Methylxanthines. Samuet Gotpscumipt 
(J. Biol. Chem., 1914, 19, 83—104).—The author has studied the 
behaviour of various purine derivatives closely related to xanthine 
and uric acid when injected subcutaneously into rabbits. 
2: 8-Dioxytetrahydropurine, an isomeride of xanthine, is excreted 
unchanged in the urine, whereas xanthine itself forms allantoin 
and uric acid. Uric acid, when injected subcutaneously, is 
eliminated chiefly as allantoin. 2: 8-Dioxy-6-methyl-2: 8-dioxy- 
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9-methyl- and 2: 8-dioxy-6: 9-dimethyl-tetrahydropurines do not 
lead to an increase of urinary allantoin when injected subcutane- 
ously into rabbits, which is in accordance with the view that 
demethylation is effected only with great difficulty in the body. 
The above methylated purines do not produce diuresis. 

H. W. B. 


Toxicity of Sodium Tartrate. Witttam Savant and C. S. 
Smitn (Amer. J. Physiol., 1914, 35. 239—264).—The toxic action 
of sodium tartrate has been observed in rabbits, cats, fowls, and 
frogs after intravenous and subcutaneous injection and adminis- 
tration by the mouth. Comparatively large doses, up to 4 grams 
per kilo., may be given with the food to rabbits and fowls without 
producing any toxic effect. Larger quantities cause death often 
within a few hours. Sub-acute intoxication is produced by sub- 
cutaneous or intravenous injection of small doses, the effects being 
injury to the kidney and symptoms of muscular and nervous 
disturbance. 

The state of nutrition of the animal plays a considerable réle 
in determining the extent of intoxication produced by a given dose 
of sodium tartrate. Rabbits fed on carrots are much more 
resistant than those fed on oats and cabbage or on a milk diet. 
The fatal dose for fasting animals may be barely toxic for those 
in a well-fed state. Resistance seems to decrease with age. 

d- and /-Tartrates are found to be equally toxic. = Ws am 


Chemistry of Vegetable Physiology and Agriculture, 


Chemical Changes in Vegetable Organisms Undergoing 
Fermentation. Marin Mo.iiarp (Compt. rend., 1914, 159, 
512—514).—Experiments were made on the changes in the sugars and 
nitrogenous compounds in the pericarp of Cucurbita maxima kept 
in open and in closed tubes for periods of 30, 75, and 150 days. 

Both the loss of total substance and of reducing sugars soluble 
in alcohol was greatest in the open tubes, whilst the non-reducing 
sugar soluble in alcohol first disappeared in the closed tube; the 
sugars insoluble in alcohol remained almost the same in the open 
tube, and were only considerably reduced in quantity in the closed 
tube during the last period of the experiment. 

Whilst the total nitrogen remained about the same, the protein 
nitrogen decreased to rather more than half in the open tube and 
to less than half in the closed tube. The soluble nitrogen (especi- 
ally ammonia) increased under both conditions, the increase 
being greater in the closed tube. The amino-nitrogen remained 
constant in the open tube, and was doubled in the closed tube, 
and the amide nitrogen disappeared altogether, first in the closed 
tube. N. H. J. M. 
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Relation of Bacterial Transformations of Soil Nitrogen 
to Nutrition of Citrous Plants. Kari P. Kexierman (J. Agric. 
Research, 1914, 2, 101—113).—The results of pot experiments in 
which soils from typical orange-growing areas in California were 
employed showed that an excess of nitrogen as nitrates produces 
the same symptoms of malnutrition as have been observed in small 
areas throughout the orange belt in California. An examination 
of samples of soil from California showed that samples from the 
vicinity of deteriorating trees are richer in nitrates than elsewhere. 

Both the poor and good soils usually contain rather large 
amounts of insoluble nitrogen, the difference being in the rate of 
nitrification. In pot experiments it was found that a normal rate 
of nitrification is obtained by mixing a green crop with the soil. 
Large amounts of mature straw are to be avoided; small amounts 
of straw may, however, be applied with advantage to fields too 
high in nitrates. Ground limestone, in addition, will probably be 
beneficial. N. H. J. M. 


The Soluble Polysaccharides of Lower Fungi. II. Myco- 
galactan, a New Polysaccharide in Aspergillus niger. 
Artaur W. Dox and Ray E. Nerie (J. Biol. Chem., 1914, 19, 
235—-237.. Compare this vol., i, 1038).—Mycogalactan, C,H,,0;, 
is obtained from hot aqueous extracts of immature cultures of 
Aspergillus mger by treatment with alcohol. The dried material 
dissolves in cold water at the ordinary temperature, and when 
the solution is immersed in a freezing mixture a transparent jelly 
is formed. It gives a faint blue colour with iodine, which may 
be due, however, to a trace of impurity. It has [a]? + 284°. 
Galactose is produced by hydrolysis with dilute acid. H. W. B. 


Formation of Hexone and Purine Bases in the Autolysis 
of Glomerella. Howarp 8. Rrep (./. Biol. Chem. 1914, 19, 
257—262. Compare A., 1911, ii, 916).—Autolytic changes occurring 
in cultures of Glomerella rufomaculans result in the production of 
ammonia, histidine, lysine, xanthine, and hypoxanthine. No 
indication of the formation of amines could be detected. The 
dried fungous mycelium when incubated with gelatin solution 
liberated lysine. H. W. B. 


8-p-Hydroxyphenylethylamine, a Pressor Compound in an 
American Mistletoe. Apert C. Crawrorp and Watrer K. 
WaranasBe (J. Biol. Chem., 1914, 19, 303—304).—The base C,H,,N 
previously isolated by the authors (Jour. Amer. Med. Assoc., 1911, 
57, 865) from Phoradendron flavescens (mistletoe) has been 
identified by them as 8-p-hydroxyphenylethylamine. H. W. B. 


Proximate Analysis of Wheat. A. Barsiert (Compt. rend., 
1914, 159, 431—434).—Twenty kilos. of wheat were washed with 
distilled water, and the residue submitted first to maceration with 
cold water, then extraction with warm water (50—60°), and finally 
with boiling water. The residue from this treatment was sieved, 
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and the portion passing through was treated with absolute alcohol, 
a finely granular, homogeneous, white flour (J/) being obtained 
on filtration. The portion remaining on the sieve was similarly 
treated with alcohol, filtered, and the filtrate kept. The aqueous 
extracts obtained with boiling and warm water were separately 
concentrated on a water-bath, and then alcohol was added, the 
precipitates, a and 8, being filtered off. These two filtrates were 
mixed with those from M, and from the residue on the sieve, the 
alcohol was distilled off, and the aqueous residue (C) shaken with 
chloroform. The filtrates from the first two treatments with water 
were also shaken with chloroform after concentration. The three 
separate chloroform extracts so obtained were mixed, and on dis- 
tilling off the chloroform, the residue, after treatment first with 
ether, and then with alcohol, yielded from the second solvent 
2 grams of a yellow colouring matter, which was probably a physio- 
logical transformation product of chlorophyll. It did not give 
either the biuret reaction or the reaction for acraldehyde, was 
insoluble in water, but soluble in benzene, carbon disulphide, or 
light petroleum. The aqueous layer from C was treated with 
alcohol until a slight precipitate appeared, and then dialysed, and 
from the dialysed liquid monopotassium phosphate and potassium 
sulphate were obtained, but no monocalcium phosphate. 

The flour M, together with the precipitates a and B, on extrac- 
tion with ether, gave an oil, of which the major portion was in- 
soluble in acetone, and contained no phosphorus, sulphur, or 
nitrogen, and the smaller, soluble portion, 8 grams, contained 
0°221 gram of phosphorus, thus proving the non-existence of 
lecithins in the wheat. By incinerating the flour M/, and also the 
residue on the sieve, they were found to contain, respectively, 0°30 
and 0°62% of insoluble salts, consisting chiefly of calcium sulphate 
and tricalcium phosphate, but no carbonates. W. G. 


The Organic Phosphoric Acid Compound of Wheat Bran. 
II. R. J. Anperson (J. Biol. Chem., 1914, 18, 425—440. Compare 
A., 1912, ii, 1205).—The author shows that the organic phosphoric 
acid compounds obtained from wheat bran by the usual methods 
are contaminated with oxalates and inorganic phosphates. Purer 
preparations have now been obtained by precipitation from very 
dilute hydrochloric acid with alcohol. Several amorphous barium 
salts have been prepared; also an amorphous silver salt, which 
darkens very rapidly, and finally turns quite black. These com- 
pounds are quite different from the corresponding phytates. 
Evidence is adduced to show that wheat bran contains several 
organic phosphoric acids differing so slightly from one another that 
their separation is very difficult. H. W. B. 


The Organic Phosphoric Acid Compound of Wheat Bran. 
III. Inositol Monophosphate, a New Organic Phosphoric 
Acid Occurring in Wheat Bran. R. J. Anperson (J. Biol. Chem., 
1914, 18, 441—446. Compare preceding abstract).—TInositol 
monophosphate is prepared from the hydrochloric acid extract of 
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wheat bran by treatment with barium hydroxide, filtering off the 
precipitate, and, after removing excess of barium, concentrating 
in a vacuum and precipitating with alcohol. The substance was 
purified by means of its insoluble lead salt. After recrystallisa- 
tion from water, with the addition of alcohol, it was obtained in 
colourless, star-shaped aggregates of plates or prisms. 

Inositol monophosphate, C,H,(OH),-O-PO(OH),, when heated 
rapidly in a capillary tube, softens at 200°, and decomposes at 
201—202°. When slowly heated, it softens at 188°, and melts 
at 190—191° (decomp.). It is optically inactive. It is very soluble 
in water, giving an acid solution, but is insoluble in alcohol and 
the usual organic solvents. In the cold, no precipitate is produced 
with copper acetate, but on warming the solution, a bluish-white 
precipitate separates, which again dissolves completely on cooling. 
After hydrolysis with sulphuric acid or ammonia in a sealed tube, 


inositol and phosphoric acid were isolated and identified. 
H. W. B. 


Is Silica an Indispensable Constituent of Plant Food? 
MarsHatt Lunpie (S. African J. Sci., 9, No. 10; Chem. News, 
1914, 110, 200—202).—Water culture experiments with wheat, 
supplied with the usual nutrients, but without silica. The dried 
leaves and stems contained, respectively, 1°212 and 0°449% of 
silica. 

Reference is made to a previous experiment, by Hahn, in which 
wheat grown under similar conditions was attacked by rust, every 
plant being overrun with the fungus in two days. 

It is suggested that whilst silica is not an essential plant food 
for cereals, it may be of use in enabling the plants to resist attacks 
of fungoid growth. If this is correct, cereals grown on dolerite 
and basalt soils should suffer less from fungoid attacks than cereals 
grown on granite soils, climatic and weather conditions being the 
same (compare Hall and Morison, Proc. Roy. Soc., 1906, [B], 77, 
455). N. H. J. M. 


[Influence of Zinc, Copper, Manganese and Cerium on the 
Growth of Wheat.] J. A. Vortcwer (J. Roy. Agric. Soc. Engl., 
1913, 74, 411—427. Compare A., 1913, i, 1430).—Experiments 
with wheat grown in pots containing 40 lbs. of soil. Zine was 
— at the rate of 0°01, 0°02, and 0°03% in the forms of 
phosphate, nitrate, and carbonate; copper (0°0025, 0°005, 0°01, 
0°025, 0°05, and 0°1%) as sulphate and carbonate; manganese as 
phosphate and carbonate, and cerium as oxide and sulphate (0°001, 
0°025, and 0°005%). 

As regards zinc, it was found that the larger amounts of nitrate 
retarded germination, whilst the other salts were almost without 
effect on germination and in the earlier stages of growth. Later, 
in June, a toxic effect was shown in the case of the larger amounts 
of carbonate and phosphate, and especially with nitrate, which 
caused the tops of the ears to be practically “blind.” The final 
results showed a reduction in the yield of grain, except with 0°01% 
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of zinc as nitrate, and, coincidently, a more or less considerable 
gain of straw (except with the largest amount of nitrate); with 
0°01% of zinc as nitrate the yield of straw was nearly doubled, 
and the lowest gain, with 0°03% as carbonate, was 29%. Zinc 
phosphate and carbonate increased the root development, which 
was very stunted when nitrate was employed. 

The conclusions drawn from the copper experiments are that 
stimulation occurs when the application is between 0°01 and 0°02% ; 
that larger amounts are toxic, and that smaller amounts are with- 
out effect. The greatest gain (straw 79 and grain 62%) was 
obtained with 0°02% of copper as carbonate. With the beneficial 
amounts of copper, especially with the sulphate, the roots were 
very extensive and fibrous as compared with untreated plants. 

The results obtained with manganese and cerium were negative, 


no indications of stimulation or of toxicity being obtained. 
N. H. J. M. 


Occurrence of Hydrogen Cyanide in Millet and Guinea Corn. 
J. R. Furtone (Analyst, 1914, 39, 430—432).—See this vol., ii, 821. 


Occurrence of Methyl Alcohol in Maize Silage. E. B. Harr 
and A. R. Lame (J. Amer. Chem. Soc., 1914, 36, 2114—2118).— Hart 
and Willaman (A., 1912, ii, 1205) have found that maize silage 
contains a small amount (about 0°05%) of methyl alcohol, whereas 
Dox and Neidig (A., 1913, i, 236) have stated that this alcohol is 
absent. 

Several samples of maize silage have now been examined, and 
in all cases the presence of methyl alcohol was detected. As a 
number of different tests were employed for identifying the methyl 
alcohol, the possibility is precluded of the reactions being due to 
some other substance. E. G. 


Lucerne. V. Enzymes Present in Lucerne. C. A. Jaconson 
and Avucust Hotmes (J. Amer. Chem. Soc., 1914, 36, 2170—2182).— 
In an earlier paper (A., 1913, i, 151) an account was given of the 
enzymes present in the seeds of lucerne (Medicago sativa). <A 
qualitative study has now been made of the enzymes in (a) the 
dried stems and leaves, (/) the fresh stems and leaves, and (c) the 
fresh roots. The following enzymes have been detected. In (a), 
emulsin and pectinase in large quantities, invertase and protease 
(peptolytic), and small quantities of amylase and peroxydase. 
In (6), emulsin and pectinase in large quantities, coagulase, 
peroxydase, and protease (peptolytic), and small quantities of 
lipase, amylase, and invertase. In (c), peroxydase in large 
amount, coagulase, invertase and pectinase, and small quantities 
of amylase and emulsin. E. G. 


Experiments with Tomatoes. J. A. Voricker (J. Roy. Agric. 
Soc. Eng.. 1913, 74, 419—422).—Pot experiments with tomatoes in 
an artificial soil consisting of rotted turf, sand, and limestone, 
both in fs natural state and after being heated in a moist con- 
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dition at 80—100°. To some pots lithium phosphate (Li=0°0025 
and 0°005%) was added, whilst others received magnesia in such 
amounts that the total magnesia in the soil was raised from 0°396 
to 0°792, 1°188 and 1°584 respectively. The highest amount of 
magnesia was practically equal to the lime present in the soil. 

The effect of heating alone was to raise the yield of fruit 73%. 
Addition of 0°002 and 0°005% of lithium to the unheated soil 
reduced the yields to 29 and 37% respectively of the amounts 
obtained in soil alone. In the heated soils with lithium the yields 
were 71 and 14%. So that the toxic effect of the smaller amount 
of lithium was much reduced by heating the soil, whilst with the 
larger amount the toxic action was more marked in the heated soil. 

As regards magnesia, the normal soil containing 1°118% showed 
an increase of 13% over the unmanured soil, whilst in those con- 
taining 0°792 and 1°584% the yields were respectively reduced to 
89 and 12%. In the heated soils containing 0°792% of magnesia 
the yield was 31% over that of the unheated soil without added 
magnesia; with 1°584% of magnesia in the heated soil the yield 
was only 22%. Magnesium carbonate gave similar results to the 
oxide. 

As compared with wheat, tomatoes are more affected by lithium 
and magnesium. N. H. J. M. 


Comparative Efficiency for Milk Production of the Nitro- 
gen of Lucerne Hay and the Maize Grain. Effect of Diuresis 
on Milk Secretion. E B. Harr and G. C. Humpnurey [with 
J.J. Wittaman and A, R. Lams] (J. Biol. Chem., 1914, 19, 127—140. 
Compare A., 1913, i, 151).—Further experiments on heifers show 
that the nitrogen of lucerne hay is as effective as that of the maize 
kernel for the formation of the milk proteins. 

Lucerne hay has specific diuretic properties. The increased 
renal activity observed when it is employed as a constituent of the 
food is associated with a corresponding diminution in the flow of 
milk. The diuretic stimulus causes in some cases a shrinkage in 
volume of 2°5—2°75 kilos. of milk in a flow of 11°5 kilos. daily. It 
has not been ascertained whether salts or specific substances of 


organic nature in the hay are responsible for the diuretic action. 
H. W. B. 


Flavour of Roquefort Cheese. James N. Curriz (J. Agric. 
Research, 1914, 2, 1—14).—During the ripening of Roquefort. cheese a 
considerable amount of the fat is hydrolysed, the chief factor in 
the hydrolysis being a water-soluble lipase produced by Pent- 
cillium roqueforti. The result is an accumulation of the acids of 
milk fat, both free and combined. 

The peppery flavour of the cheese is due to hexoic, octoic, and 
decoic acids, and their readily hydrolysable salts. 

N. H. J. M. 


Humic Acids. Br. Tacxe, A. Denscn, and Tu. Arnp (Landw. 
Jahrb., 1914, 45, 195—265).—A reply to Gully (Mitt. k. bayr. Moor- 
kulturanst, No. 5), in which the behaviour of peat towards tricalcium 
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phosphate, sodium acetate and other salts, calcium oxalate, 
aluminium and ferric chlorides, and colloidal ferric hydroxide, the 
extraction by water of absorbed bases from Sphagnum and peat, 
the electric conductivity, the iodine reaction, the inversion of 
sucrose by peat, and the liberation of hydrogen in presence of iron 
and peat, are discussed. The results are opposed to the view that 
reactions are due to colloid adsorption, and not to the presence of 
acids. N. H. J. M. 


Selective Adsorption (by Soils). E. G. Parker (J. Ind. Eng. 
Chem., 1914, 6, &31—835).—Soils have not only the power of ad- 
sorbing dissolved salts from solution, but also of adsorbing one 
ion at a greater rate than the other; the nature of the surface 
of the constituents of a soil is such that the cation is adsorbed at 
a much greater rate than the anion. The presence of bases 
(calcium, magnesium, etc.) in solution, after contact of certain 
salt solutions with a soil, is not due to direct chemical reaction 
of the salt with the silicates of the soil, but to a secondary reaction 
of the free acid, resulting from the selective adsorption of the 
cation, with the mineral constituents of the soil. Generally, the 
smaller the soil particles, the greater the selective adsorption of 
the cation. The adsorption of the cation increases with the con- 
centration of the solution up to a certain point, and then remains 
practically constant. At very low concentrations the adsorption 
of the cation is complete. The presence of other substances may 
or may not affect selective adsorption by a soil. W. P.S. 


Occurrence of Aldehydes in Garden and Field Soils. 
Oswatp Scureiner and J. J. Skinner (J. Franklin Inst., 1914, 178, 
329—343).—Experiments in which a large number of soils were 
extracted with 3% sodium hydroxide, and the extracts, after being 
treated with acid to remove the humic acids, examined for alde- 
hydes. Physiological tests were made with the aldehydes by means 
of wheat seedlings, and when possible qualitative tests with ferric 
chloride and magenta reagent were made. The soils included 
fourteen garden and greenhouse soils which had failed to grow 
good crops, and sixty field soils. 

Of the unproductive garden soils, five contained aldehydes; out 
of thirty unproductive field soils, nine contained aldehydes; and 
out of the same number of productive soils, three contained 
aldehydes. 

Aldehydes were found in neutral, acid, and alkaline soils, mostly 
in acid soils. No relation seems to exist between the crop being 
grown or the type or texture of the soil and the presence of alde- 
hydes. The presence of aldehyde is not confined to any locality, 
being found as far apart as New York and Mississippi. 

The effect of the extracted aldehyde material on the growth of 
wheat varied from slightly, to very, harmful. Of the extracts in 
which aldehydes were not found, nineteen were without effect, 


nineteen were injurious, and fourteen beneficial or slightly so. 
N. H. J. M. 
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Action of Manganese in Soil J. J. Skinner and M. X. 
Sutuivan (U.S. Dept. Agric., Bull. No. 42, 1914).—The results of pot 
experiments in which wheat was grown in an unproductive sandy 
loam, both without and with addition of manganese (as chloride, 
sulphate, nitrate, carbonate, and dioxide), showed a stimulating 
effect when the salt was applied in amounts from 5 to 50 per 
rage On a productive loam, manganese salts were without 
effect. 

In further experiments on the action of manganese salts on 
the growth of wheat in aqueous extracts of soils, and on the 
oxidising power of the plants, it was again found that manganese 
increased growth and oxidation in unproductive soils; in produc- 
tive soils there was increased oxidation, whilst the growth was 
decreased. 

Finally, a field experiment is described in which wheat, rye, 
maize, cowpeas, and potatoes were manured with manganese 
sulphate (56 kilos. per hectare). It was found that manganese 
sulphate decreased both the crop and the oxidising power of the 
soil, which was an acid one. 

The conclusion is drawn that the beneficial action of manganese 
may be due to increased oxidation, resulting in the destruction of 
injurious products in the soil, whilst the injurious action in the 
case of good soils may be due to excessive oxidation. 

Acid soils, which are unfavourable to oxidation and catalysis, 
do not seem to be benefited by manganese. N. H. J. M. 


Sulphur as a Fertiliser. J. A. Vortcker (J. Roy. Agric. Soc. 
Engl., 1913, 74, 419).—Applications of flowers of sulphur, at the 
rate of 3°36, 6°72, and 13°44 kilos. per hectare, were without effect 
on mustard, rape, and clover grown in pots. The sulphur was 


. mixed with the last portion of the soil used to fill the pots. 
N. H. J. M. 


Influence of Sulphur on Soil Acidity. H. Cray Linr (J. Jnd. 
Eng. Chem., 1914, 6, 747—748).—In order to ascertain the rate of 
oxidation of sulphur in soils, 100-gram portions of soil were treated 
with 33 mg. of sulphur (equivalent to 1000 lb. of sulphur per acre 
foot), and the moisture content was adjusted at 20%. The acidity 
of the soils increased gradually, as shown by the Jones calcium 
acetate method, up to the eighth week, when all the sulphur was 
oxidised. Sulphur is oxidised more rapidly in heavy clay loam 


soils than in sandy loam soils (compare A., 1913, i, 811). 
W. P. S. 
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Composition of Mid-Continental (American) Petroleum. 
F. W. Busnone (J. Ind. Eng. Chem., 1914, 6, 888—890).—Crude oil 
from the wells of the Alluwe Oil Co., Oklahoma, was submitted to 
fractional distillation, the fractions being collected separately for each 
difference of 2° in the boiling point between 60° and 300° ; the physical 
constants of these fractions are recorded, The total gasolene fraction, 
b. p. 40° to 150°, amounted to 13°77%, and the kerosene fraction, b. p. 
150° to 300°, to 28°80%. Ozonides were separated from some of the 
fractions similar to those obtained by Molinari and Fenaroli from 
Russian and Roumanian petroleums (A., 1908, i, 933). W. P.S. 


A Crystalline Compound of Isoprene with Sulphur Dioxide, 
G. pE Bruin (Proc. K. Akad. Wetensch. Amsterdam, 1914, 1'7, 585—586). 
—When isoprene is mixed with an equal volume of liquid sulphur 
dioxide, a crystalline substance of the composition C;H,,SO, separates 
after one or two days. It may be purified by recrystailisation from 
ethyl ether and melts without decomposition at 62°5°. According to 
freezing point measurements, it dissolves unchanged in benzene. When 
dissolved in carbon tetrachloride or ethyl ether, it is only slowly acted 
on by bromine, but reacts quickly with alkaline potassium perman- 
ganate, H. M. D. 


The So-called ‘‘ Acetone-soluble Phosphatides.” Huau 
MacLean (Biochem. J., 1914, 8, 453—459. Compare Friinkel and 
Pari, A., 1909, i, 620).—The author shows that the so-called acetone- 
soluble phosphatide obtained from the heart of the ox is impure 
lecithin. The lecithin can be separated from the accompanying fats 
and fatty acids by the addition of a small amount of an electrolyte 
such as calcium chloride to the acetone solution. The precipitate, when 
purified, has all the reactions of lecithin and is insoluble in acetone. 
The author considers it probable that all the acetone-soluble phos- 
phatides described in the literature consist of lecithin contaminated 
with a nitrogenous impurity. H. W. B. 


Brain Kephalin. I. Distribution of the Nitrogenous 
Hydrolysis Products of Kephalin. C. G. MacArraur (J. Amer. 
Chem. Soc., 1914, 36, 2397—2401).—An account is given of a method 
of extracting kephalin from sheep’s brains and the hydrolysis of the 
product. 

The hydrolysis was effected by boiling the kephalin with 1% hydro- 
chloric acid for twenty hours. The nitrogen in the residue was 
estimated and is referred to as “residual nitrogen.” The ammonia 
nitrogen was estimated in the usual way, the total amino-nitrogen by 
means of the amino-apparatus described by van Slyke (A., 1912, ii, 
1008), and the amino-acid nitrogen by Kober’s copper method (A., 1913, 
ii, 990). The results were as follows: residual nitrogen, about 0°20% ; 
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ammenia nitrogen, about 0°20%; amino-alcohol nitrogen (difference 
between the total amino-nitrogen and the amino-acid nitrogen), 0°80% ; 
and amino-acid nitrogen, 0°40%. 

Kephalin contains neither choline nor neurine. Ordinary kephalin 
consists of at least two kephalins which contain the larger proportion 
of their nitrogen in the form of amino-alcohol and amino-acid 
respectively. E. G. 


Action of Selenium Bromide on Magnesium Alkyl Com- 
pounds, A. Pieroni and C. Cour (Gazzetta, 1914, 44, ii, 349-353). 
Attempts to introduce selenium into hydroxybenzonitrile and 
hydroxynaphthonitrile, etc., by treatment with hydrogen selenide, and 
into oxanilide, by heating with phosphorus pentaselenide, were 
unsuccessful, but it was found that selenium bromide reacts with 
organo-magnesium derivatives. 

With dimagnesium acetylene dibromide (compare Iocitsch, this vol., 
7, 405), the reaction does not follow the normal course, but seems to pro- 
ceed according to the equation: 3MgBr-C:C-MgBr + 4Se,Br, + 2H,O = 
OH-Se*CiC-Se*CiC-Se-CiC-Se-OH + 6MgBr,+Se,+2HBr. The com- 
pound thus formed was obtained only in an impure condition as a brown 
powder. 

With magnesium ethyl bromide, the reaction takes place as follows: 
(1) Se,Br, + 2MgEtBr =Se,Et, + 2MgBr, ; (2) Se,Et, + EtBr= 

SeEt, Br-SeEt 
and (3) the latter +MgEtBr+H,O=SeEt,-SeH + MgBr, + EtOH. 
Triethylselenitine hydroselenide, SeKt,*SeH, thus obtained, is a dense, 
yellow oil of disagreeable odour ; with alcoholic silver nitrate it gives 
up part of its selenium as silver selenide, and with hydrochloro- 
platinic acid it forms a crystalline product, which has been obtained 
only in small amount and has not been purified. T. H. P. 


Equilibrium in the System, Lead Acetate, Lead Oxide, 
Water, at 25°. Ricuarp F. Jacxson (J. Amer. Chem. Soc., 1914, 
36, 2346—2357).—In view of the fact that comparatively little 
modern work has been done on the basic lead acetates, an investigation 
has been carried out on the basis of the phase rule in order to 
ascertain the compounds capable of existence and their relative 
stability. 

Mixtures of lead acetate, lead oxide, and water were shaken in 
flasks kept in a thermostat at 25° for at least forty-eight hours. 
After equilibrium had been attained, the solid phase was removed 
and the composition and density of the solution were determined. 
The results show that three solid phases are capable of existence. 
Normal lead acetate, Pb(C,H,0,),,3H,O, forms brilliant, monoclinic 
crystals, and is soluble in water to the extent of 35°50% at 25°. The 
compound, 3Pb(C,H,0O,),,Pb0,3H,O, crystallises in needles and is 
exceedingly soluble in water, yielding solutions with D? 1°93—2-28 ; 
it is unstable and can only exist in presence of excess of dissolved basic 
lead acetate. The compound, Pb(C,H,0,),,2Pb0,4H,O, forms minute 
needles, and is stable in contact with solutions of itself, but under 
such conditions has a solubility of only 13°3%. Saturation -curves 


ORGANIC CHEMISTRY. i. 1199 


have been constructed and a new theory of the course of such curves is 
put forward. KE. G. 


Structure of Maltose and its Oxidation Products with 
Alkaline Hydrogen Peroxide. W. Lee Lewis and Sircen 
A. Bucxsorouen (J. Amer. Chem. Soc., 1914, 36, 2385—2397).— 
Lewis (A., 1909, i, 767) investigated the action of Fehling’s solution 
on maltose, but the results failed to elucidate the constitution of the 
sugar as the oxidation did not proceed far enough. 

The present work was undertaken in the hope that alkaline 
hydrogen peroxide might effect a more complete destruction of the 
maltose molecule and permit a better quantitative separation of the 
products. It has been found that the formation of saccharinic acid does 
not take place under these conditions. The ratio and nature of the 
oxidation products are quite different from those of dextrose with 
the same reagent, this difference being due to the effect of the gluco- 
side bond. About half the maltose is oxidised as such, whilst the 
remainder seems to be hydrolysed before being oxidised. 

From 100 grams of anhydrous maltose there were obtained 22°97 
grams of hydrolysed dextrose, 0°16 gram of mannonolactone, 16°04 
grams of glycollic acid, 0°11 gram of oxalic acid, 55°37 grams of formic 
acid, and 4°44 grams of carbon dioxide, together with 1:18 grams of 
other substances, which probably included erythronic and /-threonic 
acids, 

The formation of glucosido-acids in the oxidation of maltose affords 
an explanation of the fact that a molecule of dextrose requires 2°48 
atoms of oxygen by Fehling’s solution whilst the large maltose molecule 
requires only 2°86 atoms. The formation of a- and f-isosaccharinic 
acids from maltose under the influence of alkali hydroxide involves 
the three hydroxyl groups attached to the first, second, and third 
carbon atoms from the free aldehyde group, and these carbon atoms 
must be present in the original maltose molecule, and their participa- 
tion in the glucoside union is therefore precluded. The formation, in 
the oxidation of maltose, of relatively large amounts of y-d-glucosido- 
glycollic acid, rather than y-d-glucosidoglyceric acid, indicates that 
the terminal or primary alcohol carbon atom functions in the 
glucoside union of the two dextrose molecules. Maltose, therefore, is 
a y-d-glucosidodextrose with the glucoside union on the primary 
alcohol carbon atom. It is probable that, under the influence of 
alkali hydroxide, maltose enters into an equilibrium of the six 
glucosido-hexoses of the dextrose series, and that the various oxida- 
tion products found result from the dissociation and oxidation of the 
intermediate hexose-dienols. E. G. 


Effect of Pressure on Yields of Products in the Destruc- 
tive Distillation of Hardwood. R. C. Patmer (J. Ind. Eng. 
Chem., 1914, 6, 890—893).—Destructive distillations of birch and 
maple woods under increasing pressure result in a slight increase in 
the yield of alcohol, charcoal, and gas, whilst the quantities.of acetic 
acid, pyroligneous liquor, and tar are decreased. The maximum effect 
on all the products is obtained with a pressure of 60 lbs. per square 
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inch, the most decided effect being noticed in the tar, which is 
diminished to the extent of 60 to 65%. Distillations were also made 
at pressures as high as 450 lbs. per square inch, but the exothermic 
reaction was so violent that the experiments were discontinued. At 
this pressure, the concentration of the dissolved tar in the pyroligneous 
liquor was so low that redistillation was not necessary in order to 
titrate the acidity ; in practical operation, the first distillation of the 
primary liquor would not be necessary in order to make grey acetate 
of lime. It is possible, therefore, that pyroligneous acid, free from 
soluble tar, might be obtained by subjecting the distillate to a high 
pressure during the vapour stage. W. P. 8. 


Compounds of Salts of Nickel and of Allylamine. A. Pieroni 
and A. Pinorti (Gazzetia, 1914, 44, ii, 366—373),—The authors have 
endeavoured to ascertain the influence of aliphatic double linkings on 
the co-ordination numbers of complex salts by investigating double 
salts of nickel and allylamine. In no case, however, do these salts 
contain latent nickel in complex union ; they decompose in aqueous 
solution, and the ions of the component salts are revealed by their 
reagents. Cryoscopic measurements of the compound, 

NiCl,,9C,H,*NH,,HCIl, 
in water indicate a molecular weight of 46°29 instead of the calculated 
value, 972-73, so that the compound forms twenty-one ions. The 
other compounds described undergo hydrolysis in aqueous solution 
with formation of nickelous hydroxide. 

The compound, NiCI,,9C,H,*NH,,HCl, obtained by saturating allyl- 
amine with nickel chloride previously dried at 140°, forms extremely 
deliquescent, square plates of an intense red colour, which is changed 
to yellow by traces of moisture. It has a neutral reaction and a 
strong taste, and exhibits marked chromoisomerism, becoming blue 
when heated and resuming its red colour when cool. 

The compound, NiCl,,7C0,H,-NH,, or [Ni(C,H,*NH,),|Cl,+ 
3C,H,*NH,, obtained by saturating allylamine with nickel chloride 
dried ‘at 140°, the mass being kept cool, forms square, blue plates and 
loses 3C,H,*NH, in a vacuum over sulphuric acid, the resultant green 
compound, [Ni(C,H,-NH,),|Cl,, resembling nickelous hydroxide in 
appearance, 

The compound, [ Niro i, nny, } 2C,H,-NH,, prepared by the 


interaction of nickel sulphate and allylamine in presence of water, 
forms square, blue plates and effloresces and loses 2C,H,*NH, in the 
. : SO , 

ir; the residual nd, | Nig |, is an almost odourl 
air ; the residual compow (0, H,NH,), | 92 slmost odourless, 


green powder, which is decomposed by water. Treatment of the 
compound, NiSO,,5C,H,*NU,, with concentrated hydrochloric acid 
yields the compound, NiCl,,9C,H,*NH,,HCl (see above). T. H. P. 


Organic Fluorine Derivatives. I. J. Rinxes (Chem. Weekblad, 
1914, 11, 952—956. Compare this vol., i, 679). —Chlorination 
of p-fluoronitrobenzene in the presence of ferric chloride yields 
4-fluoro-3-chloro-1-nitrobenzene, b. p. 227—232°, m. p. 41°, which is 
volatile with steam, Reduction with tin and hydrochloric acid 
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converts it into 4-fluworo-3-chloroaniline, plates, m. p. 43°9°, which 
decomposes on distillation. Diazotisation converts this product into 
o-fluorochlorobenzene, b. p. 138°5°/774 mm., m. p. —42°5°, which is 
volatile with steam. 

p-Fluoroanisole, prepared from diazotised p-anisidine, cannot be 
readily purified ; however, by heating with aluminium chloride at 
130°, it yields p-fluorophenol], m. p. 46°5° (compare Swarts, A., 1913, 
i, 841), which in alkaline solution is re-converted by methyl sulphate 
into p-fluoroanisole, b. p. 157°1°/767 mm., m. p. — 43°5°. 

Sodium persulphate oxidises p-fluoroaniline to p-fluoronitrosobenzene, 
m. p. 35°2°, which is volatile with steam. This substance reacts with 
p-fluoroaniline in solution in glacial acetic acid to form 4 : 4’-difluoro- 
azobenzene, orange-red needles, m. p. 101°1°. A. J. W. 


Action of Nitric Acid on the Three Isomeric Fluorotolu- 
enes. [, J. H. StotHouwer (Chem. Weekblad, 1914, 11, 956—958). 
—Nitration of p-fluorotoluene yields a very small proportion of 
two fluoronitrotoluenes, one having m. p. 27° and b. p. 138—139°/ 
83 mm., and the other b. p. 134—135°/83 mm. The main product is 
3-nitro-p-cresol, m. p. 32°, proving that the oxidation detaches fluorine 
from the nucleus. A. J. W. 


Aldehyde- and Acetone-bisulphites of Organic Bases as 
Photographic Developers. Guipo PEttizzari (Ann. Chim. Applicata, 
1914, 2, 129—132).—p-Aminophenol in the presence of sulphurous 
acid forms hydrogen sulphite derivatives with acetone, ethyl aceto- 
acetate, formaldehyde and acetaldehyde, and p-methylaminophenol 
(metol) yields such derivatives with acetone, formaldehyde, and acet- 
aldehyde. Glycine is more acidic than basic and does not form 
hydrogen sulphite compounds. The compounds formed by acetone 
with p-aminophenol hydrogen sulphite, OH-C,H,-NH,,H,SO,,COMe,, 
and with p-methylaminophenol hydrogen sulphite, 

OH:-C,H,*-NHMe,H,SO,,COMe,, 
act as photographic developers in the presence of sodium carbonate, 
which liberates the amino-compound and the acetone and converts the 
sulphurous acid into sodium sulphite ; the presence of an aldehyde or 
ketone enhances the reducing power of the developer. T. H. P. 


Sulphonation of Benzoic Acid. J. Maarse (Rec. trav. chim., 
1914, 33, 207—238).—A determination of the relative proportions of 
the isomeric sulphobenzoic acids obtained on sulphonating benzoic acid 
under varying conditions. For the quantitative estimation, the 
products of sulphonation are converted into the corresponding 
sulphonyl chlorides by the action of phosphorus pentachloride on the 
potassium salts, and the solidification points of the resulting mixtures 
determined. The author has prepared the pure potassium salts of 
o-, m-, and p-sulphobenzoic acids, and the corresponding acid chlorides 
and amides. With these substances, solidification curves were obtained 
for mixtures of the m- and p-sulphonyl chlorides, and mixtures of the 
two isomeric ortho-acid chlorides. To detect the presence of small 
amounts of o-sulphobenzoyl dichloride in a mixture of the meta- and 
para-isomerides, the mixture was submitted to the action of ammonia, 


i. 1202 ABSTRACTS OF CHEMICAL PAPERS. 


the ortho-compound being thereby converted into the compound, 
CH<co >N-NH,. The liquid was exactly neutralised with hydro- 
2 


chloric acid and filtered, and from the filtrate the “saccharin ”’ was set 
free by the addition of sulphuric acid and extracted with ether. After 
evaporating the ether, the residue was dissolved in a few drops of 
water, a sweet taste at this stage indicating the presence of the ortho- 
isomeride in the original mixture of acid chlorides. This test is 
sensitive to considerably less than 1% of the ortho-isomeride in the 
mixture. 

The sulphonations were carried out in the apparatus described by 
Polak (A., 1911, i, 30), a study beirg made of the influence of 
temperature, duration of heating, concentration of the sulphuric acid, 
relative molecular proportion of sulphuric and benzoic acids, and the 
presence of a catalyst on the composition of the mixture of sulphobenzoic 
acids obtained. The presence of o-sulphobenzoic acid could only be 
detected in the one case where mercuric sulphate was used asa catalyst. 
The main product of the sulphonation was, in all cases, m-sulphobenzoic 
acid to the extent of well over 90%. Variation in temperature, 
increase in the duration of heating, variation in the concentration of the 
sulphuric acid (from 100 to 93%), and variations in the molecular 
proportions of sulphuric and benzoic acids used, had hardly any 
appreciable effect on the composition of the product. Of the three 
catalysts tried, potassium sulphate and silver sulphate had little or no 
influence on the composition of the product, whilst with mercuric 
sulphate o-sulphobenzoic acid was produced to the extent of 0-7% of 
the total product, as estimated by conversion into salicylic acid and 
weighing as such after extracting it with chloroform. 

In the latter part of the paper the author discusses the results 
obtained by various workers on the sulphonation of other benzene 
derivatives. W. G. 


Calcium o-Acetoxybenzoate. L. van ITauuie and A. P. OLIVIER 
(Pharm. Weekblad, 1914, 51, 1361—1366).—Calcium o-acetoxy- 
benzoate is best prepared by passing ammonia into an alcoholic solution 
containing calcium chloride and o-acetoxybenzoic acid in molecular 
proportions, care being taken to maintain an acid reaction. The salt 
separates in colourless crystals, A, J. W. 


a-Santolinenone, its Formula and Optical Inactivity. Reso- 
lution of the Hydroxylamino-oxime Compounds. L. FRancss- 
cont, N. Granata and A. Sanna (Gazzetta, 1914, 44, ii, 354—366).— 
The authors discuss the evidence in support of the racemic character 
of the optically inactive a-santolinenone (this vol., i, 1134), the most 
probable constitution of which is represented by the formula, 
. O--CH. a 
OH,:C H,-CH.> CHPr : 
The corresponding hydroxylamino-oxime, 


WHC. (:NOH)-CH. 
OH-NH-CH,-CH<¢ Cae OH CHEM, 
should be capable of existing in a cis- and a trans- modification for 
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each form of the ketone, the d-cis-compound being enantiomorphous 
with the /-cis-compound, and the d-trans- with the /trans-isomeride. 
As with a number of the ketones of similar structure, it is, however, 
found that the rupture of the double linking accompanying the 
formation of the hydroxylamino-oxime can occur only in one way, 
so that only one pair of enantiomorphous compounds results. Fraction- 
ation of the hydroxylamino-oxime d-camphorsulphonate gives salts 
for which the value of [a], in aqueous solution varies between 
— 20°35° and +21°9°, the values for the corresponding bases in 
alcoholic solution ranging from — 103° to +16°7°, 

As will be shown in a subsequent communication, the structure of 
B-santolinenone is either 

“a~—CO* CHM -~—CH,'CH Me 
CMey:C< on on CH: or OMesCQ 92 og OCH 
z. HP, 


Oils of the Coniferae. III. The Leaf and Twig and the 
Cone Oils of Western Yellow Pine and Sugar Pine. A. W. 
Scnorcer (J. Ind. Eng. Chem., 1914, 6, 893—895. Compare this 
vol., i, 1134, 1172).—The leaves and twigs of western yellow pine (Pinus 
ponderosa) yield from 0°04 to 0:126% of oil having D” 0°8718 to 
0°8849 ; ni? 1°4793 to 1°4838; af? —15°73° to —19°59°; acid number, 
0°67 to 2°36; ester number, 3°88 to 8:10. The cones of the tree 
yield 0°063% of oil, having D” 0°8757 ; nip 1°4789; ap —11°48°; acid 
number, 1°27; ester number, 7°20. The leaves and twigs of the 
sugar pine, Pinus lambertiana, give from 0°45 to 0°12% of oil, having 
D® 08676 to 0°8738; n” 1°4777 to 1:4795; af —11°07° to ~16°50°, 
acid num ber, 0°68 to 2°38; ester number, 2°22 to 5:91. The cones of this 
tree yield 0°318% of oil, having D” 0°8692; nif 1°4771; af —23°18°; 
acid number, 0°63 ; ester number, 3°75. The percentage composition 
of the oils was found to be: 


Western yellow pine. Sugar pine. 
Leaf and twig Cone Leaf and twig Cone 
oil. oil. oil, oil. 
Furfuraldehyde ....00...s0esse++ —_ trace trace trace 
E-a-PIMEN©  .00..000..sccccccerccece 2 6 21 22 
COREG .... ..cccccceccsscesesece _— _— — 21 
E-B-PIMOMGscc.ccccceee sscceccesccese 75 60 51 39—40 
IRs 5sccsnscecctesessencscece 6 12—13 12 4—5 
Borny] ester (as acetate) ...... 2 2°5 1°5 15 
¥ree alcohol (/-borneol) ......... 7 4 8 3°5 
(a 3 3—4 1 —_— 
Sesquiterpene (1) ............s.s000 —_ — => 1 
BNUTE, GUE) Sebinchebadsvckenssendsinen 5 10 7 7 
W. P. 8. 


Gentiacaulin. Marc Brivet (J. Pharm. Chim., 1914, [vii], 10, 
329—335).—The author has isolated a large amount of the glucoside 
gentiacaulin, from Gentiana acaulis, by the biochemical method already 
described (A., 1913, i, 1212), and has made a closer study of its chemical 
and physical properties. The roots of the plant contain more of the 
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glucoside than the leafy stem, fresh roots yielding about 2% and the 
stems about 1%, these values diminishing slightly towards the end of 
the plant growth. The glucoside, when thoroughly purified, is found to 
have [a], — 64°42° instead of —63-84°, as previously given (Joc. cit.). 
Dextrose has now been isolated, in addition to xylose, from the products 
of hydrolysis with boiling 2% sulphuric acid, the proportion of dextrose 
to xylose being about 55 : 45. W. G. 


Andrographolide. K. Gorter (Rec. trav. chim., 1914, 33, 
239—243. Compare ibid., 1911, 30, 151).—An attempt to determine 
whether andrographolide (the bitter principle of Andrographis 
paniculata) contains more than the one double linking already proved 
to be present (loc. cit.). Triacetylandrographolide, dissolved in ether 
saturated with water, reacts with aluminium amalgam, acetic acid 
being eliminated and diacetyldeoxyandrographolide, C,,H,.0,(OAc)o, 
colourless needles, m. p. 121°, formed. This substance combines only 
with two atoms of bromine, giving a dibromide, small plates, m. p. 
168°, which is still unsaturated since it decolorises potassium perman- 
ganate in acid solution. This is confirmed by the fact that diacetyl- 
deoxyandrographolide in acetic acid solution under the influence of 
platinum black absorbs two molecules of hydrogen, giving diacety/- 
deoxytetrahydroandrographolide, C,,H,,0,(OAc),, prisms, m. p. 90—91°, 
This substance does not decolorise potassium permanganate, and on 
hydrolysis with alcoholic potassium hydroxide, followed by treatment 
with dilute sulphuric acid, yields the corresponding Jactone, small 
needles, m. p. 172—173°. 

Andrographolide, on boiling with concentrated formic acid for five 
minutes, followed by the immediate addition of water, yields a 
compound, small needles, m. p. 215°, which cannot be analysed, owing 
to the fact that in the combustion tube it decomposes into very difficultly 
combustible hydrocarbons. This substance cannot be acetylated. 

These results show that andrographolide has two double linkings, 
only one of which can be saturated by bromine, that one of its three 
hydroxyl groups seems to be tertiary, and that the molecule probably 
contains two carbocyclic nuclei in addition to the lactonic ring. 

W. G. 


Black Pigment in the Skin of an Australian Black. Wituiam 
Joun Youne (Biochem. J., 1914, 8, 460—462).—The pigment was 
prepared by dissolving the skin of the Australian Black in 5% potassium 
hydroxide solution and then acidifying with hydrochloric acid, when 
the melanin was precipitated as a dark brown powder. It was purified 
by repeated precipitation from its alkaline solution. It contains 
C 60°12, H 6°70, N 11°89, Fe 0°21%, and some sulphur (unestimated). 
A solution of the pigment in 5% potassium hydroxide or in concentrated 
sulphuric acid absorbs all the rays in the violet, the blue and, in 
part, the green of the spectrum to a wave-length of about 515 yp. 
Beyond this point there is slight blurring of the green and orange, 
whilst the red is practically unaffected. H. W. B. 
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Transformation of Glutamic Acid into /-Pyrrolidonecarb- 
oxylic Acid in Aqueous Solution. Freperick Wit11aM ForEMAN 
(Biochem. J., 1914, 8, 481—493. Compare Abderhalden and Kautzsch, 
A., 1910, i, 768; 1912, i, 492)—When an aqueous solution of 
glutamic acid is heated above 80°, a certain proportion of it is converted 
into l-pyrrolidonecarboxylic acid, and the same change occurs with an 
acid salt of glutamic acid, but to a smaller extent. Mineral acids 
exert an inhibitory action to an extent proportional to their strength 
and to the amount present. The presence of more than 8% of 
sulphuric acid or about 3% of hydrochloric acid inhibit the change 
altogether. 

The reverse change, namely of /-pyrrolidonecarboxylic acid into 
glutamic acid, occurs on boiling with concentrated hydrochloric acid. 

It appears that the occurrence of pyrrolidonecarboxylic acid among 


the products of protein hydrolysis is often due to this secondary change. 
H. W. B. 


Diketotriazines. J. Bovcautt (Compt. rend., 1914, 159, 
631—633. Compare this vol., i, 1004),—Diketotriazines can be 
prepared quite well by the action of cold dilute alkali on the semi- 
carbazones of the corresponding a-ketonic acids, the yield being better 
than on heating owing to the elimination of a secondary action, but 
the process requires several months under these conditions. With 
sodium hypobromite, diketotriazines give bromo-acid amides and 
nitrogen isevolved. Thus 4:6-diketo-3-benzyltriazine yields aa-dibromo- 
B-phenylpropionamide, CH,Ph-CBr,°CO-NH,, m. p. 138°, which is 
reduced by zinc in acetic acid to phenylpropionamide, m. p. 105°. 
4 : 6-Diketo-3-phenylethyltriazine similarly yields aa-dibromo-y-phenyl- 
butyramide, CH,Ph-CH,°CBr,,CO-NH,, m. p. 139°, yielding on 
reduction phenylbutyramide. This behaviour on oxidation with sodium 
hypobromite is a further proof of the constitution of the diketo- 
triazines. W. G. 


Gelatinisation of Pectin in Solutions of the Alkalis and 
the Alkaline Earths. Dororuy Haynes (Biochem. J., 1914, 8, 
553—583). —The rate of gelatinisation of pectin is not determined by the 
rate of diffusion or by the rate of adsorption of the alkali or alkaline 
earths producing gelatinisation, but by the rate of a chemical reaction 
involving the replacement of hydrogen by potassium, barium, strontium, 
or calcium and hydroxyl ions, That a reaction of this kind takes place 
is supported by the facts that it can be expressed by a velocity 
equation involving the concentrations of the reacting substances, and 
that the constitution deduced for compounds of the alkalis and alkaline 
earths with pectin is strictly analogous to that of the corresponding 
compounds of the mono- and di-saccharides. Similar molecular com- 
pounds with salts are probably also formed. Gelatinised pectin forms 
solid solutions with the alkaline earths which may be compured with 
the solid solutions of lime and sucrose. H. W. B. 


Activation of Trypsinogen. Horace MIppLETON VERNON 
(Biochem. J., 1914, 8, 494—529. Compare this vol., i, 214).—The 
author describes experiments from the results of which he draws the 
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conclusion that in the activation of trypsinogen by enterokinase, the 
trypsin liberated in the earlier stages by the direct action of the 
enterokinase gradually sets free an enzyme (termed deuterase, to 
indicate that it acts secondarily to enterokinase) from a precursor, and 
that this deuterase is mainly responsible for the later stages of the 
activation process. It is found that the rate of activation of the 
trypsinogen during the last half of the process (when deuterase is 
acting) may be one thousand times more rapid than the initial rate, 
and it is independent of the amount of enterokinase used. 

Deuterase has a temperature coefficient of 1°00 to 1:22 and is further 
distinguished from enterokinase by the fact that the former is relatively 
much more retarded in its action by glycerol, and the latter by Witte’s 
peptone. 

There is no relationship between the amounts of deuterase and 
trypsin present in pancreatic extracts prepared from various animals, 
A glycerol extract of monkey’s pancreas contained only a fourth as 
much trypsin as a glycerol extract of pig’s pancreas, but two-thirds as 
much deuterase. Some extracts of ox pancreas did not seem to contain 
any deuterase, but this was shown to be due to the masking action of 
an anti-substance. Deuterase is extremely unstable, except in the 
presence of glycerol, and therefore, aqueous pancreatic extracts have 
relatively little activating power ; freshly activated pancreatic juice 
was observed to lose most of its activating power in two hours at 
37°, owing probably to destruction of the deuterase by trypsin. Both 
trypsin and trypsinogen appear to exist in various degrees of stability. 

The activating power of deuterase may be nearly doublod by the 
addition of small quantities of intestinal extract which themselves do 
not possess any appreciable activating power. Deuterase is not, 
however, regarded as a co-enzyme of enterokinase. H, W. B. 


Physiological Chemistry. 


Determination of the Composition of the Different Proteins 
of Ox and Horse Serum by the Method of Van Slyke. 
Perctvat Harrier (Biochem. J., 1914, 8, 541—552).—The author 
has separated the proteins of ox and horse serum, and estimated 
the ammonia-, melanin-, cystine-, arginine-, histidine-, lysine-, and 
residual amino- and non-amino-nitrogen present in each compound 
by van Slyke’s method (A., 1911, ii, 944). The conspicuous differ- 
ences existing between serum- albumin and serum- -globulin with re- 
gard to their content of cystine, diamino-acids (particularly lysine), 
melanin and ammonia,.are advanced by the author as additional 
evidence controverting Moll’s statement of a transformation of 
serum-albumin into serum-globulin occurring in warmed blood 
serum (compare Bywaters and Tasker, A., 1913, i, 1399). On the 


PHYSIOLOGICAL CHEMISTRY. i. 1207 


other hand, the similarity of the figures obtained for the various 
globulins supports the views of Chick (this vol., i, 1145) regarding 
the close relationship existing between euglobulin and y-globulin. 
H. W. B. 


Influence of Excessive Water Ingestion on Protein Meta- 
bolism. Jonn Boyp Orr (Biochem. J., 1914, 8, 530—540, Compare 
Fowler and Hawk, A., 1910, ii, 625). —A series of experiments 
carried out on men shows that the excessive ingestion of water pro- 
duces an increased excretion of urinary nitrogen, due chiefly to an 
increase in the elimination of ammonia and urea. The action is not, 
however, to be regarded as a mere flushing out of waste products 
from the system, because it is found that the most marked rise in 
the urinary nitrogen after water drinking occurs on a low protein 
diet, whilst when the subject is on an excessively high protein diet, 
where a large amount of nitrogenous end-products would be pre- 
sent in the system, the smallest rise occurs in the total urinary 
nitrogen. In the latter case, although during the period of ex- 
cessive water ingestion the total urinary nitrogen remains almost 
stationary, the absolute amount of urea, and the percentage of the 
total nitrogen excreted as urea, both increase. This result, which 
is obtained in all the experiments, shows ‘that the main effect of 
excessive water drinking is a stimulation of the catabolic processes 
of metabolism. Since, on returning to a normal water consump- 
tion, a retention of nitrogen is observed, the period of excessive 
water ingestion is also attended by a stimulation of the anabolic 
phases of protein metabolism. 

The appearance of creatine instead of creatinine in the urine 
during the period of excessive water drinking, as recorded by 
Fowler and Hawk (loc. cit.), was not observed. A decrease in the 
fecal nitrogen, indicating a more complete utilisation of the 
protein of the food, is another of the beneficial effects accompany- 
ing copious water drinking. H. W. B. 


Physiology of Reproduction in the Domestic Fowl. IX. 
Effect of Corpus Luteum Substance on Ovulation in the Fowl. 
Raymonp Peart and Frank M. Surrace (J. Biol. Chem., 1914, 19, 
263—-278).—The desiccated fat-free substance of the corpus luteum 
of the cow, when injected in suspension, in proper dosage, into 
an actively laying fowl immediately inhibits ovulation. The 
duration of this effect varies with different birds from a few days 
to two to three weeks. After the bird begins ovulating again, the 
laying goes on unimpaired. The same effect is produced by the 
injection of extracts of the lutear substance, either intravenously 
or intra-abdominally. The active substance which produces the 
inhibition is inactivated by boiling. H. W. B. 
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Significance of Certain Substances for Plant Growth. W. B. 
BotromLey (Ann. Bot., 1914, 28, 531—540).—Peat which was sub- 
jected to the action of certain aerobic soil organisms at 26°, and, 
after being sterilised, mixed with nine parts of soil and kept for 
seventeen days at 26°, induced a considerable fixation of nitrogen, 
ns with two different soils to 77 and 54 mg. per 100 grams 
of soil. 

Further experiments with various plants showed that aqueous 
extracts of the bacterised peat (1 part of peat to 200 of water) 
supplied all the plant food required, and that seedlings of Primula 
malacoides (in loam, leaf-mould, and sand) grew to twice the size 
when treated twice with an aqueous extract of 0°18 gram of the 

t. 

Stimulating effects were obtained by employing the residue of 
an alcoholic extract of peat, by the phosphotungstic acid pre 
cipitate from an aqueous extract of the same residue, and finally 
by the silver fraction, corresponding with Funk’s “vitamine” 
fraction. The last substance added to a complete nutritive solu- 
tion, at the rate of 0°35 per million, increased the growth of 
excised wheat seedlings grown for fifty days 59%. The plants 
showed a continuous growth, whilst those without the peat sub- 
stance increased 14°7% in sixteen days, and then lost in weight, 
the final loss being 10°9%. It is suggested that during germina- 
tion substances are formed which enable the embryo to utilise the 
food present in the seed, and that this substance can be wholly 


or partly replaced by the substance obtained from peat. 
N. H. J. M. 


Injurious Root Secretions. D. PrianiscuntKov (Rev. gen. Botan., 
1914, 25, 563—582).—The results of experiments in which etiolated 
wheat plants were grown successively in the same distilled water 
showed no reduction in the yield; under these conditions, no sub- 
stance toxic to wheat seems to be secreted by the roots of wheat. 
In sand and soil-culture experiments it was found, however, that 
the yields of subsequent crops were considerably reduced, accord- 
ing to the plants grown, not only when the same plant was grown 
two or three times in succession, but with different plants. The 
reduction in yield was much greater when the roots of the first 
plant were left in than when they were removed. 

Oats grown in an extract of black soil gave a very small yield, 
whilst normal growth was obtained when the extract was filtered 
through charcoal. When the extract was distilled, and both the 
distillate and the residue employed as culture solutions, the former 
produced a normal growth and the latter a much smaller yield; 
the difference was still more marked when the distillation was 
conducted under reduced pressure. 

The conclusion is drawn that roots contain a substance which is 
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toxic both to the same and to other plants. It is suggested that 
one cause of the reduced yield of a second growth may be the 
increased alkalinity, which would be greater when the first crop 
is removed during early periods of growth, and varies according 
to the plant grown. On the other hand, alkalinity is not removed 
by charcoal, which in some cases raised the yield to its original 
amount. 

The experiments referred to form part of a research by Péri- 
tourine (Ann. Inst. agron. Moscow, 1913, No. 4; in Russian). 

N. H. J. M. 


Origin of Vanillin in Soils. Vanillin in Wheat and in the 
Water in which Wheat Seedlings have Grown. M. X. 
Sutuivan (J. Ind. Eng. Chem., 1914, 6, 919—921).—Since vanillin, 
_ or a closely related parent substance, appears to be fairly widely 
distributed in the vegetable kingdom, the author has determined 
whether or not vanillin can be detected in wheat, as a type of 
field crop, and in the water in which wheat has grown. Un- 
germinated wheat was found to contain about three parts per 
million of vanillin; the quantity increases slightly during the early 
growth of the plant, and the substance can pass from the plant to 
the medium of growth either directly or, more probably, as a 
result of cell sloughing and disintegration. Treatment of the 
ground seeds with acids increases the yield of vanillin, this being 
due, apparently, to the hydrolysis of the parent substance; the 
latter is regarded as being coniferin. Vanillin is also found in 
rotten oak wood, pineapple pulp, and lawn grasses. Its presence 
in wood and various forms of vegetation would lead to the con- 
clusion that the vanillin found in soil has its origin in vegetable 
débris and, to a minor extent, in direct excretion or cell sloughing 
by growing plants. W. P. 8. 


Analyses of Two Echinacea Roots. F. W. Heyu and J. F, 
Svatey (Amer. J. Pharm., 1914, 86, 450—455).—The following 
results were obtained on the analysis of the roots of two species 
of the genus Brawneria (Echinacea) obtained from Kansas and 
Missouri: B. angustifolia: moisture, 10°90%; starch, none; pento- 
sans, 15°6; “crude fibre,” 24°77%; protein, 6°54%; ash, 7°76%; 
inulin, 5°9%; resin, 1°84%; sucrose, 6°92%; reducing sugars, 3°65%. 
B. purpurea: moisture, 10°18%; starch, none; pentosans, 15°6% ; 
“crude fibre,’ 29°65%; protein, 5°31%; ash, 6°93%; inulin (not 
estimated); resin, 2°00%; sucrose, 3°40%; reducing sugars, 3°41%. 
B. angustifolia also yielded 0°04% of an amber-coloured, volatile 
oil, but did not contain any alkaloid sufficiently basic to be ex- 
tracted by the ordinary methods; this does not exclude the possi- 
bility of the presence of choline and allied substances. 

W. P. 8S. 


Plant Chemistry. P. Q. Kercan (Chem. News, 1914, 110, 
211—212).—-Qualitative analyses of. various plants. In Parnassia 
palustris a moderate amount of mucilage, a tannoid, and a catechol 
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tannin were found. Pinguicula vulgaris contains a good deal of 
mucilage, sucrose, and tannoid, but no tannin. Nitrates were not 
found in either plant. The golden saxifrage was found to produce 
much mucilage, with some gum, a little nitrate, some sucrose, a 
little tannin, but no tannoid. Holly-leaved barberry resembles 
ivy; both contain caffetannin and a tannoid, probably quercit- 
agenin (the former containing more caffetannin and the latter 
more tannoid), and the aqueous extracts of the leaves show several 
reactions in common. Mimulus luteus contains nitrates and about 
1% of caffetannin, but no tannoid. An examination of both leaves 
and roots of wild geranium showed that the leaves (in July) con- 
tained a little nitrate, much sucrose, considerable gallotannin and 
tannoid, but very little catechol-tannin; the roots contained no 
nitrates and no sucrose, but considerable amounts of starch and 
calcium oxalate. : 

The relation of assimilation and deassimilatory processes in 


plants to the reaction of the protoplasm is discussed. 
N. H. J. M. 


Urease Content of Certain Indian Seeds. Harotp Epwarp 
Awnnett (Biochem. J., 1914, 8, 449—452).—Urease has been detected 
in the following seeds: sword bean (Canavalia ensiformis), khulti 
kalai (Dolichos biflora), Urana lobata, and six varieties of soja 
bean. The sword bean Gontains, weight for weight, several times 
as much urease as the soja bean, and may possibly be substituted 
for it in the estimation of urea (compare Plimmer and Skelton, 
this vol., ii, 306). H. W. B. 


Investigation of the Diastase of Alfalfa [Lucerne] and the 
Effect of Rapid Curing on the Food Value of Alfalfa. R. C. 
Suuzy (J. Ind. Eng. Chem., 1914, 6, 910—919).—The diastatic 
activity of lucerne (Medicago sativa) is greater in the morning 
or after a period of darkness than after exposure to light. Much 
more diastase is present in the plants during the summer than in 
the spring and autumn, and the younger plants contain the larger 
quantity. Drying in a moist atmosphere at 50° decreases the 
diastatic activity, but it is considerably increased when the material 
is dried in a current of air with gradual increase of temperature. 
Light and weathering in the field tend to destroy the diastase, 
and the effect of rain during the curing is very injurious. Highly 
diastatic lucernes generally contain more water-soluble constituents 
than specimens low in diastase, but the water-soluble substances 
cannot be increased above a certain limit (about 40%). The loss 
of digestible constituents during handling and curing may vary 
from 20% under favourable conditions to as much as 50% under 
adverse weather conditions. Curing by artificial heat gives a hay 
of better colour, odour, and flavour than can be produced by other 
means, and the cost of artificial drying is estimated to be less than 


that due to losses sustained during curing in the field. 
W. P. 8. 
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Chemical Changes during Silage Formation. Kay E. Nrinie 
(J. Amer. Chem. Soc., 1914,-36, 2401—2413).—In earlier work (Dox 
and Neidig, A., 1913, i, 236), a study has been made of the acids 
and alcohols contained in maize silage. An account is now given 
of an investigation of the changes occurring during silage forma- 
tion in silos of three different types: (1) a hollow clay tile silo; 
(2) a wooden silo; and (3) a concrete silo. The following changes 
were observed, but no differences were noticed which could be 
attributed to the materials of which the silos were constructed. 
Non-reducing sugar was rapidly changed to reducing sugar, and 
the amount of the latter subsequently decreased. The quantity of 
volatile acids and lactic acid increased daily. Small quantities of 
alcohol were produced. Carbon dioxide was formed with consider- 
able rapidity after the silos had been filled, and free oxygen dis- 
appeared from the silos after the second or third day. The maxi- 
mum temperature reached in any of the silos was 32°5°. E. G. 


Acid Mineral Soils. G. Daixunara (Bull. Imp. Centr. Agric. 
Exper. Stat. Japan, 1914, 2, 1—40).—Results of pot experiments in 
which barley was manured with potassium chloride, in addition to 
ammonium sulphate and disodium hydrogen phosphate, showed 
that whilst satisfactory results were obtained in two clay soils, the 
effect of the potassium salt in a sandy granite soil was to reduce 
the yield to almost nothing. Addition of calcium carbonate along 
with the manures resulted in a very great increase over the un- 
manured pots. The soil, which contained only a small amount of 
humus, was found to give a strongly acid reaction, due to the 
absorption by the soil colloids of aluminium or iron compounds. 
In presence of potassium chloride, soluble acid aluminium or iron 
compounds are formed. 

The examination of a considerable number of Japanese and 
Corean soils showed that three-fourths of them were acid, and that 
in the case of more than half of these the acidity was due to 
absorbed aluminium or iron compounds. Soils from mesozoic 
formations are the most frequently acid, then tertiary, palzozoic, 
and diluvial soils. 

The examination of twenty specimens of kaolin showed that 
thirteen were acid, four neutral, and three alkaline. The acid 
kaolins behave towards neutral salt solutions in the same way as 
acid soils, whilst the others, after treatment with dilute acids and 
washing, become acid and acquire the properties of acid kaolins; 
similar results were obtained by subjecting granite and other 
alkaline rocks to the action of aqueous carbon dioxide for some 
weeks, 

The acidity of soils is increased by treatment with dilute acids. 

The filtrates from the soils treated with potassium chloride solu- 
tion give with ammonia a precipitate consisting mainly of 
aluminium hydroxide, the amount of which corresponds with the 
acidity of the soil, and the amount of W/10-alkali used in the 
titration. F 

Soil acidity can be detected by moistening 5 grams of the soil 
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in a test-tube with a 10% solution of potassium nitrite, and suspend- 
ing a strip of potassium iodide-starch paper in the tube by means 
of a cotton-wool plug. Acidity due to colloid absorption can be 
detected by treating the soil in a watch-glass with potassium 
chloride solution and testing with litmus paper. 

To estimate the acidity, the air-dried soil (100 grams) is shaken 
for an hour with 250 c.c. of normal potassium chloride solution. 
One hundred and twenty-five c.c. are then boiled to remove the 
carbon dioxide, and titrated with NV /10-sodium hydroxide. The 
treatment is repeated as long as the extract is acid, 150 c.c. of fresh 
potassium chloride being added each time. N. H. J. M. 


An Acid Soil in Assam. A. A. Mecoirr (Mem. Dept. Agric. 
India Chem. Ser., 1914, 3, 235—269).—The soil is very old alluvium 
and is a light loam in good physical condition, containing an 
adequate amount of potassium, and a moderate amount of humus, 
whilst it is deficient in phosphoric acid, and especially so in calcium 
carbonate (0°02%). The soil contains an organic acid which is 
toxic to some plants in solutions containing 30 per million. In 
the case of some plants, however, the substance is not only non- 
toxic, but is beneficial in concentrations which are injurious to 
other plants. The toxicity is more or less completely overcome by 
adding a complete nutritive solution, or by neutralising with lime. 

In practice it has been found that whilst some plants, such as 
Phaseolus mungo, will grow on the soil and give a moderate crop, 
others fail to get beyond the stage of seedlings unless considerable 
amounts of lime are added. For neutralisation, the soil requires 
880—1350 parts of lime per million. 

The results of a large number of plot experiments with various 
manures, with and without lime, showed that in absence of lime 
most of the plots failed altogether, the exceptions being those 
which received basic manures (sodium and potassium carbonates 
and basic slag), and some which received superphosphate. 

The fact that superphosphate, in absence of lime, enabled the 
plants to grow is attributed to its action in stimulating root 
development, resulting in extra-cellular root oxidation and the 
destruction of the toxic substance. The effect of superphosphate, 
which is very much less than that of lime, is increased by addition 
of sodium nitrate. N. H. J. M. 


